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Abstract  

Rural tourism has gained increasing popularity in China in the past two decades, due to 

enormous market demand. Especially, scenic villages, that is, those rural villages located 

within the boundary of scenic districts, gradually become desirable tourism destinations for 

urbanites longing for different lifestyles from fast-paced and stressful urban routines, thanks 

to their high accessibility to scenic districts. Scenic villages are an integral part of the entire 

scenic districts, because tourists are able to enjoy traditional rural landscape in these villages 

and conveniently visit the surrounding designated scenic spots. As a result, tourism industry 

prospers, with growing monetary benefits and employment opportunities for local villagers. 

A notable side effect of the unregulated rural tourism market, however, is the overheated 

competition between different scenic villages and scenic spots. For instance, in order to 

maximize individual benefits, scenic villages tend to replicate a few successful models, 

which ends up with rising tourism management cost and oversupply of homogeneous 

tourism products. This, in turn, harms the overall competitiveness of scenic districts.  

 

Given this background, this research targets at tourism coopetition networks (hereafter TCN) 

of scenic villages, with the hope of breaking the vicious competition cycle between scenic 

villages and scenic spots. The core statement of this study is that TCNs have the potential 

to become an ideal option to rebuild a well-connected relationship between scenic villages 

and scenic spots in a specific scenic district. This study develops the model with a 

combination of methodology to measure the TCNs. Planning strategies of scenic villages 

are suggested based on TCNs. The above statement is examined through the empirical case 

study of Dapeng Peninsula in Shenzhen City, Guangdong Province. The main content of 

this research consists of the following four aspects. 

 

First of all, the theoretical construct of this dissertation is established through conducting a 

comprehensive literature review and systematic analysis. Coopetition theory and network 

theory together contribute to the solid theoretical basis for measuring TCNs. On one hand, 

coopetition theory reveals the value proposition of this study by advocating the statement 

that TCNs are the best choice to construct an integrated interest-convergent system between 

scenic villages and scenic spots, from an overall perspective of the whole scenic district. 

Network theory, on the other hand, illustrates the core research methodology by serving as 

main approach of measuring TCNs. Built upon aforementioned theories, two structural 
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elements of TCNs are derived, namely, nodal competitiveness (hereafter NC) and 

cooperation networks (hereafter CN). The dissertation also justifies why TCNs can guide 

scenic villages planning.   

 

Second, a model is built to measure the value of NC quantitatively. Specifically speaking, 

this model relies on a myriad of techniques, including the process of data mining, cleaning 

and analyzing under the framework of Machine Learning, on the basis of analytics of big 

data from social media and questionnaire survey. The model is applied to Dapeng Peninsula, 

which generates the value of NCs for its 43 scenic villages and 34 scenic spots. In addition, 

the factors which exert influence on NC of scenic villages are evaluated from the dimensions 

of situational conditions, tourism resources, sustainable development and tourism 

management, in order to explore the potential reasons behind the different results of NC. 

 

The third part attempts to build a model to quantify CN, which is made up with cooperation 

linkages (hereafter CL). On one hand, the connotation and evaluation system of cooperation 

between tourism destinations is explored in depth. On the other hand, this study designs a 

model to measure the strength of CL, reliant again on the analysis of big data from social 

media and questionnaire survey results. This model is also verified through the empirical 

study of scenic villages in Dapeng Peninsula in which the CL strength between 43 scenic 

villages and 34 scenic spots is measured.  In a similar fashion with the exploration of NC, 

the factors of CL strength between scenic villages and scenic spots are evaluated from the 

dimensions of spatial interaction, tourism resource interaction and administrative affiliation 

interaction, in order to explain the potential reasons behind the CL strength measured by the 

model.  

 

Fourth, TCN presents a new approach to scenic village planning (hereafter SVP) by 

integrating NC and CN. This new paradigm of SVP is respectively elaborated based on the 

measurement result of both NC and CN, including village group plan, individual village 

plan and plan of transport, cultural and administrative connections. SVP not only enriches 

China’s urban and rural planning system, but also helps shape healthy relationship between 

scenic villages and scenic spots located in the same scenic district. 

 

To sum up, the novelty of this study is to contribute a methodology and models to measure 

TCNs of scenic villages quantitatively. Along the way, this study also confirms a set of 
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factors influencing NC and CL strength. What’s more, SVP are proposed based on TCNs 

in order to ensure the sustainable development of scenic villages, which add the practical 

value of this research.  
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1. Introduction 

1.1 Introduction  

Scenic villages located within the boundary of a scenic district have evolved into desirable 

tourism destinations through sharing the external effect of the surrounding tourist market. 

On the other hand, those scenic villages are also entangled with fierce competition aiming 

at maximizing their own economic and social benefits. Under this backdrop, plan 

formulation and implementation process need to address complex issues and tend to fall 

into disorder. In this dissertation, I propose the following two aspects related to scenic 

village planning. Firstly, how do we understand the crisis on a regional context and bring 

the disordered tourism operation to an end? Secondly, how could a well-connected 

relationship between scenic villages and scenic spots be rebuilt through planning approach? 

To analyze these two aspects, I propose that tourism coopetition network (hereafter TCN) 

is a promising option to guide plan formulation, hence this dissertation makes great effort 

to present and quantify TCNs between scenic villages and scenic spots, on which basis 

scenic village planning (hereafter SVP) strategies are made clearer and more practical. 

 

1.2 Research background 

This section portrays the socioeconomic background of the theme of this dissertation from 

three aspects, prosperity of tourism in scenic villages, vicious competition between scenic 

villages and lack of pointed planning for scenic villages. These aspects altogether suggest 

the imperativeness of conducting such research in China. 

 

1.2.1 Prosperity of tourism in scenic villages 
There is a growing tendency that Chinese urbanites are thirst for the traditional landscape 

and different lifestyle in rural areas, due to such increasingly severe urban problems as 

environmental degradation, space exhaustion and traffic congestion in urban areas. Serving 

as the places with high accessibility to scenic districts, unique rural landscape and local 

culture, scenic villages become popular tourism destinations where urbanites can enjoy 

supplementary services while wandering around different scenic spots. For example, 

Dapeng Peninsula in Shenzhen City alone, the case study target of this dissertation, 
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welcomed more than 9 million tourists in 2014 (Li, 2016), and 43 scenic villages played an 

irreplaceable role behind the tourism prosperity in this scenic district.  

 

However, many rural villages are cleared to give way for high-density urban blocks in 

massive urban expansion. Among them, a large number of scenic villages with great 

conservation value do not survive in this urbanization trend. Unregulated urbanization 

endangers the inheritance of distinctive rural culture, and brings negative impact on the 

overall scenic landscape. Under this backdrop, tourism development opens a new path for 

scenic villages. Tourism industry brings considerable changes to the economic, social and 

physical space of scenic villages. In terms of economic space, these villages no longer only 

rely on traditional agriculture and low-quality manufacturing. They begin to offer services 

related to every aspect of tourism, which diversifies their economic structure. In terms of 

social space, rural tourism creates plenty of employment opportunities in these villages and 

greatly improves the income level of villagers. In addition, rural tourism also enhances the 

built environment of these villages in terms of spatial function, spatial structure and 

infrastructure.  

 

1.2.2 Bottom-up dimension: vicious competition between scenic villages  
The considerable benefits drive a lot of scenic villages to develop tourism. In the context of 

China, due to the long history of the self-sufficient farmer economy and rural land collective 

ownership 1, each village acts as a relatively independent unit to develop tourism. Although 

numerous scenic villages have been made urban in a passive fashion by municipal 

government, the urban-rural dual structure still exerts its powerful influence, because 

villages are still in charge of their real estate properties which generate enormous benefits 

(Liu, Nijkamp & Lin, 2017). It is with this incentive that these villages undertake their own 

tourism blueprints aiming at maximizing their individual benefits, thus naturally ignoring 

the cooperation and competition with other villages and scenic spots in the same district. 

Scenic villages often overlook the necessity as to how to tap their full potential through 

utilizing unique tourism resources and tourist market. Instead, they imitate ready-made 

prototypes and squeeze their competitors out of the stage (Tolstad, 2014). The phenomenon 

of overheated competition and reckless imitation is very common between scenic villages 

                                                
1 Rural land collective ownership is one of the two kinds of land ownership in China. Land of rural village is 
collectively owned by local villagers with some restrictions. 
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and scenic spots, which leads to fragmentation and homogenization of village space (see 

Figure 1-1). To make matters worse, vicious competition leads to severe financing crises in 

many villages. Furthermore, in order to accommodate as many tourists as possible, some 

villages occupy the space of scenic district to undertake high-density development without 

considering protection of ecological environment and preservation of local cultural 

heritages. As a result, the original tourist attractions are destroyed, and thus the whole 

tourism experience is discounted to a large extent. All above problems point to the urgency 

of establishing a positive TCN to balance the competition and cooperation between scenic 

villages and scenic spots.  

 

 
Figure 1-1 Landscape homogenization in scenic villages located in the Dapeng Peninsula 

(Jiaochangwei Village, left and Shuitousha Village, right) 
 

1.2.3 Top-down dimension: lack of tailored planning for scenic villages 
According to the Urban and Rural Planning Law of the People’s Republic of China 

(hereafter Planning Law), village planning(��,�) is the sole planning document in 

effect to guide development of villages, including their scale, regional role, space location 

and infrastructure construction �China Legal Publishing House, 2015� . It is worth 

stressing that villages here are defined in terms of administrative division, referring in 

particular to the settlements of agriculturally-based population located in rural areas. Given 

this notion, many scenic villages are excluded from village planning system, because their 

lands have been transformed to urban construction land nominally and thereby these 

villages have become a subordinate and integral part of cities. However, the urban planning 

system does not fit scenic villages where rural collective economic structure still dominates 

future development.  
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Besides, from the perspective of tourism industry, the planning for tourism development 

(�"��,�) serves as the valid planning document based on Tourism Law of the 

People’s Republic of China (hereafter Tourism Law). Planning for tourism development 

includes such content as development goals, protection and utilization of tourism resources, 

promotion of tourism images, improvement of tourism service and products, and 

construction of tourism infrastructure and facilities (China Legal Publishing House, 2013�. 

Nowadays, the majority of these plans either govern certain administrative districts or focus 

on a landscape and famous scenery. For example, Planning for Suzhou Tourism 

Development takes the traditional Chinese gardens and ancient water-town landscape as the 

core tourism resources to brand the city. It is really rare that systematic tourism planning 

focuses on a set of villages in scenic district.  

 

Finally, as the value of traditional villages has attracted increasing attention of the public, 

the Ministry of Housing and Urban-Rural Development of China (hereafter MOHURD)�

Ministry of Culture, State Administration of Cultural Heritage and Ministry of Finance 

(2014) enacted a specific policy in 2014 to encourage protection and development planning 

of traditional villages. Although this policy exerts a positive influence on the conservation 

and renewal of rural villages, its effect is discounted by narrowly focusing on individual 

villages and ignoring their interaction in the regional context. The limitations of pertinent 

top-down planning documents are summarized in Table 1-1.  

 
Table 1-1 Limitations of relevant top-down planning documents 

Planning document Significance Limitations 

Village planning Based on the Planning Law, village 

planning is the sole planning 

document in effect to guide 

development in villages 

Many scenic villages are excluded from 

village planning system, because they are 

transformed to urban construction land 

nominally, and become one part of cities 

administrative division. 
Urban planning Based on the Planning Law, urban 

planning is the planning document 

in effect to guide the development of 

urban construction areas. 

Urban planning system is not suitable for 

scenic villages where the rural collective 

economic organizations still dominate 

their future development. 
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Table 1-1(continued) 

Planning document Significance Limitations 

Planning for tourism 

development 

Based on Tourism Law, planning for 

tourism development serves as the 

valid planning document to guide 

the development of tourism 

industry. 

Majority of tourism development plans 

take either a certain administrative district 

or a famous scenery as the planning target. 

It is rare to treat the peri-urban traditional 

villages as planning target. 

Protection and 

development 

planning for 

traditional villages 

MOHURD made the policy to 

encourage protection and 

development planning of traditional 

villages. 

The plan focuses on individual villages, 

ignoring their interaction with their 

coopetitors in the regional context 

 

1.3 Research questions 

It is clear from the above analysis that vicious competition between scenic villages and 

scenic spots has triggered serious social problems and a waste of resources. To tackle with 

these issues, this study attempts to address the following central research question as to how 

to bring the disordered tourism operation to an end and rebuild a well-connected TCN 

between scenic villages and scenic spots.  

 

1.3.1 Argument 
Coopetition theory offers a sound solution to transforming the vicious competition into 

mutually beneficial coopetition between scenic villages and scenic spots. Building 

coopetition between scenic villages and scenic spots can achieve mutual benefit and propel 

overall development on regional scale. In short, this dissertation intends to argue that TCNs 

are an ideal option to rebuild a well-connected relationship between scenic villages and 

scenic spots in the regional context. 

 

1.3.2 Analysis of the argument 
Although there have been some research outputs on this topic, they focus mainly on 

qualitatively analyzing the significance of tourism coopetition for development of scenic 

districts (Brandenburger & Nalebuff, 2011; Ritala & Hurmelinna-Laukkanen, 2009; Padula 

& Dagnino, 2007; Bengtsson & Kock, 2000). The lack of quantitative query, however, 

makes tourism coopetition concept less capable of guiding daily practices. To begin with, a 



	
	

6	

systematic theoretical framework should be in place in order to render tourism coopetition 

both conceptually clear and practically relevant for scenic villages.  

 

Through in-depth literature review, network approach is considered as the niche to define 

location-based tourism coopetition between scenic villages and scenic spots. TCN emerges 

when network approach is introduced to measure tourism coopetition. On this basis of 

measuring TCN, the factors that have an impact on the strength of tourism coopetition 

should be discussed including both the nodal competitiveness (hereafter NC) and 

cooperation network (hereafter CN). NC measures competitive advantages of individual 

tourism destinations in the regional context of a scenic district. CN is composed of 

numerous cooperation linkages (hereafter CLs) between different nodes, so CLs are the 

basic units of a CN.  CLs measure the cooperation strength between different destinations. 

It is through network approach that tourism coopetition is concretized, visualized and linked 

to space-related display. Accordingly, four sub-questions are raised (see Figure 1-2):   

� How do we measure TCNs between scenic villages and scenic spots?  

� What are the factors which have an impact on the strength of tourism coopetition 

between scenic villages and scenic spots?  

� What are the main structural features of TCNs?  

� How do we design planning strategies based on TCNs? 

 

 
Figure 1-2 Research questions and research purpose 

 

1.3.3 Implementation of planning strategies 
In order to verify the empirical effectiveness of the above theory, it is of high necessity to 

apply it in scenic village planning. The hierarchical planning strategies should be proposed 

based on TCNs, including village group plan, individual village plan and plan of transport, 
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cultural and administrative connections. In this way, a specific planning methodology can 

be established which makes a contribution to current planning system.  

 

1.4 Definition of major concepts 

1.4.1 Scenic villages 
The concept of scenic villages was proposed when Hangzhou Municipal Government (2012) 

published the Regulation for Scenic Villages Located in the Scenic and Historic Sites of the 

West Lake in Hangzhou in 2012. In this regulation, scenic villages are defined as tourism-

driven rural villages or communities located in scenic districts, which are the integral part 

of scenic districts and governed by both village committees and administrative committees 

of scenic districts (Hangzhou Municipal Government, 2012). Scenic villages demonstrate 

distinct characteristics from counterpart villages in many aspects. In terms of location, 

scenic villages are those situated in scenic districts so that scenic villages and scenic spots 

are closely linked to each other in resource sharing, product complementation and space 

integration. In terms of landscape, scenic villages prioritize conservation of traditional rural 

landscape in order to attract tourists. In terms of economy, scenic villages share traits of 

tourism destinations and rural settlements. While traditional collective ownership still 

dominates, economic mainstay of scenic villages is tourism instead of agriculture. In terms 

of social structure, population composition is more diverse in scenic villages and migration 

is more commonly seen, leading to collapse of traditional social connections built upon 

kinship and clanship. In terms of administrative management, scenic villages are governed 

both by village committees and administrative committees of scenic districts.  

 

1.4.2 Tourism coopetition networks  
The concept of TCN can be traced back to 2010 when a couple of western scholars in 

tourism management further the framework of coopetition theory. Many scholars 

(Brandenburger & Nalebuff, 2011; Ritala & Hurmelinna-Laukkanen, 2009; Padula & 

Dagnino, 2007; Bengtsson & Kock, 2000; Shih, 2006; Gulati, 1999; Granovetter, 1985) 

have confirmed the important value of either coopetition theory or network analysis to 

sustainable development of regional tourism. On this basis, some scholars combine the two 

theories together and initiate TCN conceptualization (Wa ̈sche, 2015; Tolstad, 2014; 

Lorgnier, Su, Woratschek, Horbel & Popp,  2014). For Wa ̈sche (2015), inter-organizational 
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coopetition in sport tourism can be demonstrated with an informal network, in which the 

CLs are formed based on brokerage and homophily among different organizations (see 

Figure 1-3). Tolstad (2014) contends that network approach is exactly suitable for regional 

tourism market which is characterized by local competing firms where they need to 

cooperate in order to produce regional tourism brand. Lorgnier et al. (2014) imply that 

tourism resource transfer, capital flows and maintenance of coopetition define the structure 

of TCN. 

 

 
Figure 1-3 An example of inter-organizational TCN of Lake Constance in Germany 

Source: Wa ̈sche (2015) 
 

To conclude, TCN is a relational network proposed under the background of tourism 

development in certain scenic districts with clear spatial boundary, where both competition 

and cooperation between scenic villages and scenic spots are expressed. TCN is defined as 

a new approach with great complexity which combines the cooperation’s benefits and 

competition’s risks together. The two structural elements of tourism coopetition network 

refer to NC and CN.  

 

1.5 Research significance  

This research makes several theoretical and social contributions. Theoretically, this study 

contributes models to measure the TCNs between scenic villages and scenic spots in the 
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quantitative way. Practically, this research supplements planning system under the guidance 

of TCNs, and create a new methodology to conduct scenic village planning. 

 

1.5.1 Theoretical significance 
Firstly, this research expands the application of coopetition theory by translating it from the 

business field to sustainable tourism development of scenic villages. As a relatively new 

theory, coopetition theory is still underdeveloped. Although many research outputs have 

been achieved on either competition or cooperation, it is rare to treat coopetition as a 

dialectical concept, which merges the connotations of both competition and cooperation. 

This research supports the idea that TCNs are an ideal framework to delineate the interaction 

between tourism destinations. Besides, by building models, this research quantifies the 

otherwise abstract NC and CN of scenic villages and scenic spots. Analysis on the structure 

of TCNs offers guidance for future scenic village planning. 

 

Secondly, this research pushes further the exploration in scenic villages from individual 

case study to collective cluster study in the regional context. The majority of relevant 

research results focus on the individual cases in the most valuable traditional villages, 

especially those certified by MOHURD. For example, MOHURD has designated 1598 

traditional villages of high significance (MOHURD, 2016). Much scholarly attention has 

been drawn to date on transformation of individual villages brought by tourism development, 

in such areas as transfer of spatial function, renewal of public space, upgrading of circulation 

network, renovation of historic buildings and facilities. This research, instead, emphasizes 

the inter-related coopetition between scenic village clusters that located in the same scenic 

district. By measuring the interdependent TCN among them, this study tries to propose a 

new pathway to guide scenic village planning.  

 

1.5.2 Practical significance  
Firstly, this study uses TCN to address the problem of vicious competition and rebuild a 

multi-win interaction between scenic villages and scenic spots. It is clear that scenic villages 

have become desirable tourism destinations for tourists to entertain themselves. However, 

disordered and isolated planning generates serious issues that undermine the optimal 

allocation of tourism resources. As a matter of fact, the trend of regional integration 

determines that every village does not stand alone. The unbalanced spatial distribution of 
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tourism resources and the limitation of tourism market make it imperative that the TCN 

mechanism be built to include all the villages. This research proposes a novel way to 

measure the coopetition interaction based on spatial distribution of tourist flows. Only in 

this way, the interaction among different villages can replace zero-sum competition2 with 

coopetition, benefiting all participants.  

 

Secondly, this study fills the gap of planning system and offers meaningful lessons to 

conduct the pointed plans for scenic villages in China. In the past two decades, China has 

experienced rapid socioeconomic transformations. Many out-of-date policies are not 

applicable to the context of modern development. Especially, due to the large-scale urban 

expansion, numerous scenic villages leap away from the rural structure and evolve into a 

functional part of scenic districts, therefore these scenic villages display dual characteristics 

of both rural and urban areas. Because of the spatial ambiguity and complexity of these 

villages, the extant planning system is not suitable to guide their future development. It is 

gradually evident that, the four relevant planning documents, including village planning, 

urban planning, planning for tourism development and protection and development 

planning for traditional villages, have demonstrated great limitations in many aspects. This 

study provides important hints by conducting a pointed plan based on TCNs. 

 

1.6 Research target 

1.6.1 Common characteristics of scenic villages 
This research focuses on scenic villages in China. As a special type of rural villages in China, 

most scenic villages share two common characteristics. Firstly, in terms of geographical 

location, these villages are located within the boundary of and influenced by the 

development of scenic districts. For example, Hu (2013) defines scenic villages as 

specialized tourism villages dependent on tourism market and resources of scenic districts 

to provide tourism services. In essence, scenic villages are tourism-oriented villages living 

on the externality of scenic district, including sharing tourist market and supplementing 

tourism resources together with scenic spots. Scenic villages have become an integral part 

of scenic districts and have significant influence on the environment, landscape and tourism 

images of the latter.  

                                                
2 The zero-sum competition means that if one gains, another loses. Hence, zero-sum competition is in 
essence a conflict game (Bopardikar and Langbort, 2016).  
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Secondly, in terms of industrial structure, different from traditional rural villages, tourism 

has superseded traditional agriculture as the pillar industry in scenic villages. Hence, the 

functional and spatial structure of scenic villages should satisfy the demands of both local 

villagers and tourists. Besides, scenic villages must satisfy the entry criteria to become a 

tourist destination, which is the premise of developing tourism industry. That is to say, the 

tourism development of scenic villages must be ecological, social and economic friendly. 

 

To sum up, the study highlights the interaction between scenic villages and scenic spots, 

because the spillover effect of scenic spots propels the evolution of the subordinate scenic 

villages.  

 

1.6.2 Justifications for empirical cases 
Scenic villages in Dapeng Peninsula are selected as empirical cases of this research for two 

important reasons. Firstly, Dapeng Peninsula is a typical scenic district where many Hakka 

and Cantonese villages are preserved, while many villages in other parts of Shenzhen, faced 

with great pressure of rapid urbanization, are removed and over-developed. 43 villages take 

advantage of the resources of the scenic district to undertake tourism-oriented development.  

 

Secondly, Dapeng Peninsula is an ideal scenic district to develop tourism. According to the 

Industrial Space Layout Planning in Shenzhen (2011-2020), Dapeng Peninsula is a featured 

tourism area based on its unique coastal landscape, long-term history and ideal ecological 

environment(Shenzhen Municipal Government, 2007). Official statistics indicate that the 

tourist population in 2014 has reached 9 million, and surpassed 10 million in 2016 (Dapeng 

District Government, 2017). In the long run, Dapeng Peninsula will be developed into a 

world-class eco-tourism resort. In order to realize this blueprint, the 43 scenic villages will 

play an increasingly important role. In this sense, these villages are suggested to take the 

opportunity of regional tourism development and conduct local industrial transformation 

and spatial renewal. This not only protects themselves from the adverse impact of 

urbanization, but also diversifies local industrial composition and achieve long-term 

sustainability. 
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1.6.3 Profile of targeted scenic villages 
Dapeng Peninsula is located at the southeast of Shenzhen City, one of the four first-tier 

cities in China. The Peninsula is surrounded by the gulf from three sides and connected to 

the mainland in the northwest direction (see Figure 1-4). It borders Huizhou City in the 

north and is adjacent to Hong Kong Special Administrative Region (hereafter HKSAR) in 

the south. In 2011, Dapeng Peninsula is designated as an independent functional area of 

Shenzhen (�*�), governed by Longgang District. Dapeng Peninsula enjoys a mild 

subtropical marine climate with an average annual temperature of 22.3 degree Celsius, 

which makes it a suitable place for tourism all year round. 

 

 
Figure 1-4 Geographical location of Dapeng Peninsula in Shenzhen and its administrative divisions 

 

In 2004, Shenzhen City Government promulgated the overall urbanization policy (
��

��(), which administratively transformed all rural villages into urban communities, 

including all those in Dapeng Peninsula (Sun, Ma & Shao, 2014). However, this top-down 

mandated urbanization policy merely changes the forms of administrative governance with 

limited practical measures, therefore it is inadequate to alter the existing urban-rural dual 

structure so that the previous rural collective ownership of lands does not change essentially 

before and after the execution of this policy. Therefore, many scenic villages in Dapeng 

Peninsula still remain in its original rural conditions.  
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Dapeng Peninsula has 34 officially recognized scenic spots and 43 scenic villages. The 34 

scenic spots act as the main tourist attractions, whereas the 43 scenic villages rely on their 

adjacent scenic spots to attract tourists. The difference between scenic spots and scenic 

villages lies in that the former can attract visitors directly through core tourist attractions 

while the latter must adhere the former to attract tourists. Among them, Pengcheng Village, 

Wangmuwei Village and Shuibei Village can be viewed both as scenic villages and as scenic 

spots, because they are historic villages which have the inherited cultural resources. Hence, 

Dapeng Peninsula has 74 tourism destinations in total. Figure 1-5 summarizes the layered 

structure of towns, geographical units, scenic villages and scenic spots. 

 

 
Figure 1-5 Geographical units  of scenic villages and their dependent scenic spots 
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The territory of Dapeng Peninsula is shared by three towns, namely, Kuichong, Dapeng and 

Nan’ao. Because the Peninsula features hilly terrain, most of its scenic villages are situated 

on different piecemeal valley plains. Therefore, for the convenience of research, scenic 

villages are further divided into several clusters and groups that are bounded by the 

surrounding hills, forming different geographical units. Generally speaking, scenic villages 

and scenic spots within same geographical units compete and cooperate more often with 

each other. The spatial distribution of the 43 scenic villages is described below in detail.  

 

29 scenic villages are located in the Nan’ao Town. Among them, 8 villages are in Xichong 

Geographical Unit, including Hesou, Xiyangwei, Xichong, Xinwu, Yashan, Shagang, 

Xigong, Getian and Nanshe. 4 villages are in Dongchong Geographical Unit, namely 

Dongchong, Dawei, Shagang and Shangwei. 14 scenic villages are in Xinda--Judiaosha 

Geographical Unit, namely Yangmeikeng, Hebei, Dongshan, Shapu, Lizhishan, Dadui, 

Gaoling, Dalingxia, Xinwei, Bizhou, Xiahenggang, Shanghenggang, Pingshanzai and 

Oushuyuan. Besides, Shuitousha, Bantianyun and Egong Villages are those not subordinate 

to any units. 

 

9 scenic villages belong to Dapeng Town. Particularly, Pengcheng Geographical Unit has 6 

scenic villages, consisting of Jiaochangwei, Dongcun, Tianxin, Sihe, Pengcheng and 

Wuchong. Xiantouling Village is located in Xiasha Geographical Unit, and Wangmuwei 

Village and Shuibei Village are independent ones.  

 

5 scenic villages belong to Kuichong Town. Shayuchong and Guanhu are situated in 

Guanhu Geographical Unit. The rest villages, Tuyang, Xiyong and Dawangqian, are located 

in three different units respectively.  

 

The 34 scenic spots belong to different geographical units. Within the same geographical 

units, scenic spots act as the core tourist attractions, while scenic villages depend on 

surrounding scenic spots and become the secondary tourist attractions. Spatial distribution 

of the 34 scenic spots is as follows.  

 

Nan’ao Town is endowed with 16 well-known scenic spots, namely, Yangmeikeng Valley, 

Luzui Villa, Qiniangshan National Geographic Park, Qixing Yacht Club, Dapeng Yacht 

Club, Langqi Yacht Club, Qiqi Family Paradise, Riding Club, Judiaosha Beach, Dongshan 



	
	

15	

Pier, Dongchong Beach, Xichong Beach, Shuitousha Beach, Love Island, Moon Beach and 

Nan’ao Pier.  

 

11 scenic spots are located in Dapeng Town. They are Jinshawan Beach, Xiantouling 

Prehistoric Ruins, Jiaochangwei Beach, Pengcheng Village, Dongshan Temple, Paiya 

Mountain, Dayawan Nuclear Plant, Shuibei Village, Wangmuwei Village, Guanyin 

Mountain and Longyan Temple.  

 

7 scenic spots in Kuichong Town include Guanhu Beach, Shayuchong Beach, Former Site 

of Dongjiang Troops, Tuyang Beach, Xiyong Beach, Rose Beach and Baguang Scenic Spot.  

 

The 34 scenic spots can be divided into inherited resources3 and created resources4 (Dwyer  

& Kim, 2003). Beside inherited coastal beach and mountain landscape featuring dense 

forestation, local historical and cultural resources and created resources also play an 

important role. Tourism supporting systems5 are mainly distributed in the 43 scenic villages, 

including various infrastructure and public facilities to accommodate tourists. The types of 

tourism supporting facilities in scenic villages are largely determined by the demand of their 

dependent scenic spots. For Pengcheng, Wangmuwei and Shuibei Villages, their core 

tourism resources and supporting systems are mingled in same locations. The classification 

of core tourism resources in Dapeng Peninsula is listed in Table 1-2.  

 
Table 1-2 Classification of core tourism resources in Dapeng Peninsula 

 

                                                
3 Core tourism resources can be classified into inherited and created resources. Inherited resources refer to 
both natural landscape and cultural heritages that formed over a long period of time, such as beaches, 
mountains, monuments and cultural heritages, temples and traditional villages (Dwyer& Kim, 2003; Mihalic, 
2011). 
4 Created resources are artificial tourist attractions built by human beings, mainly referring to tourism projects 
and activities (Dwyer & Kim, 2003), such as theme parks and amusement plots. 
5 Tourism supporting systems refer to such facilities as accommodation system, telecommunication system, 
financial institutions and currency exchange facilities, which support the core tourist attractions to satisfy 
tourists’ travelling needs (Gomezelj & Mihalič, 2008). 
 

Core tourism resources Scenic spots  

Inherited coastal natural 

resource 

Yangmeikeng Valley, Luzui Villa, Judiaosha Beach, Dongshan Pier, Dongchong 

Beach, Xichong Beach, Shuitousha Beach, Love Island, Moon Beach, Nan’ao 

Pier, Jinshawan Beach, Jiaochangwei Beach, Guanhu Beach, Shayuchong Beach, 

Tuyang Beach, Xiyong Beach, Rose Beach and Baguang Scenic Spot  
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Table 1-2 (continued) 

 

The spatial location of 34 scenic spots with different kinds of core tourism resources and 

the 43 scenic villages in Dapeng Peninsula are mapped in Figure 1-6.  

 

 
Figure 1-6 Spatial location of scenic village and their dependent scenic spots 

 

Core tourism resources Scenic spots  

Inherited mountain 

natural resource 

Qiniangshan National Geographic Park, Paiya Mountain, Guanyin Mountain, 

Former Site of Dongjiang Troops  

Inherited historical and 

cultural resource 

Xiantouling Prehistoric Ruins, Pengcheng Village, Shuibei Village, Wangmuwei 

Village, Dongshan Temple, Longyan Temple  

Created resources Qixing Yacht Club, Dapeng Yacht Club, Langqi Yacht Club, Qiqi Family 

Paradise, Riding Club, Dayawan Nuclear Plant 
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1.7 Research methods 

This research is conducted through a myriad of research methods, including literature study, 

case study, social media data, questionnaire survey, expert scoring and network approach. 

This section provides justifications of these methods, and elucidates how they are used and 

what purposes they achieve. 

 

� Literature review 

The reviewed literature covers three context-relevant fields, i.e., coopetition theory, network 

approach and SVP, from three typical databases of Web of Science, Chinese Academic 

Journal Full-text, Academic Dissertation. Literature review paves the way of clarifying the 

connotation of coopetition theory, explaining the network approach and supplementing the 

knowledge on scenic villages.  

 

� Empirical case study 

Typical cases provide strategic reference on solving generic problems. This study aims at 

measuring TCNs between scenic villages and scenic spots, and applying TCNs to guide 

SVP. This research takes Dapeng Peninsula as the critical example. The general 

morphological characteristics of scenic villages can be concluded through fieldwork 

conducted in the 43 scenic villages in Dapeng Peninsula. What is more, empirical case 

studies are essential for this research to verify whether TCNs can be measured by applying 

the models and used to guide the SVP. These case demonstrations make the new planning 

approach comprehensible and applicable on other scenic villages.  

 

� Social media data 

Social media data is introduced to the third and fifth chapters of this dissertation, for the 

purpose of monitoring the travel behavior of tourists. Datasets are growing exponentially 

with the increasingly wide usage of various information-sensing devices, such as remote 

sensing equipment, software logs, cameras, mobile phones, and wireless sensor networks. 

The analysis of these datasets assists researchers to reveal hidden patterns in many fields, 

and make informed predictions on market development trends. For example, Yuan, Raubal 

and Liu (2012) explore travel behavior patterns in Harbin through analyzing frequencies of 

calls made by cellphones.  
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In a similar fashion, my research relies on the social media data from Sina Weibo, a popular 

microblogging service on website and mobile application platforms in China with similar 

functions as those of Twitter, to analyze tourist travel behavior. It presents innovation of 

research approach on the topic of tourists’ mobility. In this study, tourist behavior and 

travelling experience are investigated by social media data. Sina Weibo is selected as the 

data source because it has 313 million monthly active users in the year of 20166, making it 

the No.1 networking software in terms of users in China. Among them, more than 90% of 

the log-ins are conducted through mobile applications (Sina Weibo Data Center, 2017). 

Besides, Sina Weibo registrants cover nearly 30% of Chinese Internet users, the equivalent 

of Twitter users in the United States, so the data volume can be guaranteed (Sina Weibo 

Data Center, 2017). In addition to large data volume, Sina Weibo contains a lot of travelling 

information of tourists, because people tend to use this social media on the Internet to share 

their travelling experiences and comments on tourism destinations during their visits. 

What’s more, Weibo data is open to the general public, so that anyone can download data 

from its Application Programming Interface (hereafter API) at the website of 

http://open.weibo.com/. There are three main steps to apply the social media data into this 

study, including data mining, data cleaning and data analysis.  

 

� Questionnaire survey 

Questionnaire survey (see Appendix 1 for scripts) is also introduced to the third and fifth 

chapters of this dissertation in order to supplement the analysis of Sina Weibo data by 

highlighting scenic villages. It is because tourists tend to focus on their personal experience 

of scenic spots with core attractions when they post messages on Weibo, thus ignoring their 

experience associated to scenic villages.  

 

Besides, questionnaire survey is the main method of the fourth and sixth chapters, because 

the results help reveal the reasons and factors behind mere phenomenon, since social media 

data analysis is not sufficient to tell why tourists choose certain destinations and develop 

certain preferences. Questionnaire, on the other hand, is tailored to investigate the main 

considerations of tourists before they select certain tourism destinations and travelling 

routes.  

 

                                                
6 http://finance.sina.com.cn/roll/2017-02-23/doc-ifyavwcv8619947.shtml 
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In this study, 700 online questionnaire requests were sent randomly to Dapeng Peninsula 

tourists via Weibo message system. From January to April, 2017, 382 effective 

questionnaires were returned, with an effective return ratio of 54.6%.  

 

� Expert scoring 

Expert scoring is a research method to collect and analyze the opinions of experts on certain 

research topics. By contrasting the opinions of different experts, a relatively reasonable 

solution to a certain research question can be pursued (Heinemann, Heine, Vogelreuter, 

Fichtner, Seidel & Schulze, 1976). In this study, expert scoring is relied on to determine the 

relative weight of attributes in the NC model in the third chapter. A total of 20 experts were 

invited to give their answers on the expert questionnaire (see Appendix 3 for scripts). In the 

end, 16 effective questionnaires were returned. Among these experts, 3 experts study in 

computer engineering.  4 experts are from the field of tourism management and planning. 5 

experts study on social media data technology and application. 4 experts specialize in village 

planning. 

 

� Machine learning 

Machine learning is a mature technology in computer science which starts to demonstrate 

rising potential in interdisciplinary studies. The purpose of machine learning is to grant 

computers artificial intelligence in order to evaluate sentimental inclination in the content 

of Weibo posts in the third chapter. In this study, two machine learning tools are used, 

namely, Word2Vec and Long Short-Term Memory Model (hereafter LSTMM). The text 

content is coded into word vectors that can be recognized by computer via Word2Vec. Word 

vectors are then translated into vector-address code, which can be read by computer. The 

translated vector-address code of Weibo posts is input into the LSTMM. Computer uses its 

memorized artificial intelligence to determine the sentimental inclination of Weibo posts 

through comparing the vector structure with the training corpus data.  The final judgment 

can reflect tourist sentiment orientation toward scenic villages and scenic spots. 

 

� Network approach 

Network approach is introduced to analyze the network structure of both CNs and TCNs, 

based on the platform of NetMiner 3.0. Spatial structural characteristics of CNs can be 

assessed in a quantitative way, mainly including network density, network structure, degree 
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and betweenness centralities of scenic villages and scenic spots, and network coherence. In 

this dissertation, network approach is mainly applied in the sixth chapter.  

 

1.8 Research framework and chapter organization 

The first chapter is the overall introduction of this dissertation. Research background is 

introduced and research questions and target are proposed. Besides, the major concept and 

research methods are defined. 

 

The second chapter comprehensively reviews the literature related to coopetition theory, 

network approach and SVP. On this basis, the second chapter reveals the two structural 

elements of TCN, namely NC and CN. Furthermore, the relationship between TCN and 

SVP is illuminated. Hence, the second chapter acts as the theoretical basis of rest chapters 

from the third one to the seventh one.  

 

The third chapter and fourth chapter focus on NC, one of the two structural elements of 

TCN. They together explore the methodology of measuring NC and explaining the factors 

influence NC.  Meanwhile, the fifth chapter and sixth chapter focus on CN, the other 

structural element of TCN. The two chapters together propose the methodology of 

measuring and analyzing CN, and explaining the factors that impact CN. The above four 

chapters not only create models to quantify and visualize TCN, but also find the potential 

factors influence TCN. 

 

Based on the findings of the previous four chapters, the seventh chapter provides valid 

strategies of SVP. By integrating NC and CN together, TCN emerges at last. This chapter 

is the implementation of research findings to guide the development of scenic villages.   

 

The eighth chapter presents conclusions of the whole dissertation. The major findings are 

summarized. Furthermore, contributions, limitations and suggestions on future research are 

illustrated.  

 

Figure 1-7 illustrates the research framework and chapter organization of this dissertation.  
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Figure 1-7 Research framework 
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2. Literature Review and Theoretical Basis 

2.1 Introduction  

This chapter builds theoretical basis for the dissertation through a comprehensive literature 

review. Literature of the following three aspects is reviewed with depth (see Figure 2-1). 

 

 
Figure 2-1 Framework of literature review 

 
Firstly, conceptual clarification of coopetition theory is made. It acts as the core concept to 

organize the interaction between scenic villages and scenic spots located in the same scenic 

district. Secondly, network approach is studied, because it functions as the theme 

methodology to describe and visualize coopetition between scenic villages and scenic spots. 

Thirdly, current study on SVP is analyzed. Besides, the chapter identifies two fundamental 

structural elements of TCN, namely NC and CL based on the result of literature review. 

Furthermore, the relationship between TCN and SVP is explored. 
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2.2 Coopetition theory 

2.2.1 Development in application of coopetition conceptualization 
Initially, coopetition is a neologism proposed as a new strategy in business market in the 

mid-1990s (Brandenburger & Nalebuff, 2011). It gains popularity as a business 

management tool between competitive firms in the field of goods industry, aiming at 

rebuilding mutually beneficial supply value chain. As service providers share some of the 

motivations of product providers (Ritala & Hurmelinna-Laukkanen, 2009), recently, the 

notion of coopetition is extended to the service industry, especially the tourism market. 

 

� Coopetition in business 

Most of the extant research outputs define coopetition and its value proposition through 

elucidating the dynamic interaction between competition and cooperation. In the field of 

business management, coopetition is used to express the inter-firm interdependence. 

Coopetition rises when inter-firm cooperative relationship is intruded by competitive factors. 

At this moment, the whole game structure has been changed into an interest-convergent 

operation mechanism (Padula & Dagnino, 2007). Bengtsson and Kock (2000) argue that 

although coopetition contains two apparently contradictory concepts, competition and 

cooperation, it is the most advantageous relationship in building business networks. This 

argument is proved by the empirical cases in two Swedish and one Finnish industries.  

 

� Coopetition in tourism 

As a specific business branch, tourism is a location-based market  where multiple organizers 

and actors form mutual interaction networks in both horizontal and vertical levels. It is 

hardly deniable that different forms of competitive and cooperative relationships exist in 

tourism destinations whether intentionally or unintentionally. Therefore, coopetition 

provides a perfect solution to guiding the sustainable development of tourism networks. 

Some literature has made explorations under the Western context. For example, Lorgnier  

et al. (2014) use coopetition strategies to balance the inter-organizational relationships in 

French sport tourism networks. For him, coopetition is defined as a new approach with great 

complexity which combine the cooperation’s benefits and completion’s risks together. He 

identifies six specific coopetition strategies used by local nonprofits. Kylänen and Rusko  

(2011) agree that coopetition focuses on the interaction and interconversion between 

cooperative and competitive relationships among the located private, public and semi-public 
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actors in tourism destinations, when applying coopetition concept in the development of 

tourism destinations. He highlights that coopetition process can occur unintentionally 

without planning in advance because of the endogenous interdependence of components in 

tourism market. Wilde and Cox (2008) indirectly prove the significance of coopetition in 

tourism destinations by adding cooperation among stakeholders as a fundamental element 

to increase the overall destination competitiveness. 

  
� Coopetition in village-based rural tourism 

Coopetition can also provide the most value in stimulating the prosperity of rural tourism 

where various networks between social, cultural, economic and environmental resources 

connect with each other (Saxena, Clark, Oliver, & Ilbery, 2007). For example, Tolstad (2014) 

studies the rural-tourism sustainable development and suggests that rural tourism is featured 

by numerous co-located small-scale firms that compete with each other to attract visitors, 

where cooperation is greatly needed in the production of the whole tourism product. In the 

long run, coopetition strategies must become the best choice in leading the rural tourism 

development. 

 

� Analysis of current research situation 

Insightful preparation work has been done so far to clarify the concept of coopetition by 

describing its dual attributes of competition and cooperation simultaneously and 

highlighting its contribution to value co-creation system (Lorgnier et al., 2014; Kylänen & 

Rusko, 2011; Wilde & Cox, 2008; Tolstad, 2014). Meanwhile, it can be seen that all 

researchers talk about the concept of coopetition under the premise that various actors and 

organizers are mutually interdependent, interrelated and interacted. Essentially, coopetition 

is a multi-faceted relationship, integrating cooperation and competition together, and plays 

its role in describing and measuring the positive interaction among related stakeholders at a 

network scale. Nevertheless, the overall theoretical framework of coopetition theory has 

great potential to be further developed. Research on coopetition is still at an initial stage and 

further efforts should be made to drive coopetition theory toward practical reference. 

Especially, few attempts have been made to address the concept of coopetition strategy in 

the rural tourism planning, in which virtuous relationship network among village-based 

stakeholders is in urgent need. 
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2.2.2 Supporting theories 
Coopetition theory does not build castles in the air, instead, it has a direct bearing on other 

mature supporting theories, which undergird the connotation of coopetition in a heuristic 

manner. The supporting theories mainly include interspecific relationship theory (Kaplan & 

Denno, 2007), multi-symbiosis theory (Zhu & Zhou, 2015), self-organization theory (Zhang 

& Su, 2006), resource dependence theory (Pfeffer & Salancik, 2003), niche theory (Tilman, 

2004), network theory (Knoke & Kuklinski, 1991) and game theory (Myerson, 2013). These 

theories help deepen the concept of coopetition and expand its application field from 

different angles (see Table 2-1).  

 
Table 2-1 Summary of relevant theories to support coopetition theory 

Theory Theoretical 
considerations 

Contribution to coopetition theoretical framework 

Interspecific 
relationship 
theory 

As a theory in biology, it 
explores both the positive 
and negative interaction 
among different species 
that live in an ecosystem. 

� To prove that competitors can 
increase their respective 
competence and structural 
stability by moderate 
cooperation. 

� To prove that excessive 
interdependence and 
competition will hinder the 
system evolution, and 
coopetition is the best choice. 

Both interspecific 
relationship theory 
and multi-symbiosis 
theory clarify the 
necessity and 
significant values of 
coopetition. 

Multi-
symbiosis 
theory 

As a theory in biology, it 
highlights the relationship 
between symbiotic units 
at the symbiotic 
environment according to 
some co-occurrence 
pattern, which improves 
the overall survivability 
and creates new units. 

� Integrate symbiosis is the ideal 
organization pattern of regional 
tourism coopetition. 

� Symmetric reciprocal symbiosis 
is the preferred action mode to 
build coopetition. 

Self-
organization 
theory 

As one part of general 
systems theory, self-
organization theory tries 
to explore the dynamic 
change of complex 
systems. Also, it 
emphasizes the power of 
creation. 

� The objective demand for self- 
organizing evolution works as 
the driving force of coopetition 
strategy. 

� Creation, especially the function 
and space renewal, is the central 
consideration in making 
coopetition strategy in regional 
tourism market. 

Both self-
organization theory 
and resource 
dependence theory 
illustrate the reasons 
why regional tourism 
coopetition is a must. 

Resource 
dependence 
theory 

As a theory in 
management science, 
resource dependence 
theory explains the 
mutual relationship 
between organizational 
resource cooperation and 
interaction between 
organizations. 

� From the angle of tourism 
resources, this theory reveals the 
essential reason why coopetition 
must be built among different 
tourism destinations in a district. 



	
	

26	

Table 2-1 (continued) 

 

Specifically, interspecific relationship theory and multi-symbiosis theory clarify the 

necessity and significant value of coopetition for regional tourism development. Self-

organization theory and resource dependence theory justify the reasons why tourism 

coopetition is urgently called for. Niche theory and network theory offer important hints on 

mapping coopetition by linking factors of coopetition to the geographic space of coopetitors. 

Game theory can be used as guidance on making coopetition game rules. The following 

section provides more detailed review on these supporting theories and how they contribute 

to coopetition theory. 

 

� Interspecific relationship theory and multi-symbiosis theory 

Interspecific relationship theory and multi-symbiosis theory originate from the field of 

biology. They link coopetitors to species that grow in the same ecosphere, because both 

coopetitors and species follow the same law of evolution that individuals must proactively 

interact with each other in order to maximize the overall competence. Interspecific 

relationship theory explores both the positive and negative interaction among different 

Theory Theoretical 
considerations 

Contribution to coopetition theoretical framework 

Niche 
theory 

As a theory in ecology, 
niche theory originally 
focuses on spatial patterns 
of certain ecological 
community and their 
interaction with other 
communities living in the 
same biotope. 

� Niche theory is used to measure 
the relative spatial position of 
individual tourism destinations 
and grade their development 
potential in the district. 

� Niche theory is used to carry out 
the relative competition 
advantage of a certain 
destination among their regional 
competitors, which is of great 
value to guide planning. 

Niche theory and 
network theory pave 
the way of measuring 
coopetition and 
working out planning 
strategies. 

Network 
theory 

Network theory describes 
the strength linkage 
among a set of persons, 
objects or events as being 
weak, moderate, or strong 
in a specific framework. 

� Network theory provides an 
effective approach to link all the 
individual tourism destinations 
or organizations together and 
find out their respective roles. 

� Network theory can map out 
coopetition, which is   of great 
significance to planning 
strategies. 

Game 
theory 

As a theory in economics, 
game theory studies 
mathematical models of 
conflicts and cooperations 
between intelligent 
rational decision-makers. 

� To explain the consideration 
factors behind the interaction 
among stakeholders in tourism 
coopetition game. 

� To provide useful principles of 
making rules of coopetition 
games. 

Game theory provides 
guidance on making 
rules of coopetition 
games. 
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species that live in an ecosystem, such as competition, parasitism, symbiosis and 

replacement (Kaplan & Denno, 2007). The similar interplays also exist among tourism 

destinations located in the same district. By applying Lotka-Volterra model, it can be seen 

that competitors can increase their respective competence and structural stability by 

moderate cooperation, and excessive interdependence and competition will hinder the 

system evolution (Zhang & Su, 2006).  

 

Multi-symbiosis theory refers to “the relationship between symbiotic units at symbiotic 

environment according to some co-occurrence patterns” (Zhu & Zhou, 2015), which 

advocates the co-evolutionary cooperation and competition among individuals. The 

symbiotic pattern can not only improve the overall survivability, but also produce new forms 

of morphological units and create new organization structures. Similarly, as for a scenic 

district, tourism destinations inside can be regard as symbiotic units. Only when they 

integrate together can the whole regional tourism evolve successfully. Multi-symbiosis 

theory can guide tourism destinations to build coopetition relationship. For one thing, 

integrate symbiosis is the ideal organization pattern of tourism coopetition (Wu & Gu, 2004), 

because it regulates the allocation and mobility of tourism resources in the space where 

tourism destinations aggregate together. For another, symmetric reciprocal symbiosis is the 

preferred action mode to build coopetition, because it converts the partial competition and 

conflicts to overall cooperation and coexistence.  

 

� Self-organization theory and resource dependence theory 

As with the establishment of general systems theory by Bertalanffy in 1975, self-

organization theory tries to explore the dynamic change of complex systems. Tourism 

destinations in the same scenic district together act as an open system where self-

organization and self-evolution occur constantly (Zhang & Su, 2006). For example, 

development imbalance among tourism destinations is the evidence which reveals that self-

organization plays a role. In fact, the objective demand for self-organizing evolution works 

as the driving force of coopetition strategies. Furthermore, self-organization theory 

emphasizes the power of creation, which contributes to improving flexibility and stability 

of systems. Creation, especially the function and space renewal, is the central consideration 

in realizing coopetition between tourism destinations.  
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Resource dependence theory, proposed by Pfeffer and Salancik (2003), explains how the 

organizational resource affects the relationship among different organizations and how to 

achieve optimal divisional structure of organizations. In tourism development, the 

organization of tourism resources, including the core attractions and supporting facilities, 

directly determines the attractiveness of destinations. Nevertheless, individual tourism 

destinations cannot easily maintain self-sufficient in all resources required for survival and 

operation, so they resort to other destinations for external resources (Ha, Choi, Kwon & 

Kim, 2014). In this sense, resource dependence theory reveals the essential reason why 

coopetition must be built among different tourism destinations in a district.  

 

� Niche theory and network theory 

Niche theory originally focuses on spatial patterns of certain ecological community and 

their interaction with other communities living in the same biotope (Tilman, 2004). After 

being introduced to tourism coopetition, niche theory is used to measure the spatial position 

of individual tourism destinations and grade their development potential with multi-

dimensional factors, such as tourism resources, market, environment and social economic 

context (Li & Chen, 2014). With this method, the relative competition advantage of a certain 

destination among their regional competitors can be carried out. The classification of 

tourism destinations based on their competition advantage is essential for making 

coopetition strategies. For example, tourism destinations with high competitiveness should 

play their leading role, sharing their market and resource with destinations with lower 

competitiveness. By linking coopetition to spatial position, niche theory not only makes it 

possible to measure the coopetitive position of individual destinations, but also supports 

plan-making.  

 

Network theory describes the strength of linkages between a set of people, objects or events 

as being weak, moderate, or strong in a specific framework (Knoke & Kuklinski, 1991). In 

general, a network is composed by nodes that represent people or objects, and ties that 

connect nodes. Ties can be measured by different kinds of flows, such as traffic flows, 

information flows and capital flows (Borgatti, 2005). A network approach is highly 

illustrative to study tourism coopetition because tourism is featured by competing 

destinations that are often located in the same scenic district where they cooperate to 

increase regional co-value (Tolstad, 2014). For the success of regional tourism, an 

interdependent network should be constructed to link all the individual destinations and 
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organizations together and find out their respective role in the network. With the methods 

of network analysis, network linkages between tourism destinations can be visualized. 

 

� Game theory 

Game theory is widely applied in modern economics and mathematical models of 

measuring conflict and cooperation between intelligent rational decision-makers (Myerson, 

2013). As one of the operation forms of regional economics, tourism can be regarded as a 

coopetition game where different stakeholders cooperate with each other for the purpose of 

increasing the overall competition advantage. For village-based rural tourism in China, 

stakeholders usually involve different levels of governments and administrative institutions, 

villagers, developers and operators. Besides, game rules of effective supervising mechanism 

need to be constructed to prevent individual stakeholders from maximizing their self-

interests without considering others’ benefits (Liu & Wei, 2011). Game theory not only 

explains the consideration factors behind the interaction among stakeholders, but also 

provides useful principles of enacting coopetition game rules. 

   
2.2.3 Factors of coopetition  
Treating coopetition as a mere abstract concept confines its value in practical use. In order 

to avoid hollowing the coopetition concept and to clarify its connotations, scholars attempt 

to explicate coopetition using various factors. Their reasoning sheds light upon measuring 

coopetition in both qualitative and quantitative terms.  

 

� Factors of coopetition in business 

In the business field, Padula and Dagnino (2007) introduce several factors pertinent to 

environments and knowledge structure of companies which reveal the reasons behind the 

rise of coopetition. On one hand, competition leads to the ever-changing cooperative 

environments where the interplay between cooperation and competition occur constantly. 

On the other hand, different knowledge structure of various firms may have an important 

influence on the rise of coopetition. By analyzing the structural characteristics of a business 

network, Bengtsson and Kock (2000) argue that coopetition between different firms can be 

divided into competition and cooperation, according to the degree of proximity to customers 

and competitors’ access to specific resources. Lorgnier et al. (2014) describe the complexity 

of coopetition with following attributes, including levels of value chain, number of 
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organizations, strength of linkage, heterogeneity or homogeneity in resource sharing, 

diversity of sectors, and belongingness to industries. These findings in business field are 

also applicable to tourism destinations. 

  

� Factors of coopetition in tourism 

Factors of coopetition in tourism are listed in Table 2-2.  

 
Table 2-2 Summary of factors of coopetition in tourism 

Measured targets  Influential factors of coopetition 

Factors   trigger 
unintentional coopetition 
among tourism destinations. 

� Geographical proximity: spatial concentration of different organizers, 
geographical characteristics and landscape, infrastructure and 
facilities 

� Micro-clusters: complementary entities that can collectively make up 
a specialized regional tourism service 

� Role of public and semi-public institutions 

Factors illustrate the 
preconditions of regional 
tourism coopetition. 

� Similar or complementary tourism resources 
� Correlated tourism destinations, such as spatial proximity, cultural 

and political homogenization 
� Market integration and several well-known attractions 

Factors measure 
government’s tourism 
resource dependency, which 
directly influence the 
coopetitive network in the 
multi-regional tourism. 

� Connection: ease of sharing, complementarity and similarity of 
tourism resources 

� Possession: possession of tourism resources, including facilities, 
financial resources, organizational resources and tourism 
development resources 

� Importance: proportion of tourism project, necessity of tourism 
project success, utility of tourism project 

� Discretion: norms-making authority and access control authority 
� Alternative: difficulty of tourism project and alternative to other local 

government 
Factors affect the 
cooperation and competition 
in a coopetition system 
between tourism destinations 
in a region. 

� Destination cooperation: geographic proximity, transportation 
accessibility and unique tourism resources  

� Destination competitiveness: locational conditions, economic 
strength and population scale 

Factors affect TCNs in the 
regional tourism market. 

� Similarity and complementarity of tourism resources 
� Spatial connectivity between destinations located in the same region 
� Catalysis of dominant resources 
� Official policy context 

 

According to Kylänen and Rusko  (2011), the elements which stimulate unintentional 

coopetition among tourism destinations include geographical proximity and complementary 

micro-clusters, the role of public and semi-public institutions. Through examining the 

empirical study of Pyha-Luosto in Finland, he gives a hint that coopetition takes place 

among different stakeholders in the process of sharing tourism attractions and supporting 

facilities. Ha et al. (2014) further emphasize the importance of tourism resources for local 
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governments. He introduces the factors of connection, possession, importance, discretion, 

and alternative to measure individual government’s tourism resource dependency in the 

multi-regional coopetition system. Among them, connection is the most typical factor of 

tourism resource dependency, referring to geographical, spatial and cultural 

communications between different governments. The degree of connection can be 

embodied by ease of sharing, complementarity and similarity of tourism resources.   
 

In the case of Chinese tourism market, coopetition is often discussed with space-related 

factors. Wu and Gu (2004), for example, illustrates the premises of regional tourism 

coopetition, through a case study of Huaihai Economic Zone. In order to coopetite, different 

tourism destinations need to be spatially proximate, culturally and politically similar, 

integrated in market, and complementary in tourism resources. Wang, Gan and Yang (2000) 

studies the regional tourism coopetition among Central China cities of Luoyang, Zhengzhou 

and Kaifeng. He contends that geographic proximity, transportation accessibility and unique 

tourism resources heavily influence destination cooperation. Location, economic vitality 

and population together determine destination competitiveness. Yin (2003) argues that 

similarity and complementarity of tourism resources and spatial connectivity between 

destinations are the key factors leading to coopetition. Besides admitting the resource 

complementarity and spatial connectivity as determinants of coopetition, Pan, Wang and 

Zeng (2012) agree with Yin (2003), and adds that dominant resources and policy context 

play an irreplaceable role in regional TCNs.  

 

� Analysis on current research situation 

Whilst scholars present great interest on factors of coopetition, little research has been made 

on the following two aspects. 1) How do we reveal the specific factors of coopetition 

corresponding to different types of tourism destinations? 2) How do we exert the role of 

different coopetition factors in guiding tourism planning practices aiming at building a 

sustainable TCN? In order to fill these gaps, this study targets on village-based rural tourism 

and develops specific coopetition factors to guide SVP. 
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2.3 Network approach 

2.3.1 Definitions of networks  
According to Knoke and Kuklinski (1991), a network refers to a specific type of relationship 

which links a set of persons, objects or events. Pavlovich (2003) defines a network as a set 

of locational nodes and the interconnected linkages among these nodes. In general, there are 

two types of networks. The first type is the concrete and visible networks, such as the traffic 

trajectories that link different places. The second is the abstract and invisible networks, such 

as TCN between different tourism destinations. A suitable network structure is of great 

significance in building healthy interplays among given stakeholders, places and events.  

 

2.3.2 Network analysis  
Network analysis serves the following two purposes. First, network can be used to visualize 

and describe the displays between multiple interrelated entities. Second, network analysis 

is a quantitative method to measure displays between specific entities (Shih, 2006). An 

effective network analysis includes overall structure, linkage strength and network 

coherence and nodal centralities (Gulati, 1999; Granovetter, 1985).   

 

� Overall structure analysis 

Overall structure analysis can reflect general correlation between network nodes from an 

overall perspective. Network density, which measures the overall degree of linkages 

between network nodes, is the most important attribute (Pavlovich, 2003). In networks with 

high density, nodes tend to share their resources together and communicate with each other 

with great efficiency, which increases the integrality of a network. In contrast, in networks 

with low density, nodes have few channels to exchange information, share resources and 

cooperate with each other. Rowley (1997) furthers the idea to link the roles of individual 

nodes to the network density. In his opinion, the central nodes in a highly dense network 

tend to have limited discretion because they must respond to other nodes’ demands when 

they make their own decisions. In less dense networks, focal nodes undertake less pressure 

brought by the subordinate nodes.  

 

In order to quantify network density, a model is introduced. Mitchell (1969) contends that 

density can be defined as the proportion of actual linkages as opposed to potential linkages. 
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Potential linkages refer to the maximum possibility of linkages between all nodes. Actual 

linkages refer to the number of linkages that exist in fact. Marsden (1990) proposes the 

following formula to measure network density:  

 

D = #$%&'(	(*+,'-./
01%.+%*'(	(*+,'-./

= 2334
+	(+67)

%   (Marsden,1990)                     2-1 
 

In this formula, D means network density, and a represents the number of actual linkages, 

and n means the number of network nodes. 

 

� Analysis of linkage strength and network coherence 

Linkage strength describes the connectivity between individual nodes of a network. Because 

the interaction between different nodes varies in terms of degree and frequency, linkages 

can be grouped into strong and weak ones (Granovetter, 1985). Strong linkages connect the 

nodes that keep cohesive and congruent relationship with others. In the network made up of 

strong linkages, individual nodes have efficient channels to collaborate with each other, and 

they form a common social set where resources can be shared. On the contrary, weak 

linkages are “those that are disconnected with the stronger groups either directly through 

having no contact with each other, or indirectly through contacts that exclude others 

(Granovetter, 1985)”. So far, the connotation of network linkages has been deeply explored. 

Nevertheless, it needs further study on how to visualize and map the different-strength 

linkages.  

 

For instance, Pavlovich (2003) takes the scenic area of Waitomo Caves in New Zealand as 

a case study, and portrays the relational linkages between different tourism sectors in 

Waitomo (see Figure 2-2). It is worth stressing that, the different-strength linkages are 

mapped out after long-term interviews, archival reviews and personal observations, so the 

result is relatively subjective. Besides, Lee, Choi, Yoo and Oh (2013) try to apply the 

Gravity Model to measure the strength of linkages between 43 rural villages located in the 

scenic district of Jangheung-gun and Jeollanam-do in Korea. However, it is not all-inclusive 

that the attraction and friction factors, which must be defined when using Gravity Model, 

should take into consideration of all the possibilities. 
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Figure 2-2 Linkages between different tourism sectors in Waitomo in 2000 

Source: Pavlovich (2003) 
 

Network coherence analysis tries to classify nodes into cliques according to linkages 

between different nodes (Ji, Li & Chen, 2016). Nodes with high strength of linkages tend 

to be grouped into the same cliques. Coherence is an important attribute to analyze the 

features of networks. The main methods to measure network coherence are based on 

linkages’ reciprocity, accessibility, frequency and density (Peng, 2014). In this dissertation, 

node cliques are grouped based on the reciprocity of linkages, because it reflects the 

connotation of coopetition. 

 

� Nodal centralities analysis 

Nodes are one of the two fundamental elements to structure a network. In a network, the 

positions or centralities of different nodes are not equal. Instead, the complexity of networks 

determines that every node plays their specific role based on the power they obtained from 

the network rather than their own resources. Only in the situation where the individual nodal 

resources have great influence on the network function, can their own resources determine 

the nodal position in a network.  

 

In order to distinguish the individual nodal positions, centrality is introduced to evaluate the 

structural significance of every node in the network. The more central position a node has, 

the more important it is to the overall operation of a network. The centralities illustrate how 

different nodes conform to the demands, obligations and expectations of other nodes in a 
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network (Pavlovich, 2003). In other words, network nodes are hierarchical depending on 

their centralities. Higher centrality means that the corresponding node has a greater 

opportunity to access to resources in a network context, such as money, information and 

facilities, and has greater responsibilities to the development of other network nodes. For 

those less central nodes, it is advisable that positive measures should be taken to establish 

linkages with more central actors. In this way, they can obtain benefits in the form of greater 

legitimacy, stability and resource accessibility (Baum & Oliver, 1991). 

 

In general, according to the centralities, nodes can be classified into degree-central nodes 

and betweenness-central nodes. Different types of centrality reflect the different roles that 

individual node plays in a network. Freeman (1979) defines that degree centrality of a given 

node can be represented by the number of linkages incident upon it. The betweenness 

centrality of a node describes the extent to which it is needed as a connecting link or bridge 

in the chain of contacts that ensure the flow of capitals within a network (Nooy, Mrvar & 

Batagelj, 2011).  

 

For instance, in order to calculate the different types of centrality in a quantitative way, Lee 

et al. (2013) develop the mathematic models to measure the nodal centrality in the field of 

village-based rural tourism development based on the findings of Freeman (1979). They 

build a network to describe the spatial interaction between different villages located in the 

same scenic district where villages act as nodes, and strength of spatial interaction act as the 

linkages between different rural villages in the network. On this basis, they calculate the 

degree centrality and betweenness centrality of different villages with respect to their spatial 

positions in the scenic district through introducing both attraction and friction factors, such 

as rural amenity resources, human resources and distances among villages (Lee, Choi, Yoo 

& Oh, 2013).  

 

To sum up, main attributes that need to be measured in network analysis consist of network 

density, linkage strength and network coherence, and nodal centralities (see Table 2-3). 

Nowadays, along with the development of computer science, all the above analysis can be 

realized in a quantitative way on the software media, NetMiner. Therefore, it is clear that 

the network analysis is a relatively mature approach. So far, the comprehensive network 

analysis has been developed, including mathematic models and software platform. However, 

the weakness and difficulties related to network analysis lie in how to find an effective and 
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practical way to map out the different-strength network linkages according to locational 

nodes, which is very complex because the ways vary according to different research targets.   

 
Table 2-3 The main aspects of network analysis 

Analysis Definition  Function 
Network 
density 

It describes the portion of actual linkages 
in potential linkages in a network. 

It measures the overall degree of 
connectivity of a network, which determines 
a network to be sparse or dense. 

Linkage 
strength 
and 
network 
coherence 

Linkage strength describes connectivity 
between nodes. Linkages can be grouped 
into strong or weak cliques. 

Linkage strength is the backbone of a 
network. 
Network coherence classify nodes into 
groups based on their linkages.  

Centrality It reflects the nodal position in a network, 
mainly including degree centrality and 
betweenness centrality. 

Degree centrality represents the number of 
linkages incident upon nodes. Betweenness 
centrality describes the extent to which a 
node is needed as a bridge linking other 
nodes. 

 

2.4 Scenic village planning 

Village-based rural tourism in China has prospered since National Tourism Administration 

(hereafter NTA) made it as an annual working priority in 2001 (NTA, 2001). In 2007, the 

implementation of hundreds of tourism projects in Chinese rural area required by NTA 

accelerated rural villages to develop tourism-oriented renewal (NTA, 2007). The history of 

village-based rural tourism is relatively short in China, so is the research on scenic villages 

as a specific interest. This section conducts a comprehensive review on related studies and 

identifies the lack of theorization on this topic which needs further plough. Generally 

speaking, extant research tends to focus on three following aspects, namely, definitions of 

scenic villages, interaction between scenic villages and scenic spots, and planning strategies. 

  
2.4.1 Definitions of scenic villages 
Hangzhou Government took the initiative to define scenic villages in Chinese context when 

they introduced the Regulations for Scenic Villages in West Lake Scenic district in 

2012(Hangzhou Municipal Government, 2012). In this regulation, scenic villages are those 

rural villages located in scenic districts and whose economy is highly dependent on tourism 

industry. They are often regarded as an organic part of scenic districts and governed by both 

administrative committees of scenic districts and village committees, in additional to 

different levels of governments (Li, Gao, Wang & Dan, 2013).  He (2015) argues that the 

concept of scenic districts in China is similar with the concept of national parks in the United 
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States, so scenic villages in China resemble those villages or communities located in 

national parks. Hu (2013) contends that scenic villages develop tourism depending on the 

tourist market of scenic spots as well as their own tourism resources, so they are closely 

linked to scenic spots in terms of resource sharing, product complementation and spatial 

integration. Liu and Cai (2016) classify scenic villages into three categories according to 

their relative spatial position with scenic spots located in the same scenic district. They 

provide respective prototypes for these three categories of villages. For example, Hongcun 

Village in Anhui Province spatially overlaps with scenic spots, that is, the village is a scenic 

spot per se. Xizha Village of Wuzhen Town in Zhejiang Province is isolated from scenic 

spots, while Dongzha Village in the same town penetrates scenic spots.  

 

In addition to relative location with scenic spots, scenic villages are also defined in terms of 

their economic and social structure.  Zhou and Zhu (2016) point out that scenic villages 

possess the dual characteristics of tourism destinations and rural settlements, where rural 

land collective ownership still dominates like many counterpart Chinese villages while 

tourism has superseded agriculture as the mainstay of local economy. Bowen, Cox and Fox  

(2005) insist that agriculture lays a solid foundation for tourism industry in scenic villages, 

because local agricultural products and landscape can serve as tourist attractions. Zhang 

(2013) conducts a comparative study between scenic villages and common rural villages in 

China and finds that population composition of scenic villages tends to be more diverse and 

migration of population in scenic villages is more frequent. He also notices the gradual 

collapse of traditional social networks based on clanship and kinship. Hou (2007) illustrates 

that scenic villages are subject to supervision from both village committees and 

administrative committees of scenic districts. Höchtl, Lehringer and Konold (2014) take the 

example of Premosello Chiovenda Village in Italian Val Grande National Park and finds 

that cultural experience of the village declines due to the massive outflow of local villagers. 

 

2.4.2 Interaction between scenic villages and scenic spots 
Interaction between scenic villages and scenic spots becomes an important research focus 

for the simple reason that scenic villages live on scenic districts. On one hand, from the 

perspective of scenic districts, scholars discuss the externality of scenic districts to scenic 

villages. Yang and Ye (2011), through analyzing the influence of Mount Huangshan Scenic 

district on Shancha Village, argue that the driving forces of cooperation between scenic 
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villages and scenic spots lie in four potentials, i.e., the potential of position difference, 

catalytic potential, multi-stabilization potential and management potential. Ouyang (2008) 

believes that interaction between scenic villages and scenic spots leads to a multi-win 

situation. According to him, scenic villages live on the economic stimulating effect of scenic 

spots to develop tourism, and in turn they supplement the service and enrich the cultural 

landscape of scenic spots. Fan and Liu (2016) deem that the virtuous cooperation between 

scenic villages and scenic spots help increase the overall competitiveness of scenic districts, 

and they cooperate in the multi-win way of facility sharing and spatial integration. He (2015) 

finds that tourism development in scenic districts contributes to different aspects of their 

subordinate scenic villages including employment, income and landscape. 

 

On the other hand, from the perspective of scenic villages, scholars study on the influence 

of scenic villages on scenic districts. Zhou and Zhu (2016) believe that scenic villages, like 

scenic spots, are the essential part of scenic districts, hence it is important to position the 

role and function of villages in the regional context. Zhang, Zhang and Huang (2012) 

propose that the rural culture and landscape of scenic villages add to the increasing attraction 

of scenic districts. Han (2011) believes that scenic villages expand the environment carrying 

capability of scenic districts through providing tourists with more activity space. Xie (2015) 

argues that the planning of scenic villages has a significant influence on the overall 

environment of scenic districts, so the development of scenic villages should limit its impact 

to the lowest level to ensure the sustainability of environment, livelihood of villagers and 

conservation of natural and cultural heritages.  

 

Besides, although growing scholastic attention is seen on interaction between different 

scenic villages for the purpose of restoring planning sequence, extant research results are 

limited except for a few studies. Liu (2015) explores the integration of public space between 

six scenic villages in Xichong geographical unit of Dapeng Peninsula, and concludes that 

public space integration is an effective way of sharing facilities and resources between 

villages. Sun, Ma and Shao (2014) research on the position of tourism function of individual 

scenic villages and the organization of travelling routes between different scenic villages 

for the purpose of increasing regional cooperation, through an empirical case of Pengcheng 

geographical unit in Dapeng Peninsula.  
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2.4.3 Planning strategies of scenic villages 
SVP is important for both scenic villages and the overall development of scenic districts. It 

is the essence of planning to integrate scenic villages and scenic spots into a mutually 

connected system in order to create a multi-win scenic district (Yang & Ye, 2011). Different 

from the plans of common villages, scenic village planning should highlight the connection 

with scenic spots as a focal task. In addition, SVP should satisfy the dual demand of local 

villages and tourists at the same time (Liu, 2015). Scholars with diverse discipline 

backgrounds, including urban and rural planning, architecture and landscape science, have 

studied SVP from various angles, including physical space planning, landscape planning, 

development control planning, and plan implementation.  

 

� Physical space planning  

Physical space planning deals with such issues as space function renewal, public space 

construction for tourist activities and allocation of various facilities. Long (2007) believes 

that rural tourism in scenic villages is an effective supplement to the tourism images of the 

whole scenic district. He advocates conserving the local historical and cultural resources, 

and imposing culture-themed functions in space function renewal process. Luh (2014) 

illustrates the division of service functions and tourism facility allocation between scenic 

villages when the capacity of visitors is saturated in scenic spots of Pancasari located on 

Bali Island, Indonesia. Fan and Liu (2016) propose that new space functions can be 

reorganized through unearthing village cultural resources, such as farming culture, fish-

hunting culture and folk-customs. They also propose that the categories and scales of 

facilities in scenic villages should be planned according to the demand of scenic spots they 

depend on.  

 

Zhang et al. (2012) contend that the original spatial structure of villages should be preserved 

properly in mountain scenic district because the spatial layout of villages is formed through 

long-time adaptation to local landscape. Li and Zhou (2013) propose that the main methods 

of space function renewal are to utilize the added value of rural agriculture and introducing 

popular tourism activities. Taking scenic villages of Xikou-Tengtou Scenic district in 

Ningbo City as examples, they suggest village space should be enriched by introducing the 

functions of ecological leisure, agriculture experience, food safety and folk activities, which 

are harmony with the main function of scenic spots nearby. Sun, Ma and Qiao (2016) 
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believe that space function renewal in scenic villages is supplementing the lack of scenic 

spots based on villages’ innate resource reserves, and SVP is an effective approach to 

refining the space structure of both scenic district and villages themselves. Ma (2009) 

proposes four kinds of SVP strategies based on the influence of scenic villages on the scenic 

district they attached to, including complete off-site relocation and reconstruction, partial 

off-site relocation and reconstruction, in-site preservation and renovation, and 

amalgamation of several villages.  

 

For well-developed scenic villages, space function is organized around a specific theme. 

Vasse Felix is a scenic village located in the Australian Margaret Valley Scenic District, a 

region where many high-class vineyards are found. Since the space functions of Vasse Felix 

Village are themed grape wine, traditional folk houses are remodeled into wineries, wine 

cellars, bars, exhibition halls and museums. Tourist activities are also established on the 

production chain of grape wine (Montis, 2014). In scenic villages of Oita Prefecture, Japan, 

a majority of farmer households renovate their houses into hot spring inns and provide 

tourism services related to hot spring baths and spas (Vafadari, 2013). Competitiveness of 

scenic villages can be improved through selecting reasonable tourism themes based on local 

tourism endowments and organizing pertinent tourism products centering on these themes.  

 

Moreover, public space design is another important aspect in physical space planning of 

scenic villages. In Provence Scenic District of France, many scenic villages are preserved 

exactly as they appeared in medieval times. In these villages, many squares, situated at the 

crossings of streets or at the corner of blocks, provide valuable public space for tourist 

activities. In order to ensure safety and to create a peaceful atmosphere, all automobiles are 

strictly prohibited on streets inside villages, instead, biking and walking are encouraged as 

main means of transportation (Montis, 2014).  

 

� Landscape planning 

Beside physical space planning, the attraction of scenic villages can also be improved 

through landscaping. Landscape planning aims to address how scenery of scenic villages 

coordinates to images and features of the entire scenic district. For example, Zheng and 

Chen (2012), using the case of Fayun Village located in Lingyin Scenic District, illustrate 

the ways of applying such traditional gardening elements as hills, woods, waterbodies and 

stones in the process of tourism landscape design. Huang, Zhu and Chen (2016) demonstrate 
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how traditional cultural elements, such as vernacular plants, folk buildings and crafts, can 

be expressed in modern landscaping for scenic villages. It is through this manner that 

cultural continuation is achieved to the maximum extent and tourism images are 

tremendously enriched. Fan, Xie, Yang and Hu (2003) highlight the importance of 

landscape harmonization between scenic villages and scenic spots located in the same 

district. They suggest that landscape elements of scenic spots should be elevated and 

incorporated into scenic villages to ensure a complete tourism image. Yang (2016) suggests 

that all informal structures with low quality in scenic villages should be removed to make 

room for public space with artistic plants and street furniture. Li (2011) investigates several 

typical villages in the Leisure Corridor Scenic District alongside Qiantang River in 

Shaoxing City, and recommends to use such local landscape elements as white walls, grey 

roofs and Ma Tau stepped gables7 in order to improve the overall cultural identity of the 

whole scenic district. Liu and Zhu (2008) propose the village landscape evaluation system, 

which highlights the influence of village landscape on the overall scenery of scenic district.  

Zhang and Zhang (1991) agree that the main purpose of landscape planning of scenic 

villages is to match the keynote of nearby scenic spots, and that scenic villages need to play 

a role in the landscape sequence of the entire scenic district.  

 

� Development control planning 

Scenic villages are advised to be planned with minimum negative impact on the outer 

environment, so SVP follows the demand of Low Impact Development. SVP considers not 

only the needs of scenic villages, but also the overall interests of scenic district. Xie (2015) 

proposes the element system that needs to be strictly controlled in the process of SVP to 

avoid excessive consumption of tourism resources. The system consists of the following 

seven aspects, namely, development of tourism resources, tourism carrying capacity, village 

land use potential, tourist service facilities, function layout, tourist behaviors and activities, 

and social culture. Zhou and Zhu (2016) advocate controlling excessive expansion 

construction land in scenic villages so that occupation of natural and cultural space in scenic 

district could be reduced. Ding (2015) believes it is of great necessity to relocate scenic 

villages in environmental sensitive areas to lower their impact on ecological system. He, Ye 

                                                
7 Ma Tau stepped gables (matouqiang) are those walls at the end of traditional Chinese buildings with high 
artistic value. They are especially found in Anhui, Jiangxi and Zhejiang Provinces, functioning mainly as 
partition walls and firewalls. Ma Tau stepped gables are often treated as the symbol of Jiangnan or Huizhou 
cultures. 
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and Sun (1989) contend that scenic villages should be classified into different groups 

according to their environmental sensibility. He suggests separating the living and private 

space of villagers to lower the impact on environment and daily lives of villagers.  Wang 

(2015) argues that the interaction between scenic villages and scenic spots needs to be 

inclusive, supportive, compatible and threatening, therefore SVP should control adverse 

impact on the sustainable development of scenic district.  

 

� Plan implementation 

SVP involves a series of complicated topics, including tourism product development, 

fundraising, cooperation with villagers, and integration of management institutions of 

scenic villages and scenic spots. Gong (2012) states the advantages of project-led planning 

mode, which not only enriches the village service functions, but also provides various 

investment channels. Nevertheless, according to him, the selection of projects needs to be 

consistent with the cultural heritage in villages to avoid fixed form and monotonous content. 

Yang (2012) maintains that restoring folk buildings is an effective way to conduct 

immigration of villagers and to remove illegal structures. Sun (2007) thinks that appropriate 

compensation policies are crucial to ensure equal development right of scenic villages, 

because villages must observe tourism development rules of scenic district. For example, 

villagers are required to abandon their grazing land in order to protect the plant cover. Ding 

(2015) proposes reorganization strategies for institutions and advocates establishing tourism 

cooperation committees in scenic villages. Hu and Jin (2006) propose to include villagers, 

local government, tourism resource developers, and tourists into SVP process to balance 

interests of concerned stakeholders. Yang and Wang (2008) suggest that settlements of 

villagers should be relocated according to overall layout of scenic district. Fleischer and 

Tchetchik (2005) call for a more important role of small rural companies in tourism 

development. 

 

2.4.4 Analysis on current research and research gap 
The current research focuses on interaction between scenic villages and scenic spots located 

in the same scenic district, the core topic on scenic village studies. Planning strategies, 

tourism management and industrial development are all proposed based on the interaction. 

From the positive aspects, scenic villages supplement the function lack of scenic spots, 

improve the cultural landscape and reduce the cost of tourism operations. From the negative 
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aspects, irrational SVP not only exerts adverse impact on the ecological capacity of scenic 

district, but also disturbs daily lives of local villagers. The aforementioned planning 

strategies mainly include physical space planning, landscape planning, development control 

planning and planning implementation.  

 

Despite the fact that urban and rural planning scholars continue to gain interest in research 

of scenic villages in the past two decades, there exist insufficiencies on the following three 

aspects. Firstly, while the majority of extant research focuses on separate cases of individual 

scenic villages, integrated planning on a regional scale is often neglected. Secondly, since 

most of the current research is case-based empirical study, systematic SVP strategies are 

left unexplored. Thirdly, there is a severe shortage of quantitative research, instead, 

interaction between scenic villages are portrayed in a qualitative way. 

 

Considering the above situations, TCN is a promising framework to address the interaction 

between scenic villages and scenic spots. This study attempts to make some scholastic 

contribution to this topic through quantitatively measuring the coopetition interaction 

between scenic villages and scenic spots. Based on its findings, systematic SVP strategies 

are proposed subsequently.   
 

2.5 Theoretical connotation of tourism coopetition network 

2.5.1 Feasibility of using network approach to map tourism coopetition  
The essential reason why could the network approach be used to concretize tourism 

coopetition and guide practices is twofold. Firstly, tourism coopetition between scenic 

villages and scenic spots demonstrates a pattern of complicated networks that is different 

from simple linear relationship. As a matter of fact, the essence of spatial structure of 

tourism system is a continually growing network (see Figure 2-3), where origins and 

destinations of tourists act as nodes and various traffic flows function as linkages (Wu & 

Bao, 2002). After elucidating the connotation of both coopetition theory and network 

approach, it can be concluded that networking is an effective approach to mapping and 

visualizing tourism coopetition.  
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Figure 2-3 Network structure of tourism system 

Source: Wu and Bao (2002) 
 

Secondly, coopetition theory and network approach have the common research target and 

purpose, which lays the basis of building TCNs. For one thing, they both explore the 

interactions or interplays between correlated individual actors. For another, they hold the 

same value proposition that an integrated interest-convergent system should be constructed 

between individual actors from an overall perspective. Therefore, networking can act as a 

powerful tool to illustrate tourism coopetition for different tourism destinations in a region. 

From the above argument, it is clear that network approach can demonstrate the competition 

and cooperation between tourism destinations at the same time. In the tourism market, 

scenic villages and scenic spots can be regarded as individual actors between which 

coopetition rises. Hence, tourism coopetition between scenic villages and scenic spots can 

be described through networking, namely TCNs.  

 

2.5.2 Coupling of elements in network and tourism coopetition 
Apart from the common research target and value proposition, the coupling of elements in 

network and tourism coopetition makes it possible to build TCNs. A common network is 

usually composed of a set of locational nodes and interconnected linkages between these 

nodes. Similarly, tourism coopetition consists of competition and cooperation.  

 

An intuitive way to map TCNs is to use nodes and linkages of a network to illustrate 

competition and cooperation. Scenic villages and scenic spots of a certain scenic district are 

viewed as structural nodes. Competitiveness of these nodes are proportional to different 
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areas of nodes, which take into consideration of resource potential, spatial location and other 

criteria that affect the competitiveness of corresponding scenic village or scenic spot. 

Strengths of cooperation between nodes are proportional to the thickness of connecting ties 

of a network. Figure 2-4 illustrates three common aspects between network approach and 

tourism coopetition. 

 

Figure 2-4 Justification for using network approach to map tourism coopetition 
 

2.6 Structural elements of tourism coopetition network 

The structural elements of TCNs consist of NC and CN. NC is short for nodal 

competitiveness, which describes the competitive advantages of individual nodes. CN is 

short for cooperation networks, which are the other component of TCNs, are made of a 

series of CLs (cooperation linkages) that portray the cooperation interaction between 

different nodes.  

 

The first thing to define NC and CN is to clarify structural nodes in a TCN. As for this study, 

two kinds of nodes, scenic village nodes and scenic spot nodes, exist in TCNs, because TCN 

is built with the boundary of a given scenic district where scenic villages and scenic spots 

display (see Figure 2-5). Generally, scenic villages locate closely with scenic spots they 

attach themselves to, and scenic villages try to enrich the spatial functions of scenic spots 

through mutual spatial penetration and renewal.  Hence, scenic spot nodes are primary 

tourist attractions and most scenic village nodes are secondary tourist attractions that must 

attach themselves to the former. For instance, in the case of Dapeng Peninsula, there are 43 
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scenic village nodes and 34 scenic spot nodes. Both village nodes and spot nodes are located 

in the same scenic district with clear spatial boundary and independent operational strategies.  

 

 
Figure 2-5 Illustration of scenic spot nodes and scenic village nodes located in the same scenic district 

 

In this dissertation, TCN is measured from the angle of tourists. A complete tourism market 

consists of supply side and demand side. This study explores TCN and SVP from the 

demand side. Therefore, the NC and CN is measured on the basis of tourist data collected 

from social media and questionnaire survey.  

 

2.6.1	Nodal	competitiveness	
NC measures the relative competitive advantages of different nodes, because it is clear that 

the positions of individual nodes are not equal in the network. In order to clarify the exact 

functional and spatial role of scenic villages and scenic spots in a given scenic district, nodes 

are classified on the basis of their hierarchical levels of competitiveness in a TCN. In general, 

NC is measured by tourist market shares of corresponding scenic spots and scenic villages. 

Scenic villages with more tourist market shares demonstrate stronger competitive 

advantages.  
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NC of a scenic spot is mainly determined by the quality of core tourism resources, consisting 

of inherited natural and cultural resources or created resources (Hu, 2012). NC of scenic 

villages, on the other hand, largely relies on the quality of supporting tourism resources, 

including catering, accommodation and parking, because their competitive advantages 

depend on the blank side of scenic spots. Therefore, it can be inferred that studying scenic 

spots lays the foundation for measuring NC of scenic villages.  

 

2.6.2 Cooperation networks 
CLs are the units that constitute a CN. CL rises between at least two network nodes. 

According to the natures of network nodes, CL can be classified into the ones between 

different scenic spots, between different scenic villages, and between scenic spots and 

scenic villages. CL between different scenic spots is mainly reflected in the process that 

scenic spots together provide travelling routes, connect road system and create overall 

tourism images.  CL between different scenic villages are mainly reflected in sharing 

tourism service facilities and infrastructures together. CL between scenic villages and scenic 

spots are mainly reflected in that they supplement functions mutually, integrate space and 

share tourist market. According to the strength of cooperation, CL linking different nodes 

can be classified into both strong and weak ones. The spatial structure of a network is greatly 

shaped by various CLs with different levels of strength.  

 

2.7 Relationship between tourism coopetition network and scenic 

village planning 

Measuring TCNs provides crucial reference for guiding SVP, an area where only a few 

scholars have studied insofar and further efforts should be made. The work of Lee et al. 

(2013) sheds light upon our understanding. 43 villages located in Jangheung County of 

South Jeolla Province in South Korea are classified into four categories based on the 

different nodal centralities in the network. The roles of different categories of villages are 

different in the planning process. For example, villages with high centralities act as core 

tourism destinations in the scenic district to promote the development of the rest of villages, 

considering their outstanding competitive advantages. Shih (2006) bridges between network 

analysis and allocation of tourist facilities, an important task of SVP. For instance, villages 
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with high betweenness-centrality usually play their roles to connect pairs of other tourism 

destinations, so transportation facilities and services should be arranged in these villages.   

 

The relationship between TCN and SVP paves the way for informed SVP in the new era. 

On the one hand, TCN is the basis of SVP. On the other hand, SVP offers means of 

optimization for TCN. The following elaborates this relationship in detail. 

 

2.7.1 Tourism coopetition network is the basis of planning 
Now it is clear that NC is measured by the tourist market shares and CN is made up from 

the travelling routes of tourists, so TCN can be viewed as the feedback of the spatial 

distribution of tourist behavior. For one thing, TCNs are built according to the features of 

tourist flows, which determine spatial allocation for tourism resources. Tourist market 

analysis is the premise and important reference for SVP, so TCNs lay a solid basis for 

decision-making in SVP. For another, TCNs also reflect the effect feedbacks of previous 

planning documents, which offer blueprints for the reconstruction of physical environment 

and utilization of tourism resources (Huang, 2010). It is common sense that physical 

environment and utilization of tourism resources in scenic villages and scenic spots have 

direct influence on the features of tourist flows. For Dapeng Peninsula, TCNs are built on 

the spatial trajectory and travelling experience of tourists in the past seven-year period (2010 

to 2016), based on which SVP can be achieved that optimizes tourism operation of both 

villages and the overall scenic district. 

 

2.7.2 Planning is the optimization means for tourism coopetition network 
SVP is an effective approach to optimizing the structure of TCNs, because planning for 

future development heavily influences the distribution of tourists' spatial behaviors. The 

main content of planning is to allocate tourism resources and to refine the physical 

environment based on current travelling preferences of tourists in scenic villages and scenic 

spots. The main purpose of SVP is to satisfy the needs of tourists and to guide tourist 

behaviors. Because TCNs are measured based on tourists' spatial trajectories, their structure 

can be optimized through planning approach.  

 

In a nutshell, TCNs are both the evaluation of the effect of previous planning documents 

and the guidance of future planning. In a similar fashion, SVP is the main approach to 
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modifying the structure of TCNs. Figure 2-6 offers a straightforward presentation of the 

interplay between TCN and SVP. 

 

 

Figure 2-6 Relationship between TCN and SVP 
 

2.8 Summary 

This chapter lays the theoretical basis of my doctoral study. Firstly, this chapter introduces 

the main content of coopetition theory, network approach and SVP strategies based on a 

comprehensive literature review. Secondly, it illustrates the theoretical connotation and 

formulation mechanism of TCNs, which paves the way of measuring tourism coopetition 

interaction. On this basis, NC and CN, the two structural elements of TCNs, are proposed. 

Finally, the research focus on relationship between TCN and SVPS is articulated. 
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3. A Model to Measure Nodal Competitiveness in Tourism Coopetition 

Networks 

3.1 Introduction  

This chapter introduces a new model to quantitatively measure the NC of scenic spots and 

scenic villages that located in the same scenic district from the aspect of tourists’ demand. 

Based on the study in the previous chapters, we make clear that NC is one of the two 

structural elements of TCN, describing the relative competitive advantages of scenic spots 

or scenic villages. The higher the NC is, the more tourist market shares the corresponding 

node has.  

 

In this chapter, NC is measured with a series of new methods that combine social media 

data analysis, questionnaire survey and expert scoring, using three attributes: tourist 

sentiment orientation, present tourist market shares, and potential tourist awareness. This 

methodology is proof-verified in the empirical study of Dapeng Peninsula. Through data 

mining, cleaning, and analyzing with the framework of Machine Learning, NC of scenic 

spots and scenic villages that closely located in Dapeng Peninsula is calculated.  

 

The main content of this chapter is organized based on the procedure of measuring NC (see 

Figure 3-1). First, the connotation of NC is clarified. Second, basic data collection and 

processing is illustrated by introducing the case study of Dapeng Peninsula. Third, methods 

of analyzing data are elaborated. Fourth, model of measuring NC is built. Fifth, result of 

measuring NC is revealed by applying the model.  
 

 
Figure 3-1 Procedure of developing a model to measure NC 
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3.2 The connotation of nodal competitiveness 

3.2.1 The connotation of nodes 
As for TCNs, nodes refer to individual tourism destinations located in the same scenic 

district. Also, scholars who focus on tourism management study regard different tourism 

organizations and institutes as network nodes. In this dissertation, nodes are scenic spots 

and scenic villages located in the same scenic district with clear space boundary (Shen, 

2008). Scenic spot nodes and scenic village nodes, acting as composition units of the scenic 

district, coopetite mutually. Nodes must be defined in the boundary of a scenic district. 

There are two standards to determine whether different nodes belong to the same scenic 

district. For one thing, nodes are geographically close and accessible to each other. For 

another, similarity of tourism resources exists between different nodes, especially the 

inherited cultural and natural resources (Wu, 2009).  

 

Scenic spot nodes are places of interest with inherited or created natural or cultural resources, 

such as beaches, hills, temples and monuments (Pearce, 1991), which are generally tourist 

attractions certificated by the government.  Scenic village nodes depend on scenic spots to 

attract tourists and provide tourism supporting services, such as accommodation, catering 

and toileting. Generally speaking, most of scenic village nodes act as the subsidiary or 

subordinate part of scenic spot nodes through providing complementary tourism services. 

Tourists are attracted by scenic spot nodes rather than scenic village nodes, because core 

resources located in scenic spots are given the priority. Therefore, scenic village nodes often 

act as the appendant parts attached to scenic spots nearby. Taking Dapeng Peninsula as an 

example, nodes of TCN include 34 scenic spots and 43 scenic villages. Among them, 

Pengcheng Village, Shuibei Village and Wangmuwei Village are both scenic villages and 

scenic spots, because they have been officially certificated as traditional villages with great 

historical significance. Hence, the total number of nodes of Dapeng Peninsula is 74. The 74 

nodes are mutually accessible in one-hour traffic circle and have the similar historic 

evolution and natural environment, so it is feasible to make a comparison on their NC. 

 

3.2.2 The connotation of nodal competitiveness 
It can be concluded from the above statement that nodes are the structural symbols of scenic 

spots and scenic villages in TCNs (Wang, Hu, Jia, Liu, Xu & Zhu, 2016). Therefore, NC 
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equals to the relative competitive advantages of individual nodes when they compete for 

more tourist market shares (He, 2013). NC is defined in both its broad and narrow sense.  

 

� Narrow sense  

In narrow sense, NC mainly highlights the ability of nodes to attract tourists and win the 

tourist market shares. Their attraction to tourists is demonstrated by the number of visitors 

and their satisfaction degree. For example, Yang (1995) states that NC equals to the shares 

of tourist market of a scenic district, and the number of visitors determines the market shares. 

Besides of the number of tourist flows, Zhu and Wan (2005) propose that tourist satisfaction 

degree can also measure NC, because it reflects tourist service quality. Jiang and Tang (2005) 

argues that a tourism destination with stronger competiveness has greater ability to attract 

visitors, seize resources and obtain priorities in the future regional development. Xu (2006) 

agrees that attraction to tourists is of great significance to NC, and the quality of both core 

tourism resources and supporting factors determines the attraction. To sum up, narrow sense 

of NC considers the market performance of different scenic spot nodes and scenic village 

nodes, including their tourist sentiment orientation, present tourist market shares, and 

potential tourist awareness (Sun, Ma & Chan, 2018). In this dissertation, NC is measured 

from the narrow sense, highlighting the tourist demand. 

 

� Broad sense  

In broad sense, NC takes social benefits, ecological impact and tourist market performance 

into considerations. Shen (2008) proposes that NC refers to the potential of refining living 

quality of local villagers and other relevant stakeholders in addition to attracting tourists. 

For instance, employment opportunities created by tourism development are important 

index of NC. The Manila Declaration World Tourism declares that the ultimate purpose of 

tourism industry is creating better living quality for both tourism supply and demand side 

(Smith, 2014). Besides, environment-related factors, such as sanitary conditions and 

ecological carrying capacity, play important role in measuring NC. Hence, competiveness 

of both scenic village nodes and scenic spot nodes should consider the balance of economic, 

social and environmental benefits from sustainable development perspective. To sum up, 

broad sense of NC is evaluated from both the tourism demand side and supply side.   
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3.3 Basic data collection and processing 

Research on NC has been a hot topic for decades in the field of sustainable tourism 

development. As for the majority of relevant research, NC is measured with small group 

opinion-based methods through introducing indicator systems, such as analytic hierarchy 

process and importance performance analysis. In the digital age, e-tourism makes it possible 

to collect huge volume of social data produced by tourists from the internet. Using electronic 

devices, tourists produce a huge volume of data on various social- media websites in China, 

such as Sina Weibo, Tencent WeChat, and Facebook. Social media data could illustrate the 

temporal-spatial behavior pattern of tourists, including their geographical mobility, 

travelling experience in different destinations.   

 

The explosion of social media data establishes a new way to measure NC. This study 

introduces social media data from Sina Weibo due to its huge data volume and open access. 

Social media data analysis greatly improved the accuracy of the result compared with small 

group opinion-based methods. Besides of social media data, questionnaire survey is the 

other data source, which is introduced to make up for the limitations of social media data 

analysis. Hence, social media data and questionnaire survey together form the data base to 

measure NC. 

 

3.3.1 Social media data   
Sina Weibo data collection and processing to quantify NC consist of two steps, namely data 

mining and data cleaning.  

 

� Data mining 

Sina Weibo Company opens data source to the public by developing API at the website of 

http://open.microblog.com. By connecting the API link, more than twenty categories of data 

sources can be accessed to (Lian, Zhou & Cao, 2011). Through the API, Sina Company 

opens a certain volume of real-time microblogs edited by the registrants all around the world. 

They can be downloaded in any Internet development environment with an Oauth 2.0 user 

authorization. After obtaining the user authorization, python8 programming is applied to 

create the data mining tool, known as web crawler. Therefore, the data mining is a process 

                                                
8 Python is one of the most common-used programming language in computer science. Web crawler is 
coded with Python programming language. 
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of interdisciplinary cooperation between computer science and rural tourism planning. In 

this study, the selected Weibo data must contain the information of users’ identity, content 

of microblogs, release time and location, the number of being forwarded, liked and 

commented (see Figure 3-2). In this study, three practitioners majoring in computer science 

were employed to conduct data mining through the API for 89 days. As a result, we collected 

2000 million Weibos, which are edited in the Chinese language-mode.  

 

 
Figure 3-2 Illustration of main information in a Sina Weibo data 

 

� Data cleaning 

The mined 2,000 million Weibos should be filtered and cleaned to delete the interference 

data which is not relevant to this study. Data cleaning criteria mainly contains two aspects, 

namely, recognizing the targeted destinations and identifying tourist behaviors.  

 

On one hand, the Weibos linked to targeted destinations are filtered out by semantic 

recognition (Liu, Zhou & Gao, 2011). Taking Dapeng Peninsula as an example, the Weibos 

related to 74 destinations should be selected out with the method of semantic recognition 

by their address names. In addition, Weibos which were posted within the spatial boundary 

of the 74 destinations should also be chosen based on their release location.  
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In detail, the text corpus9 including the 74 destinations’ address names should be built firstly. 

In the text corpus, the formal and informal address names of the 34 scenic spots and 43 

villages were listed. Especially, destinations whose names were usually written by mistake 

need particular attention. For instance, the Chinese name of Xichong Beach, “����”, 

were usually written as “����”. Qiniang Mountain National Geological Park was also 

texted by Weibo registrants as Qiniang Mountain Park or Nan’ao Geological Park. 

Therefore, the wrong writings and informal writings of tourism destinations should also be 

listed in the text corpus in order to collect valid Weibos as complete as possible. After 

building the text corpus, text comparison based on similarity of word groups between text 

corpus and the mined 2,000 million Weibos was conducted on the computer in python 

programming algorithm.  As a result, 10,132 Weibos were filtered preliminarily. Then, 

measures were taken to remove 1,218 overlapping names of places which are not located in 

Dapeng Peninsula.  
 

On the other hand, the 8914 Weibos strictly linked to the targeted destinations were further 

cleaned to identify tourism behaviors piece by piece, because some Weibos were not 

released by tourists. Finally, there were 6,819 Weibos filtered, which were edited by 

Chinese characters and qualified for the following data analysis. The release time range of 

the cleaned Weibos is 7 years, from January 2010 to December 2016, which covers the 

tourism development period of Dapeng Peninsula. 

 

3.3.2 Questionnaire survey   
Questionnaire survey is introduced to make up for the limitations of social media data 

analysis. On one hand, visitors are accustomed to using the name of well-known scenic 

spots to replace the name of unknown scenic villages nearby when they release Weibos to 

comment on their travelling experience. As a result, the number of Weibos linked to scenic 

villages are much less than actual visits, which probably misleads the NC of scenic village 

nodes. For example, tourists visiting Xichong Beach must visit the surrounding villages 

simultaneously, such as Hesou, Xiyangwei, Xinwu, Yashan, Xishagang, Xigong, Getian 

and Nanshe�because these villages supplement the missing function of Xichong Beach by 

offering accommodation, casual dining, toileting, shopping and resting. However, tourists 

                                                
9 A text corpus is a set of electronically stored texts, which is the text materials prepared to do various statistical 
analysis (Surhone, Timpledon and Marseken, 2010) 
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tend to use “Xichong Beach” as the substitute name of these villages when posting Weibos 

on the Internet, because majority of tourists do not know the exact address names of these 

villages. During the promotion and advertising process, the suppliers usually highlight the 

scenic spots with core tourism attractions, ignoring the scenic villages affiliated to scenic 

spots. Through questionnaire survey, we can get the proportions of travelers visiting scenic 

villages in the total tourist population visiting scenic spots that villages attached to. The 

proportions are the indispensable index to measure NC of scenic villages. 

 

� Design of questionnaire content 

In order to fulfill the aforementioned purposes, this questionnaire survey consists of three 

parts: personal information of targeted tourists, profile of visited scenic spots and scenic 

villages, and main factors that tourists consider when they make their selection (see 

Appendix 1). Personal information includes age, location of regular residence, length of trip 

and monthly income, to reveal age composition, origins of tourists, length of stay in scenic 

districts and consuming ability of targeted tourists. The second part is to lead tourists to 

recall and record the visited destinations and traveling routes, and the third part is to explore 

those factors affecting their choices of and preferences to certain scenic villages and 

constituting the factors that impact NC.  

 

The detailed questionnaire survey designed particularly for Dapeng Peninsula. The first part 

contains six following questions. How old are you? Where do you live? How do you get to 

the scenic district from where you live? Which transportation do you choose when travelling 

within the scenic district? How long have you stayed in Dapeng Peninsula? How much do 

you earn on a monthly basis? The second part asks targeted tourists to tick those visited 

scenic spots and affiliated service villages for dining, lodging, shopping, leisure and parking, 

and connected them with straight lines. The third part asks tourists to tick one or more 

factors affecting their selection of scenic villages. 

 

� Distribution and return of questionnaires 

In this study, questionnaire survey was conducted via online platform. The respondents 

were selected randomly from the 6819 Sina Weibo registers depending on users’ identity. 

In the sense, it is guaranteed that the respondents are the random sample of social media 

data. In the empirical study of Dapeng Peninsula, 700 online questionnaires were forwarded 

to 700 selected users, the tourists who had visited Dapeng Peninsula and released Weibos 
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on the Sina Platform. Electronic copies of questionnaire were uploaded through the chatting 

session of Sina Weibo. After two months’ successive feedbacks, 382 questionnaires were 

acquired, and the effective return ratio is 54.6%. Questionnaires collected online could 

eliminate the unqualified ones automatically, so all of the collected questionnaires were 

valid. 

 

3.4 Methods of analyzing data 

Data analysis is to analyze the prepared data source collected from social media and 

questionnaire survey, by using three attributes, namely tourist sentiment orientation, present 

tourist market shares, and potential tourist awareness. These attributes are closely related to 

NC.  

 

3.4.1. Tourist sentiment orientation analysis 
After classifying Weibos based on the name of destinations annually, the total number of 

Weibos linked to every destination can be calculated, so can the total times of forwarders, 

likes and comments. In this dissertation, tourist sentiment orientation toward different 

destinations is analyzed by introducing Chinese Sentiment Analysis (hereafter CSA) based 

on the content of Weibos (Poria, Peng, Hussain, Howard & Cambria, 2017), which contains 

the tourist preferences. CSA is a mature approach in the field of computer science under the 

framework of Machine Learning, which aims to make computers gain the artificial 

intelligence that endows computers the capabilities to make decisions like human-beings. 

This research applies Machine Learning to equip computers with the artificial intelligence 

to judge the sentiment orientation of Weibo content linked to every destination.  

 

In this study, Machine Learning contains two tools, namely Word2Vec and LSTMM (see 

Figure 3-3).Firstly, the text content of Weibos is coded in the form of word vectors that can 

be read and understood by computers with the method of Word2Vec (Rong, 2014). The 

detailed process of Word2Vec is shown in Figure 3-4. As a result, text content is translated 

into vector-address codes. Secondly, training corpus data is input in the LSTMM to make 

computer memorize the sentiment orientation of different word vectors’ structure by 

changing the parameters in the LSTMM (Burgess & Hitch, 2006). The training corpus data 

is huge volume of coded word vectors that has been verified the sentiment orientation 

(Schuller, Zhang, Weninger & Rigoll, 2011). Thirdly, the coded word vectors of Weibo 
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content is input in the modified LSTMM. Then, computer uses the modified LSTMM to 

compute the sentiment orientation of Weibo Content attached to every destination by 

comparing the vector structure with the training corpus data.  

 

 
Figure 3-3 Main content of machine learning for CSA analysis 

 

 
Figure 3-4 Programming for Microblog content based on Word2Vec 

 

Taking Dapeng Peninsula as an example, the training corpus data consisted of prepared 500 

million coded word vectors that has been verified the sentiment orientation. It took 24 days 

to input the training corpus data in the LSTMM to modify its parameters, ensuring computer 

have the intelligence to memorize the sentiment orientation of different word vectors’ 

structure (see Figure 3-5). After achieving the modified LSTMM, 100 million training 
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corpus data was input to check its accuracy. The accuracy degree was checked as 95.54%. 

On this basis, the 6819 prepared Weibos linked to each node were input in the modified 

LSTMM to test the tourist sentiment orientation. Tourist sentiment orientation toward 

everyone of 74 nodes was valued from 0 to 1. When the value equals 0.5, the tourist 

sentiment orientation of corresponding node is neutral.  When the value is below 0.5, the 

tourist sentiment orientation tends to be negative. When the value was above 0.5, the tourist 

sentiment orientation tends to be positive. 

 

 
Figure 3-5 The modified LSTMM 

 

3.4.2. Present tourist market shares analysis 
Based on the total number of Weibos linked to everyone of tourism destinations, the present 

market shares of corresponding destination can be measured. In narrow sense, tourist market 

shares determine NC to a large extent. Although the number of Weibos are not equal to the 

absolute number of actual visitors, it can infer the comparative value of tourists visiting 

different destinations. In order to standardize the above three attributes within the value 

range from 0 to 1, present tourist market shares should also be normalized by the value from 

0 to 1. Present tourist market shares are measurd as follows: 

 

 

:; = 	<; ∕ <>4?                                      3-1 
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In this formula, Ai means present tourist market shares of certain destination, and Bi 

represents the actual number of Weibos linked to a given destination, and Bmax means the 

maximal number of Weibos. 

 

3.4.3. Potential tourist awareness analysis 
The number of Weibos being forwarded, liked and commented can reflect the potential 

tourist awareness of different destinations. Because the tourist awareness produced by 

forwarders, likes and comments is different, the value weight of the three aspects should be 

distinguished. In this study, expert scoring is selected to determine the weight. In total, 20 

experts were invited to give their answers on the expert questionnaire (see Appendix 3). In 

the questionnaire, experts are invited to give scores on the weight of forwarders, likes and 

comments. At last, 16 effective questionnaires were acquired, and the effective return ratio 

is 80%. Among these experts, 3 experts study in computer engineering.  4 experts are from 

the field of tourism management and planning. 5 experts study on social media data 

technology and application. 4 experts specialize in village planning. According to the 

statistics, the weights of forwarders, comments and likes are set as 1 /2, 1 /3 and 1/6. The 

potential tourist awareness is defined as follows: 

 

 

In the formula, Ci means the potential tourist awareness, and Di, Ei and Fi represent the 

number of forwarders, comments and likes respectively, and Cmax means the maximal 

potential tourist awareness. 

 

3.5 Model of measuring nodal competitiveness 

3.5.1 Measuring nodal competitiveness through social media data 

analysis 
NC can be measured by the above three attributes extracted from social media data, namely 

tourist sentiment orientation, present tourist market shares and potential tourist awareness.  

 

In order to endow the three attributes with reasonable weights, the method of expert scoring 

is adopted. After calculating the average of scores marked by 16 experts in the expert 

@; = (A; 2⁄ + E; 3⁄ + G; 6⁄ ) ∕ @>4?                             3-2 
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questionnaire, present tourist market shares, tourist sentiment orientation and potential 

tourist awareness are respectively endowed the weight of 0.75, 0.15 and 0.1. Present tourist 

market shares are the decisive factor of NC. Tourist sentiment orientation represents the 

current service quality of different destinations. Potential tourist awareness reveals the 

underlying coopetition advantages for future tourism development. The model of measuring 

NC is built as follows: 

 

I; = 100 × (0.75 × :; + 0.15 × P; + 0.1 × @;�                            3-3 

 

In the formula, Gi means NC of a certain destination, and Ai, Qi and Ci respectively represent 

the present market shares, tourist sentiment orientation and potential tourist awareness of 

the destination.  

 

To conclude, the methodology to measure NC based on big social data is as follows (see 

Figure 3-6): 

 

 
Figure 3-6 The methodology of using Sina Weibo data to measure NC 

 

3.5.2 Amending nodal competitiveness through questionnaire survey 
Through social media data analysis, NCs of tourism destinations located in the same scenic 

district, including scenic spots and scenic villages, can be measured quantitatively. The 

above model is reliable and suitable for scenic spots, isolated scenic villages and sole 

villages that are one-one correspondence to scenic spots, because tourists tend to use their 

own address names when they release Weibos. The isolated villages are located relatively 
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far from scenic spots, so it is unlikely for tourists to use the name of scenic spots to replace 

their own names in Weibo content. The sole villages that are one-one correspondence to 

scenic spots has the same NC as the scenic spot’s, because these villages integrate with the 

scenic spot. For this particular case, Weibo can mark the address name of villages via 

automatic positioning when tourists comment on the scenic spot. 

 

Neverthless, the result cannot reflect the actual NC of the rest scenic villages affiliated to 

scenic spots. The NC of these villages should be amended with the method of questionnaire 

survey, because visitors are accustomed to using the name of scenic spots to replace the 

name of scenic villages when they release Weibos. In questionnaire survey, the respondents 

were required to link scenic villages to the scenic spots they had visited simultaneously. 

After doing statistical analysis, the number of linkages between all scenic spots and scenic 

villages was counted, and the total number of times when scenic spots were ticked was also 

measured. On the basis, we can achieve the proportions of travelers visiting certain scenic 

village in the total tourist population visiting scenic spots that village attached to.  

 

The NC of this kind of scenic villages is mainly achieved by the external effects of scenic 

spots they are attached to, namely external competitiveness. In addition, the original NC 

measured through social media data analysis can be seen as the competitive advantages 

achieved due to their own attractions. Therefore, the NC of these villages is amended by the 

Formula 3-4.   

 

IQ = 	∑ I;6SS
; × TQ +	I;6Q                                          3-4 

                                          

In the formula, Gv means the amended NC of scenic villages, and Pv represents the 

proportion of travelers visiting certain scenic village in the total tourist population visiting 

scenic spot that village attached to. Gi-n means CN of scenic spots that village attached to, 

measured by Formula 3-3. Gi-v is the original NC of scenic villages measured through 

Formula 3-3.  
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3.6 Result of measuring nodal competitiveness 

3.6.1 The preliminary result of nodal competitiveness through social 

media data analysis 
Taking Bantianyun Village as an example, its NC was measured through social media data 

analysis, because it is an isolated village located relatively far from scenic spots. Bantianyun 

Village is one of the 74 tourism destinations in Dapeng Peninsula, known as the most 

beautiful traditional village in Guangdong Province. It is located in the west of Nan’ao 

Town, surrounded by mountains. In the village, Hakka folk buildings are well conserved 

and original rural landscape is attractive (see Figure 3-7).  

 
Figure 3-7 Landscape of Bantianyun Village (both left and right pictures ) 

 

Within the 6819 Weibos, there were 4 Weibos linked to Bantianyun Village, which were all 

posted in 2016. Based on the statistics, the number of forwarders, comments and likes are 

0, 5 and 11. The original Weibo content edited in Chinese related to Bantianyun Village is 

translated in English (see Table 3-1). In Dapeng Peninsula, the maximal number of Weibos 

is linked to Yangmeikeng Valley, namely 414 Weibos. The maximal potential tourist 

awareness is calculated as 1773. 

 
Table 3-1 Sina Weibos linked to Bantianyun Village in 2016 

Users’ ID Translated Content in 
English 

Release 
Time  Forwarder Comment Like 

Vegetable 
66_13351 

Published the blog named 
“2015-10-25 Bantianyun 
Village in Shenzhen” a quiet 
rural village. 

2016-06-
16-15:30 

0 0 0 

Quietly 
brilliant 91785 

Raining scene in Bantianyun 
Village. 

2016-06-
03-20:12 

0 0 0 
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Table 3-1(continued) 

Users’ ID Translated Content in 
English 

Release 
Time  Forwarder Comment Like 

Yirui_gogo #Shenzhen Bantianyun # 
Watching the seafront 
landscape while hiking. There 
are no many houses. The folk 
houses are constructed using 
black bricks. Roads are paved 
with slabstones. What a 
paradise. 

2016-05-
15-23:09 

0 0 2 

SailorHZ Encounter the Bantianyun 
Village while cycling. The 
village is located in Nan’ao 
Town, and it is one of the most 
beautiful villages with good 
ecological environment. 
Bantianyun Village is situated 
in half-way up the hill (the 
altitude is 428 meters). It is 
said Bantianyun Village is the 
highest ancient village. I must 
climb to the gate of Damaotian 
Reservoir, and there is a 
perverted slope. #Shenzhen 
Bantianyun # 

2016-04-
09-19:49 

0 5 9 

 

According to Formula 3-1, the present tourist market shares of Bantianyun Village equals 

to 0.0097. Depending on Formula 3-2, the potential tourist awareness of Bantianyun Village 

equaled to 0.001973684. With the method of Chinese Sentiment Analysis based on Machine 

Learning, the tourist sentiment orientation of the Weibo content is computed with 0.67, 

reflecting that the Bantianyun Village provides tourists with positive travelling experience. 

Based on the Formula 3-3, the NC of Bantianyun Village is 10.79.  

 

Similarly, the annual NC of all the 74 destinations located in Dapeng Peninsula can be 

generated (see Table 3-2). According to the accumulated NC, 74 destinations are ranked in 

descending order. Compared with the rest 73 tourism destinations, the competition 

advantage of Bantianyun Village is not evident, especially the present market shares are 

relatively low. It is less than two years since Bantianyun Village undertook tourism 

operation, so the majority of tourists are not aware of the destination. Besides, the 

inadequate tourist service facilities and disorganized tourism management are another 

important reason for the low NC. 

 

 



	
	

65	

Table 3-2 Annual NC result measured by social media data 

Rank 
Nodal Name  

(Destination) 
2016 2015  2014 2013 2012 2011 2010  Accumulated Annual Result �100  

1 Yangmeikeng Valley 0.87 0.33 0.31 0.47 0.70 0 0 268.45 

2 Xichong Beach 0.45 0.34 0.29 0.61 0.61 0 0 228.86 

3 Jiaochangwei Beach 0.54 0.961 0.34 0.20 0.12 0 0 216.43 

3 Jiaochangwei Village 0.54 0.96 0.34 0.20 0.12 0 0 216.43 

5 Pengcheng Village 0.76 0.22 0.15 0.21 0.21 0.13 0 168.14 

6 
Qiniangshan National Geographic 

Park 
0.33 0.22 0.36 0.27 0.19 0.09 0.08 152.71 

7 Jinshawan Beach 0.11 0.11 0.10 0.27 0.43 0.44 0 146.69 

8 Dongchong Beach 0.11 0.13 0.12 0.23 0.30 0.24 0.14 127.08 

9 Guanhu Beach 0.18 0.25 0.20 0.21 0.20 0.15 0 120.05 

9 Guanhu Village 0.18 0.25 0.20 0.21 0.20 0.15 0 120.05 

11 Rose Beach 0.30 0.24 0.22 0.39 0 0 0 114.24 

12 Dongshan Temple 0.16 0.21 0.19 0.22 0.21 0.15 0 113.66 

13 Xiyong Beach 0.15 0.12 0.09 0.16 0.16 0.21 0.12 101.42 

13 Xiyong Village 0.15 0.12 0.09 0.16 0.16 0.21 0.12 101.42 

15 Moon Beach 0.11 0.13 0.11 0.19 0.23 0.20 0 96.47 

16 Qixing Yacht Club 0.17 0.15 0.18 0.21 0.23 0 0 95.19 

17 Former Site of Dongjiang Troops 0.14 0.13 0.14 0.19 0.15 0.19 0 92.58 

18 Dapeng Yacht Club 0.18 0.14 0.16 0.15 0.16 0.12 0 90.17 

19 Baguang Scenic Spot 0.16 0.22 0.19 0.33 0 0 0 89.67 
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Table 3-2 (continued) 

Rank 
Nodal Name  

(Destination) 
2016 2015  2014 2013 2012 2011 2010 Accumulated Annual Result �100 

20 Shayuchong Beach 0.11 0.11 0.10 0.03 0.16 0.14 0.08 72.34 

20 Shayuchong Village 0.11 0.11 0.10 0.03 0.16 0.14 0.08 72.34 

22 
Guanyin Mountain, 

Longyan Temple 
0.13 0.15 0.17 0.22 0 0 0 66.70 

23 Tuyang Beach 0.11 0.14 0.11 0.15 0.12 0 0 63.97 

24 Tuyang Village 0.11 0.14 0.11 0.15 0.12 0 0 63.97 

25 
Xiantouling Prehistoric 

Habitation 
0.11 0.09 0.10 0.07 0.13 0.09 0 59.33 

25 Xiantouling Village 0.11 0.09 0.10 0.07 0.13 0.09 0 59.33 

27 Paiya Mountain 0.10 0.17 0.14 0.15 0 0 0 55.31 

28 Luzui Villa 0.16 0.12 0.10 0.14 0 0 0 52.54 

29 Dongcun Village 0.12 0.13 0.11 0.14 0 0 0 49.44 

30 Yashan Village 0 0.09 0.11 0.12 0.08 0.07 0 46.32 

31 Egong Village 0 0.12 0 0.11 0.11 0.11 0 44.76 

32 Dongshan Village 0.18 0 0 0.02 0.10 0.13 0 43.35 

33 Getian Village 0 0.13 0 0 0.13 0.14 0 39.84 

34 Gaoling Village 0.09 0.08 0 0.03 0.09 0.10 0 39.01 

35 Xinwei Village 0 0.90 0 0.07 0.10 0.12 0 38.01 

36 Hesou Village 0.12 0.11 0.15 0 0 0 0 37.23 

37 Oushuyuan Village 0 0.11 0.14 0 0.10 0 0 35.30 

38 Xinwu Village 0 0 0.13 0.09 0.12 0 0 34.47 
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Table 3-2 (continued) 

Rank 
Nodal Name  

(Destination) 
2016 2015  2014 2013 2012 2011 2010 Accumulated Annual Result �100 

39 Qiqi Family Paradise 0.14 0.11 0.10 0 0 0 0 33.87 

40 Tianxin Village 0 0 0.14 0.11 0.09 0 0 33.86 

41 Riding Club 0 0.11 0 0.12 0.11 0 0 33.20 

42 Nanshe Village 0 0 0.12 0.09 0.11 0 0 31.78 

43 Longyan Temper 0 0 0 0.11 0.09 0.11 0 31.62 

44 Xiyangwei Village 0 0 0.11 0 0.11 0.09 0 30.99 

44 Yangmeikeng Village 0.08 0.12 0 0.11 0 0 0 30.99 

46 Dawangqian Village 0 0.11 0.11 0.09 0 0 0 30.60 

47 Lover Island 0.10 0.09 0.11 0 0 0 0 30.27 

48 Bizhou Village 0 0.09 0.12 0 0.08 0 0 28.18 

49 Shapu Village 0 0 0 0.04 0.12 0.12 0 27.49 

50 Dadui Village 0 0.06 0.10 0 0.11 0 0 27.24 

51 Shuitousha Beach 0.07 0.10 0.09 0 0 0 0 26.53 

52 Xishagang Village 0 0 0 0.12 0.09 0 0 20.56 

53 Wuchong Village 0 0 0.03 0.07 0.06 0.02 0 19.28 

54 Dawei Village 0 0 0 0.09 0 0.10 0 18.71 

55 Dongshan Pier 17.67 0 0 0 0 0 0 17.67 

56 Judiaosha Beach 0.17 0 0 0 0 0 0 16.63 

57 Wangmeiwei Village 0 0 0.08 0 0 0.09 0 16.43 

58 Shuibei Village 0 0 0 0.08 0.08 0 0 16.12 
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Table 3-2 (continued) 

Rank 
Nodal Name  

(Destination) 
2016 2015  2014 2013 2012 2011 2010 Accumulated Annual Result �100 

59 Hebei Village 0 0.03 0 0.03 0.09 0 0 14.66 

60 Shuitousha Village 0.02 0.08 0.05 0 0. 0 0 14.59 

61 Dayawan Nuclear Plant 0.14 0 0 0 0 0 0 14.22 

62 Lizhishan Village 0 0.14 0 0 0 0 0 13.83 

63 Langqi Yacht Club 0.13 0 0 0 0 0 0 12.90 

64 Dalingxia Village 0 0.07 0 0.04 0.02 0 0 12.79 

65 Pinghsanzai Village 0 0 0.12 0 0 0 0 11.73 

66 Xigong Village 0.12 0 0 0 0 0 0 11.71 

67 Nan’ao Pier 0.11 0 0 0 0 0 0 10.88 

68 Bantianyun Village 0.11 0 0 0 0 0 0 10.79 

69 Xiahenggang Village 0 0 0 0 0.09 0 0 9.34 

70 Shanghenggang Village 0 0 0 0 0 0 0 0 

71 Shangwei Village 0 0 0 0 0 0 0 0 

72 Dianzai Village 0 0 0 0 0 0 0 0 

73 Dongshagang Village 0 0 0 0 0 0 0 0 

74 Sihe Village 0 0 0 0 0 0 0 0 
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3.6.2 The amended result of nodal competitiveness through 

questionnaire survey 
As shown in Table 3-2, the NC of 74 tourism destinations located in Dapeng Peninsula is 

measured, including 34 scenic spots and 43 villages. Among them, the NC of all the 34 

scenic spots and 13 scenic villages is reliable. Villages include Pengcheng, Wangmuwei 

and Shuibei also belong to scenic spots. Villages referring to Bantianyun, Egong and 

Dawangqian are isolated villages located far from scenic spots. Sore villages that are one-

one correspondence to scenic spots are Shayuchong, Tuyang, Guanhu, Xiyong, 

Jiaochangwei, Xiantouling and Shuitousha. Hence, the NC of the rest 30 scenic villages 

should be amended via questionnaire survey. 

 

 Questionnaire statistics can achieve the proportions of travelers visiting certain scenic 

village in the total tourist population visiting scenic spot that village attached to (see Table 

3-3). For example, the four villages attached to Dongchong Beach are Dawei, Shangwei, 

Dongshagang and Dianzai. The proportions of travelers visiting the four scenic villages in 

the total tourist population visiting Dongchong Beach are respectively 13.73%, 21.57%�

45.10% and 17.65% (see Table 3-3). From Table 3-2, their original NCs can be read as 

18.71, 0, 20.56 and 0. Hence, the amended NCs of the four villages are 36.16, 27.41, 77.87 

and 22.43 through inputting the prepared values into Formula 3-4. Similarly, NCs of all the 

30 villages can be amended (see Table 3-3). The rank of scenic villages according to their 

NC is shown in Table 3-4. 

 
Table 3-3 Amended result of NC of 30 scenic villages 

Dependent Scenic Spots Villages Proportion External 
NC 

Original  
NC 

Amended 
NC 

Xichong Beach Hesou 62.75% 143.61 37.23 180.84 

Xiyangwei 15.65% 35.82 30.99 66.81 

Xinwu 13.73% 31.42 34.47 65.89 
Yashan 5.88% 13.46 46.32 59.78 

Xishagang 25.49% 58.34 20.56 78.90 

Xigong 52.94% 121.16 11.71 132.87 

Getian 7.84% 17.94 39.84 57.79 
Nanshe 7.84% 17.94 31.78 49.72 

Dongchong Beach Dawei 13.73% 17.45 18.71 36.16 
Shangwei 21.57% 27.41 0 27.41 
Dongshagang 45.10% 57.31 20.56 77.87 
Dianzai 17.65% 22.43 0 22.43 
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Table 3-3 (continued) 

Dependent Scenic Spots Villages Proportion External 
NC 

Original  
NC 

Amended 
NC 

Yangmeikeng Valley and 
Qiniangshan National 
Geographic Park 

Yangmeikeng 37.80% 159.20 30.99 190.19 
Hebei 28.25% 118.98 14.66 133.64 
Dongshan 20.43% 86.04 43.35 129.40 
Shapu 15.11% 63.64 27.49 91.13 

Lizhishan 10.44% 43.97 13.83 57.80 
Dadui 6.66% 28.05 27.24 55.29 
Gaoling 2.11% 8.89 39.01 47.90 
Dalingxia 9.78% 41.19 12.79 53.98 
Xinwei 6.11% 25.73 38.01 63.75 
Bizhou 2.89% 12.17 28.18 40.35 
Xiahenggang 7.33% 30.87 9.34 40.21 
Shanghenggang 12.90% 54.33 0 54.33 

Pingshanzai 6.56% 27.63 11.73 39.36 
Oushuyuan 17.10% 72.02 35.30 107.31 

Jiaochangwei Beach , 
Pengcheng Village and 
Dongshan Temple 

Wuchong 1.32% 6.58 19.28 25.86 
Dongcun 2.78% 13.85 49.44 63.29 
Tianxin 0.87% 4.33 33.86 38.20 
Sihe 0.12% 0.60 0 0.60 

 
Table 3-4 Rank of 43 villages according to NC 
Rank Villages NC Rank Villages NC  Rank Villages NC 
1 Jiaochangwei 216.43 16 Xinwu 65.89 31 Xiahenggang 40.21 
2 Yangmeikeng 190.19 17 Tuyang 63.97 32 Pingshanzai 39.36 
3 Hesou 180.84 18 Xinwei 63.75 33 Tianxin 38.20 
4 Pengcheng 168.14 19 Dongcun 63.29 34 Dawei 36.16 
5 Hebei 133.64 20 Yashan 59.78 35 Dawangqian 30.60 
6 Xigong 132.87 21 Xiantouling  59.33 36 Shangwei 27.41 

7 Dongshan 129.40 22 Lizhishan 57.80 37 Shuitousha 26.53 

8 Guanhu 120.05 23 Getian 57.80 38 Wuchong 25.86 
9 Oushuyuan 107.32 24 Dadui 55.29 39 Dianzai 22.43 

10 Xiyong 101.42 25 Shanghengg
ang 54.33 40 Wangmuwei 18.71 

11 Shapu 91.13 26 Dalingxia 53.98 41 Shuibei 16.12 
12 Xishagang 78.90 27 Nanshe 49.72 42 Bantianyun 10.79 
13 Dongshagang 77.87 28 Gaoling 47.90 43 Sihe 0.60 
14 Shayuchong 72.34 29 Egong 44.76    

15 Xiyangwei 66.81 30 Bizhou 40.35    
 

3.6.3 The visualization of nodal competitiveness  
The relative NC of 74 tourism nodes in Dapeng Peninsula has been measured quantitatively 

and presented in a visualized manner. As is shown in Figure 3-8, the areas of nodes have 
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positive linear correlation with their corresponding values of NC, based on NetMiner 

platform. 

 

 
Figure 3-8 Visualization of NC of Dapeng Peninsula 

 

3.7 Summary 

This chapter has made a comprehensive interpretation on the definition of NC according to 

in-depth literature review. On this basis, it can be seen that the NCs of both scenic villages 

and scenic spots are elaborated from the tourist demand side, especially the ability to 

attracting visitors and catering to tourist preference. Furthermore, the model of measuring 

and amending NCs of both scenic villages and scenic spots is built mainly based on social 

media data analysis and questionnaire survey. The model consists of two formulas, and the 

applicable destinations of each formula are explored. The model is verified by applying it 

in the empirical study of Dapeng Peninsula.   
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4. Validity Analysis and Factors Influencing Nodal Competitiveness of 

Scenic Villages 

4.1 Introduction  

This chapter tries to verify the model of measuring NC with the method of validity analysis, 

and illustrates the factors influencing NC of scenic villages, revealing the potential reasons 

for the different results of NC.  Firstly, the model is verified by grading scenic spots and 

scenic villages according to their NCs with a reliable A-rating system and organizing 

employees from the government of Dapeng District to judge the reliability. This analysis 

not only convinces us the reliability of the model, but also helps to distinguish the 

hierarchical structure of both scenic spots and scenic villages located in the same scenic 

district.  

 

Second, factors that exert an influence on NC of scenic villages are explored. Different 

values of NC measured by the model cannot explain the potential reasons why scenic 

villages demonstrate different levels of competitive advantages. Through introducing 

questionnaire survey (see Appendix 1), this chapter explores the factors influencing NC of 

scenic villages from the dimensions of situational conditions, tourism resources, sustainable 

development and tourism management. Sub-dimensions and detailed factors of NC are 

proposed related to the above four dimensions.  

 

To sum up, this chapter furthers the procedure of measuring NC through analyzing and 

explaining its rating mechanism based on the content of Chapter 3 (see Figure 4-1).  

 

  
Figure 4-1 Contribution of this chapter to the procedure of measuring NC 
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4.2 Methodology 

4.2.1 Methods of Validity analysis 
In order to verify the reliability of the result measured by the model, NCs of the 34 scenic 

spots in Dapeng Peninsula was double-checked by 30 employees from the government of 

Dapeng District. The selected respondents must satisfy the following two conditions to 

ensure that they have a comprehensive understanding of the tourism development and they 

have rich experience of participating in the tourism management of Dapeng Peninsula. First, 

they are all direct and indirect decision makers of local tourism development. Second, they 

have kept themselves on the job in tourism management for more than seven years, because 

the NCs are the accumulated result from the year 2010 to 2016. The background and 

positions of the 30 government employees are listed in Table 4-1. 

 
Table 4-1 The background and positions of the 30 government employees 

Name of  Organizations Positions Number  
Dapeng District Government  Senior civil servants who manage the overall 

tourism development of Dapeng Peninsula 
5 

Sub-district Office of Kuichong Town Senior civil servants who manage the tourism 
development of Kuichong Town 

5 

Sub-district Office of Dapeng Town Senior civil servants who manage the tourism 
development of Dapeng Town 

10 

Sub-district Office of Nan’ao Town Senior civil servants who manage the tourism 
development of Nan’ao Town 

10 

 

4.2.2 Methods of exploring factors 
The methods applied in this chapter are mainly inspired by literature review and enabled 

through inputs from the questionnaire survey. Literature proposes dimensions and sub-

dimensions of factors from the perspective of tourists, on which basis a questionnaire survey 

is applied to find out the detailed factors influencing NC of scenic villages. The 

questionnaire is designed particularly for Dapeng Peninsula. The same questionnaire is used 

throughout the study and each chapter draws on a different part of the questionnaire. Since 

how questionnaire is designed, distributed and collected has been discussed in the previous 

chapter, this chapter skips redundant description. This chapter consults the eighth question 

of the questionnaire. In this particular question, interviewed tourists were asked to tick one 

or more factors that affect their decisions of selecting certain scenic villages as their tourism 

destinations.  
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The presumed factors in this question were selected through literature review and semi-

structure interviews with 20 tourists who had visited Dapeng Peninsula. These interviewees 

were selected randomly from the 6819 tourists who had visited Dapeng Peninsula. Five 

graduate students were hired as the interviewers. They invited tourists to discuss on their 

main considerations of selecting scenic villages from the presumed dimensions via the 

chatting session of Sina Weibo, after which the interview record was documented to filter 

the detailed factors on the questionnaire. During distribution of the questionnaire, to ensure 

the completeness, respondents were required to write down the factors that are not 

anticipated in the first place so that not only all the detailed factors could be explored, but 

also the weight of each factor could be identified.  

 

4.3 Validity analysis on nodal competitiveness 

Validity analysis is conducted to set an A-rating system for both scenic spots and scenic 

villages. Through ranking the NCs, scenic spots and scenic villages can be classified into 

different levels, which reflect their role and position in the scenic district. 

 

4.3.1 Validity analysis on nodal competitiveness of scenic spots  
34 scenic spots in Dapeng Peninsula are classified into five categories with an evident 

hierarchical structure according to result of NCs (see Table 4-2). In detail, only a few scenic 

spots have dominant and absolute advantages in competing for tourist market shares. In 

contrast, the competitiveness is not sufficient for the majority of scenic spots. Among them, 

three scenic spots famous for inherited coastal natural resources are set as 5A tourism 

destinations due to higher NCs, namely, Yangmeikeng Valley, Xichong Beach and 

Jiaochangwei Beach. Pengcheng Village and Qiniangshan National Geographic Park are 

rated as 4A destinations. 3A scenic spots consist of five beaches and one Buddhist temple.  

The A-rating result reveals that the core tourism attractions in Dapeng Peninsula are 

inherited coastal natural resource. In the survey, the result of A-ratings of 34 scenic spots 

based on NCs was presented to the 30 respondents. They were asked to judge if the five 

grades of the 34 scenic spots conform to reality according to their experience. Their 

decisions were made based on the actual number of tourist receipts, tourist complaints, and 

brand name awareness linked to different scenic spots. The above three standards 

correspond to the three attributes in the model, namely present tourist market shares, tourist 

sentiment orientation, and potential tourist awareness. After a one-hour discussion on the 
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A-ratings result, 27 respondents agreed that the A-ratings are reasonable and can reflect the 

actual degree of competitive advantages of scenic spots. The level of matching in 

comparison to the result of our measuring model is 90%, and thus our model of measuring 

NCs of scenic spots is verified as valid. 

 
Table 4-2 A-ratings of the 34 scenic spots in Dapeng Peninsula 

Rating 
classification Scenic Spots Nodal 

Competitiveness  Number 

A 

Qiqi Family Paradise�Riding Club�Longyan 
Temple�Lover Island�Shuitousha Beach�
Judiaosha Beach�Wangmuwei Village�Shuibei 
Village�Dayangwan Nuclear Plant, Langqi Yacht 
club, Nan’ao Pier 

�0�50� 11 

AA 

Moon Beach, Qixing Yacht Club, Former Site of 
Dongjiang Troops, Dapeng Yacht Club, Baguang 
Scenic Spot, Shayuchong Beach, Guanyin 
Mountain, Longyan Temple, Tuyang Beach, 
Xiantouling Prehistoric Habitation, Paiya Mountain, 
Luzui Villa 

�50�100� 12 

AAA 
Jinshawan Beach, Dongchong Beach, Guanhu 
Beach, Rose Beach, Dongshan Temple, Xiyong 
Beach 

�100�150� 6 

AAAA Pengcheng Village, Qiniangshan National 
Geographic Park �150�200� 2 

AAAAA Yangmeikeng Valley, Xichong Beach, Jiaochangwei 
Beach �200�+�� 3 

 

4.3.2 Validity analysis on nodal competitiveness of scenic villages 
43 scenic villages in Dapeng Peninsula are classified into five ratings with obvious 

hierarchical structure based on NCs measured by the model (see Table 4-3). 33 scenic 

villages with weak NC valued below 100 are grouped into the A-rating and 2A-rating. In 

contrast, only 10 scenic villages present significant dominance and absolute advantages in 

competing for tourists. Among them, Jiaochangwei Village is identified as the only one 

destination with 5A-rating. Also, the primacy degree of Jiaochangwei Village is very high, 

because this village is the prime service hub that shares the tourist market with Jiaochangwei 

Beach. Yangmeikeng, Hesou, Pengcheng are rated as 4A-rating scenic villages. 3A-rating 

scenic villages include Hebei, Xigong, Dongshan, Guanhu, Oushuyuan and Xiyong.  The 

A-rating result reveals that high-level scenic villages are always attached to scenic spots 

with high NCs, because villages attached themselves to scenic spots to attract visitors and 

the cooperation linkages between them play a decisive role in setting NCs of scenic villages.  
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Table 4-3 A-ratings of the 43 scenic Villages in Dapeng Peninsula 
A-ratings Scenic Villages Nodal 

Competitiveness  
Number 

A Nanshe, Gaoling, Egong, Bizhou, Xiahenggang, 
Pingshanzai, Tianxin, Dawei, Dawangqian, Shangwei, 
Shuitousha, Wuchong, Dianzai, Wangmuwei, Shuibei, 
Bantianyun, Sihe 

�0�50� 17 

AA Shapu, Xishagang, Dongshagang, Shayuchong, 
Xiyangwei, Xinwu, Tuyang, Xinwei, Dongcun, 
Yashan, Xiantouling, Lizhishan, Getian, Dadui, 
Shanghenggang, Dalingxia 

�50�100� 16 

AAA Hebei, Xigong, Dongshan, Guanhu, Oushuyuan, 
Xiyong 

�100�150� 6 

AAAA Yangmeikeng, Hesou, Pengcheng �150�200� 3 

AAAAA Jiaochangwei �200�+�� 1 

 

In order to verify the reliability of the result measured by the model, the NCs of the 43 

scenic spots in Dapeng Peninsula was also double-checked by the 30 employees from the 

government of Dapeng District. They were asked to judge if the five grades of the 43 scenic 

spots conform to reality according to their long-term experience. Their decisions were made 

mainly based on the actual number of tourist receipts of both scenic villages and dependent 

scenic spots. After another one-hour discussion on the A-ratings result of scenic villages, 

28 respondents agreed that the A-ratings are reasonable and can reflect the actual situation 

of scenic villages. The level of matching in comparison to the result of our measuring model 

is about 93%, and thus our model of measuring NC of scenic villages is verified as valid.  

 

4.4 Factors Influencing Nodal Competitiveness of Scenic Villages  

4.4.1 Dimensions of factors 
Evaluation of tourism competiveness has been a heated topic for decades. The following 

four dimensions of competiveness of tourism destinations can be concluded from pertinent 

literature, which include situational conditions, tourism resources, sustainable development 

and tourism management. As specific tourism destinations, the NC of scenic villages can 

also be explained from the aforementioned four dimensions.  

 

� C-R Conceptual Model of Destination Competitiveness 

Crouch and Ritchie proposed a Conceptual Model of Destination Competitiveness 

(hereafter C-R Model) in 1999 (see Figure 4-2), which is widely acknowledged as one of 

the most important models of explaining the mechanism of destination competitiveness. In 
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C-R Model, destination competiveness is evaluated from six dimensions, namely global 

macro environment, competitive micro environment, supporting factors and resources, core 

resources and attractors, destination management and qualifying determinants (Crouch & 

Ritchie, 1999). This model takes into comprehensive considerations of tourism industry 

prosperity. 

 

 
Figure 4-2 Content of C-R model 
Source: Crouch and Ritchie (1999) 

 

Global micro environment mainly refers to the natural, economic and political context 

worldwide. For example, cultural diversity may increase destination competitiveness in the 

nowadays homogeneous world. Political dictatorship may decrease the competitive 

advantages. Macro environment constitutes the most salient factors that shape the 

competition arena, such as tourist market, surrounding competitors and tourism agencies. 

The above two dimensions both highlight the influence of situational conditions. 

Acting as the key factors of destination attraction, core resources and attractions are the 

fundamental driving forces when visitors select a destination. Core resources mainly consist 

of the attractions developed from natural landscape, culture and history, market linkages, 

activities and events. Supporting factors and resources lay a solid basis for a functional 
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destination by providing general infrastructure and facilitating services. Both core resources 

and supporting factors emphasize the importance of tourism resources. 

 

The components of destination management include resource stewardship, marketing 

strategies, information acquisition, service improvement and smart organizations. 

Qualifying determinants are used to define the potential and limitations of a destination by 

filtering the influence of factors in other dimensions, so they are closely related to the issues 

of sustainable development.  

  
� D-K Conceptual Model of Destination Competitiveness 

In 2003, Dwyer and Kim eliminated the determinants linked to economic prosperity in C-R 

Model and proposed another Conceptual Model of Destination Competitiveness (hereafter 

D-K Model) (Dwyer & Kim, 2003). In D-K Model (see Figure 4-3), destination 

competiveness is explained by the following six dimensions, namely, inherited resources, 

created resources, supporting systems, situational conditions, destination management and 

demand conditions. Among them, inherited resources, created resources and supporting 

systems belong to tourism resources. Therefore, D-K Model explains destination 

competiveness from the four dimensions of tourism resources, situational conditions, 

destination management and demand conditions. 

 

 
Figure 4-3 Content of D-K model 

Source: Dwyer and Kim (2003) 
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For Dwyer and Kim (2003), tourism resources can be classified into three categories, 

including inherited, created and supporting tourism resources. Inherited resources refer to 

both natural landscape and cultural heritages that formed over a long period of time. Created 

resources are artificial attractions built by human beings, mainly referring to tourism 

projects and activities. Supporting systems are infrastructures and service facilities that 

support the travelling demand of tourists, such as hotels, restaurants and shopping centers. 

These resources encompass the various characteristics of a destination that make it attractive 

to visitors.  

 

Situational conditions mainly refer to a destination’s geographical location, micro and 

macro environment, external traffic accessibility. Tourism destination’s performance 

depends on its overall niche and surrounding environment where it is located. Geographical 

location, transportation networks and surrounding competitors and partners can moderate, 

modify or even mitigate the destination competitiveness.  

 

Destination management covers factors that increase the attractiveness of core tourism 

resources, and improve the service quality of the supporting systems (Crouch & Ritchie, 

1999). Compared with C-R Model, D-K Model highlights the significance of tourists’ 

demand, especially the tourists’ awareness, perception and preference toward different 

destinations.  

 

� Other relevant research result 

Beside C-R Model and D-K Model, scholars attempt to evaluate destination competiveness 

according to their scales and tourism themes. Custódio Santos, Ferreira and Costa (2014) 

argue for evaluation of destination competiveness according to their development stages. 

For example, he evaluates a full-blown destination competiveness by introducing the 

attributes of service facilities, impact on the environment, smart management and 

maintenance of economic vitality. Drawing on the case of snow-themed tourism 

destinations in Heilongjiang Province of China, Zhang and Zhang (2011) contend that such 

indicators as scale of destination, quality and uniqueness of tourism resources, spatial 

location of tourist market, number and service quality of tourism companies, cooperation 

between tourism companies, quality and maintenance of tourism facilities, and traffic 

accessibility. Wang and Chen (2011) believe that destination competiveness is composed 

of performance advantages (tourism output and incomes), potential advantages (tourism 
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resources and talent reserves) and supporting system advantages (social basis and 

environment carrying capacity). Enright and Newton (2004) measure destination 

competiveness by introducing factors related to business-operation, in addition to those 

related to tourism resources.  
 

Based on the above research, we conclude four dimensions to explain destination 

competitiveness, including tourism resources, situational conditions, destination 

management and sustainable development (see Figure 4-4). The above four dimensions 

cover all the aspects of destination competitiveness and form the framework to analyze 

factors of NC. 

 

 
 Figure 4-4 Four dimensions of destination competitiveness 

 

The framework is an optimization of D-K Model (Dwyer & Kim, 2003). Several 

modifications are made to make model more suitable in the context of this study. Firstly, 

the determinants pertinent to tourists’ demand are eliminated, because demand conditions 

are the tourist market feedbacks which are the result of other dimensions. Secondly, impact 

on sustainable development are highlighted in the process of evaluating NC (Verbole, Haan, 

Kasimis & Redclift, 1997), especially impact of tourism development on social, 

environmental and land use sustainability. Thirdly, inherited, created and supporting 

tourism resources are merged into the dimension of tourism resources. Fourthly, situational 

conditions and destination management still count as main dimensions. As for this study, 

we do not put an emphasis on the impact of tourism management, which is less relevant 

with urban and rural planning. 
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4.4.2 Detailed factors in the dimension of tourism resources  
Tourism resources play an important role in NC of scenic villages. In terms of tourism 

supporting resources, scenic villages increase their competitiveness by providing general 

infrastructure and service facilities, such as accommodation service, telecommunication, 

and financial institutions. Scenic villages are equipped with various facilities for mainly its 

villagers at the beginning. On the other hand, the majority of scenic spots are not allowed 

to construct new tourism supporting facilities due to severe land use constraint. This 

situation helps nearby scenic villages absorb tourism functions that cannot be provided by 

scenic spots. Besides, the rural landscape of scenic villages has a great influence on the 

image of nearby scenic spots. In short, infrastructure and service facilities, the scale of land 

reserve, landscape of scenic villages are the detailed factors influencing the quality of 

tourism supporting resources.  

 

Natural and cultural resources are the detailed factors that impact on the competitiveness of 

inherited resources. For instance, the history of Pengcheng Village can be dated back to 

Ming Dynasty when it was built as a military fort to resist invasions from enemies. 

Nowadays, this village is known for its military culture which attracts large number of 

visitors. Besides, created recreation facilities, tourism events and activities are the detailed 

factors of created resources. A growing number of scenic villages begin to plot their own 

tourist attractors. For example, Jiaochangwei Village, a traditional Hakka village originally 

living on fishing, started to conduct tourism renewal since the year of 2000 through 

providing featured accommodation to tourists visiting Jiaochangwei Beach. Jiaochangwei 

has gradually developed its own selling points with its rural settlements, folk culture and 

rurality (Lang, Chen & Li, 2016). Nowadays, Jiaochangwei Village attracts a large number 

of tourists and enhances its competitive advantages. Table 4-4 summarizes the sub-

dimensions and detailed factors in the dimension of tourism resources.  

 
Table 4-4 Sub-dimensions and detailed factors in the dimension of tourism resources 

Dimension Sub-dimension Detailed factors 

Tourism 
resources 

Inherited resources Inherited natural resources, Inherited cultural 
resources  

Created resources Created recreation facilities, Created tourism events 
and activities  

Supporting resources Infrastructure, Service facilities, Scale of land 
reserve, Landscape  
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4.4.3 Detailed factors of situational conditions 
Situational conditions impose a decisive influence on NC of scenic villages. Especially, the 

externality of scenic spots is the driving forces of tourism development in scenic villages 

(Shi, 2014). For scenic villages, situational conditions are mainly determined by their 

geographical location, transportation accessibility and surrounding environment.  

 

Specifically speaking, transportation accessibility is affected by density of road network, 

hierarchy of roads and number of public transit stops near scenic villages. Geographical 

location is mainly measured with the spatial distance between scenic villages and scenic 

spots, or the spatial distance between scenic villages and origins of tourists. Surrounding 

environment is mainly determined by such factors as the number and competitive 

advantages of nearby scenic spots, function complementarity of scenic villages to scenic 

spots, and the number of villages that are dependent on the same scenic spot. Because NC 

of scenic village is mainly achieved by the externality of scenic spots that they are 

subordinate to, villages need to be correlated to the scenic spots by promoting spatial 

proximity transportation accessibility and function complementarity, which can collectively 

make up a specialized tourism micro-clusters (Michael, 2003). Besides, villages coopetite 

for limited tourist market brought by the same scenic spots. The more villages rely on the 

same scenic spots, the less likely a certain village among these villages would develop into 

a tourist destination. Similar from the last section, Table 4-5 summarizes the sub-

dimensions and detailed factors in the dimension of situational conditions.  
 
Table 4-5 Sub-dimensions and detailed factors in the dimension of situational conditions 

Dimension Sub-dimension Detailed factors 

Situational 
conditions 

Geographical location The spatial distance between scenic villages and scenic 
spots, The spatial distance between scenic villages and 
origins of tourists 

Transportation 
accessibility 

Road network density near scenic villages, Road grades 
near scenic villages, Transportation stations near scenic 
villages 

Surrounding 
environment 

Number of scenic spots nearby, Competitive advantages 
of scenic spots that villages rely on, Function 
complementarity of scenic villages to scenic spots, 
Number of villages relying on the same scenic spot  

 

4.4.4 Detailed factors of sustainable development  
The NC of scenic villages should consider the impact on sustainable development in 

addition to tourist market shares. Merely pursuing market shares of tourists, and ignoring 
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the impact on ecological environment, social network and land use, do not help achieve 

sustainability in scenic villages (Wang, Song & Yu, 2014). For villages located within 

ecologically sensitive areas, measures need to be taken to control the number and behavior 

of tourists, types of tourism service and spatial expansion in order to ensure that all tourism 

activities are within the limit of ecological capacity. Also, environmental wellbeing of 

scenic villages also contributes to their competitive advantages, because highly polluted 

villages tend to drain their attractiveness among visitors.  

 

Tourism development in scenic villages should also guarantee living quality of local 

residents in various aspects including education, hygiene, transportation and medical 

treatment. Strategies must be made to decrease adverse impact of tourism development on 

original social network. In such as manner, living and production qualities of villagers are 

regarded as the factors of sustainable competitiveness.  

 

Besides, land use should be controlled strictly in order to set aside sufficient space for future 

development and avoid encroaching the space of scenic spots. In the long run, low impact 

development can ensure the sustainable tourism competitiveness of scenic villages. Table 

4-6 summarizes the sub-dimensions and detailed factors in the dimension of sustainable 

development.  

 
Table 4-6 Sub-dimensions and detailed factors in the dimension of sustainable development 

Dimension Sub-dimension Detailed factors 

Sustainable 
development 

Ecological security Ecological capacity and security, Environmental 
health 

Social stability Villagers’ living quality�villagers’ production 
quality 

Sustainable land use Spatial expansion of scenic villages toward 
scenic spots, Spatial expansion of scenic spots 
toward scenic villages 

 

4.4.5 Dimensions of tourism management 
The influence of destination management on NC of scenic villages is evident as well, 

including marketing, organization and development strategies. To put specifically, the 

population of employees, and the number and service quality of tourism organizations have 

a significant influence on the efficiency of tourism organization. Marketing refers to 

consumption levels, pricing, promotion, and investment (Huang, 2012). For example, 

although Shuitousha Village is the sole rural settlement located next to Shuitousha Beach, 
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its NC is incommensurately weak because this village charges entrance fee for the beach 

while other villages do not. Development strategies are determined by making bonus 

policies and plans for future development. Table 4-7 summarizes the sub-dimensions and 

detailed factors in the dimension of tourism management.  

 
Table 4-7 Sub-dimensions and detailed factors in the dimension of tourism management 

Dimension Sub-dimension Detailed factors 

Tourism 
management 

Marketing Consumption levels, Investment and pricing, 
Promoting 

Organization Population of tourism employees, Service quality 
of tourism organizations  

Development strategies Bonus policies, Number and level of plans for 
future development 

 

4.4.6 Integration of factors 
An integration of the aforementioned four dimensions generates the below factor system of 

NC of scenic villages, as is shown in Table 4-8.  

 
Table 4-8 Factor system of NC of scenic villages 

Dimension (4) Sub-dimension (12) Detailed factors (28) 

A1 Tourism 
resources 

B11 Inherited resources C111 Inherited natural resources of scenic villages  
C112 Inherited cultural resources of scenic villages 

B12 Created resources C121 Created recreation projects of scenic villages 
C122 Created tourism events and activities of scenic villages 

 B13 Supporting resources C131 Infrastructure of scenic villages 
C132 Service facilities of scenic villages 
C133 Scale of land reserve of scenic villages 
C134 Landscape of scenic villages 

A2 Situational 
conditions 

B21 Geographical 
location  

C211 Spatial distance between scenic villages and scenic 
spots 
C212 Spatial distance between scenic villages and origins of 
tourists 

B22 Transportation 
accessibility 
 

C221 Road network density near scenic villages 
C222 Road grades near scenic villages 
C223 Transportation stations near scenic villages  

B23 Surrounding 
environment 

C231 Number of scenic spots nearby  
C232 Competitive advantages of scenic spots that villages 
rely on 
C233 Function complementarity of scenic villages to the 
scenic spot  
C234 Number of villages relying on the same scenic spot 

A3 Sustainable 
development 

B31 Ecological security C311 Ecological capacity and security of scenic villages 
C312 Environmental health of scenic villages 

B32 Social stability C321 Villagers’ living quality 
C322 villagers’ production quality 
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Table 4-8 (continued) 

Dimension (4) Sub-dimension (12) Detailed factors (28) 

A3 Sustainable 
development 

B33 Sustainable land use C331 Spatial expansion of scenic villages toward scenic 
spots 
C332 Spatial expansion of scenic spots toward scenic 
villages 

A4 Tourism 
management 

B41 Marketing C411 Consumption levels 
C412 Investment and Pricing  
C412 Promoting 

B42 Organization C421 Population of tourism employees  
C422 Service quality of tourism organizations  

B43 Development 
strategies 

C431 Bonus policies 
C432 Number and level of plans for future development 

 

Practically speaking, the weights of different factors on NC of scenic villages are not 

necessarily the same. For that purpose, a questionnaire survey (see Appendix 1) was 

conducted. In the questionnaire, the detailed factors were set as the options of the multiple-

choice question. Tourists were requested to tick the consideration factors for selecting 

certain villages as their destinations. The number of ticks linked to every factor can reflect 

their impact on NC of scenic villages. Figure 4-5 demonstrates the result of this 

investigation.  

 

Roughly 84% of the respondents believe that competitive advantages of scenic spots that 

villages rely on is the most important factors of NC of scenic villages. This finding reveals 

that tourism development of scenic villages heavily depends on scenic spots. About 82% of 

the respondents select the factor of transit stops near scenic villages.  

 

Besides, another 8 factors were chosen by more than 50% respondents. “Service facilities 

of scenic villages” is selected by 53% respondents in the dimension of tourism resource. 5 

factors in the dimension of situational condition are selected by more than half respondents. 

“Spatial distance from scenic spots” and “hierarchy of nearby road” take up 51%. “Number 

of nearby scenic spots” and “spatial distance from origins of tourists” account for about 

57%. “Number of villages dependent on the same scenic spot” was selected by 68% 

respondents. Over 69% respondents value “environment wellbeing of scenic villages” in 

the dimension of sustainable development. ‘Promotion’ takes up 52% in the dimension of 

tourism management.  
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Figure 4-5 Weights of different factors on NC of scenic villages 
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The above findings reveal that NC of scenic villages depends heavily on their situational 

conditions, including their geographical location, transportation accessibility and 

surrounding environment.  In other words, majority of scenic villages are subordinate to 

nearby scenic spots to attract visitors by positioning themselves in the suitable position. 

 

4.5 Summary 

In order to further the study on measuring NC of scenic villages, this chapter tries to verify 

the model of measuring NC with the method of validity analysis, and illustrates the factors 

influencing NC of scenic villages, revealing the potential reasons for the different results of 

NC from the four dimensions of situational conditions, tourism resources, sustainable 

development and tourism management through introducing questionnaire survey. Sub-

dimensions and detailed factors of NC are proposed related to the above four dimensions. 

Through applying questionnaire survey, the weight of every detailed factor is calculated.  
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5. A Model to Measure Cooperation Linkages in Tourism Coopetition 

Networks 

5.1 Introduction  

This chapter tries to build a model of measuring CLs, which are the structural units of a CN. 

Besides of NC, CN made of CLs is defined as the other structural elements of a TCN. CLs 

are used to describe and measure the strength of cooperation interaction between scenic 

spots and scenic villages located in the same scenic district from the aspect of tourists’ 

demand.  

 

In this chapter, CLs are measured with new research methods that combine social media 

data analysis, questionnaire survey and social network analysis, by introducing the attribute 

of tourist travelling routes. The methodology is proof-verified by the empirical case study 

of Dapeng Peninsula. Through analyzing the same data source mined and cleaned in the 

third chapter, CLs between scenic spots and scenic villages that closely located in Dapeng 

Peninsula is measured quantitatively. 

 

In brief, the main content of this chapter contains five aspects, which is organized according 

to the procedure of measuring CLs (see Figure 5-1).  

 

 
Figure 5-1 Procedure of developing a model to measure CLs 

 

First, the connotation of CL is explored, consisting of cooperation stakeholders, and the 

essence and expression of cooperation. Second, we retrospect the process of data acquisition 

that was initially adopted in measuring NC, because the original data source of measuring 

CLs and NC is the same. Third, the methods of data analysis to measure CLs are elaborated. 
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On the basis, we explain the differences in data analysis process between measuring CLs 

and NC.  Fourth, the model of measuring CLs is constructed. Fifth, the measurement result 

of CLs is revealed by applying the above model.  

 

5.2 Connotation of cooperation linkages 

5.2.1 Stakeholders of cooperation linkages 
CLs rise between at least two stakeholders, describing their interdependent interaction and 

multi-win partnership. It is significant to clarify the participants who are involved in 

cooperation before measuring the strength of CLs (Zhang, 2006). So far, cooperation 

between different entities has been mainly carried out from the following three perspectives. 

Firstly, multi-national cooperation highlights the cross-boundary collaboration between 

different countries in large scale. Multi-national cooperation is mainly influenced by such 

attributes as international political environmental, climate change and regional security 

(Wong, Mistilis & Dwyer, 2010). Secondly, interorganizational cooperation between 

different level of agencies is mainly determined by factors linked to tourism and hospitality 

management (Selin, Uysal & Fesenmaier, 1993). Thirdly, cooperation between a group of 

destinations closely located is influenced by traffic accessibility, resource sharing and 

geographic proximity (Prokkola, Hall & Saarinen, 2008; Wu, 2008; Cevat, Dallen, Timothy 

& Dan, 2005). In this study, we focus on the cooperation between scenic spots and scenic 

villages located in the same scenic district.  
 
In tourism industry, cooperation usually rises between different destinations belonging to 

the same scenic district. For example, cooperation exists between the 43 scenic villages and 

34 scenic spots in Dapeng Peninsula. Cooperation between different scenic spots provides 

tourists with diverse tourism images and travelling experience, which enhances the overall 

attractions of scenic district. Cooperation between scenic villages can help realize the 

reasonable allocation of various facilities and infrastructures among different villages in 

order to avoid resource replication. Cooperation between scenic villages and scenic spots 

rises in the process of sharing tourist market, complementing functions and constructing 

public space together. Majority of scenic villages live on cooperation with scenic spots they 

depend on, because they must take advantage of the externality of scenic spots to attract 

tourists (Sun, Chan & Ma, 2016). To sum up, there are three types of cooperation classified 
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by different stakeholders in this study, respectively cooperation between scenic spots, 

cooperation between scenic villages, and cooperation between scenic villages and scenic 

spots.  
 

5.2.2 Essence of cooperation linkages 
Cooperation rises intentionally and unintentionally between specific stakeholders. 

According to Wood and Gray (1991), cooperation happens under the background of 

regional tourism development, while all tourism destinations in the region abide by the same 

rules, co-determination and organizational structures. On this precondition, cooperation 

contributes to regional tourism brand building by improving its overall competitiveness. 

The complexity of cooperation lies in the balance between self-interest of individual 

participant and the collective interests of all involved in the collaborative alliance (Wood & 

Gray, 1991).  

 

Many scholars define cooperation from the perspective of tourism resources. Prokkola, Hall 

and Saarinen (2008) believe that cooperation can complement the shortages of tourism 

resources in a certain destination, and enrich the overall travelling experience of tourists to 

meet diverse market demands. Wu (2008) argues that cooperation occurs between different 

tourism destinations due to accessibility, resource endowments, resource heterogeneity and 

the extent of regional integration. By sharing tourism resources, different destinations can 

supplement their own shortages and achieve competitive advantages (Cevat  et al., 2005).  

 

Besides, tourism cooperation is also defined from the angle of system theory. A system is 

an entity with interrelated and interdependent parts, and change in one part of the system 

affects other parts and the stability of the whole system (Bertalanffy, 1968). A scenic district 

is regarded as a system, and interrelated and interdependent scenic spots and scenic villages 

located in the scenic district act as the component parts. Through cooperating with each 

other, scenic villages and scenic spots can maintain the overall organization structure of the 

scenic district. The main measures taken to enhance cooperation refer to building barrier-

free concept, making integrated tourism-oriented land use planning, sharing tourist market, 

promoting bundle sales and circulating capital. 
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5.2.3 Description of cooperation linkages 
CLs can be described by tourist flows, because tourist demand is the fundamental driving 

force of tourism cooperation. According to Smith (2014), the way of defining and describing 

tourism are always from either demand side or supply side. He proposes the agreement that 

visitors from the demand side acts as the basic concept for the whole system of tourism 

statistics. Therefore, tourist flows can directly reflect CLs between two destinations, 

because tourist migration leads to frequent capital exchange and space interaction between 

these destinations. In other words, the purpose of cooperating with other destinations is to 

attract visitors as many as possible and enriching the travelling routes of tourists.  

 

Travelling routes, the space-time trajectories combining a set of destinations, are defined as 

the assemble of tourist flows (Teye, 1988). Travelling routes are produced from the process 

when tourists select out several destinations and visit them in a certain chronological 

sequence, so the destinations included in one travelling route must cooperate mutually to 

maintain the supply chain of tourist service (Holma, Bask and Kauppi, 2015). Several 

scholars have described CLs through introducing the attribute of tourist travelling routes. 

For example, Shih (2006) measures CLs between several places of interest by recording the 

directional self-driving routes of tourists. The total times that two destinations are involved 

in one tourist travelling routes can reflect the CLs between them. Through questionnaire 

survey, Huang (2010) collects 1027 tourist travelling routes to measure CLs between 

individual scenic spots located in the Summer Palace, Beijing. Based on the survey result, 

she suggests that extra pavements should be built to promote the cooperation between low-

attraction spots and high-attraction spots. To conclude, tourist travelling routes provide an 

effective way to measure CLs from the actual situation of tourist flows.  Nowadays, the 

popularity of e-tourism makes it possible to record tourist travelling routes on the platform 

of social networking websites from the Internet.  

 

5.3 Basic data collection and processing  

The data source of measuring CLs is the same as that of measuring NC, which ensures the 

feasibility of integrating CLs and NC into a TCN, because the same database guarantees the 

data comparability. Because the data collection is elaborated in detail in the third chapter 

where NC was measured, we only brief review the data processing process and highlight 

the different data usage in measuring CLs in this chapter. 
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5.3.1 Social media data 
The social media data used to measure CLs are still the 6819 Weibos linking to Dapeng 

Peninsula, which are mined from Sina Website and cleaned with the methods of recognizing 

the targeted destinations and identifying tourist behaviors. The procedure of data mining 

and cleaning are completely consistent with that of measuring NC. Every Weibo consists of 

such important information of users’ identity, text content, release time and location, the 

number of forwarders, likes and comments. In order to measure CLs between scenic villages 

and scenic spots, we should extract tourist travelling routes from the 6819 Weibos.  

 

5.3.2 Questionnaire survey 
Questionnaire survey is introduced to make up for the limitations of social media data from 

Sina Weibo. Because visitors are accustomed to use the name of well-known scenic spots 

to replace the name of scenic villages nearby when they post Weibos to memorize their 

travelling routes in the scenic district. As a result, the travelling routes extracted from social 

media data are not complete, which neglects the role of some scenic villages. As a matter 

of fact, scenic villages attached to scenic spots usually act as supply depots where visitors 

can get such tourism services as accommodation, catering, parking and purchasing 

necessities during their trips, so scenic villages become the inevitable destinations when 

tourists visit the scenic spots nearby. For instance, it is a popular hiking trail from 

Dongchong Beach to Xichong Beach. During this trip, tourists must stop by several scenic 

villages nearby, such as Hesou, Xigong and Dawei, where tourists do shopping for hiking 

equipment and must-have items.  

 

Through questionnaire survey, we can get the proportion of travelers visiting one given 

scenic village in the total tourist population visiting scenic spot that village attached to. This 

proportion, reflecting the possibility that one scenic village and its scenic spot   are 

organized in one travelling route, is the indispensable index to measure CLs between the 

given scenic village and the scenic spot. What’s more, we can also get the proportion of 

travelers simultaneously visiting two different scenic villages in the total tourist population 

visiting the scenic spot that two villages depend on. This proportion, reflecting the 

possibility that two scenic villages attached to the same scenic spot are organized in one 

travelling route, is the indispensable index to measure CLs between two scenic villages. 
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The questionnaire designed to explore CLs is the same with the one of measuring NC in the 

third chapter (see Appendix 1), so is the process of distributing and returning questionnaires. 

The questionnaire consists of three parts: personal information of targeted tourists, profile 

of visited scenic spots and scenic villages, and main factors that tourists consider when they 

make their selections. The survey results produced in the first and second parts are suitable 

for measuring both CLs and NC.  The third part includes two questions, namely the eighth 

and ninth question. Only the ninth question is designed to investigate the factors that 

influence the strength of CLs. In detail, the ninth question asks tourists to tick one or more 

factors that affect their decisions of organizing scenic villages into travelling routes.  

 

5.4 Methods of analyzing data 

It is convinced that CLs can be measured by tourist travelling routes, so the purpose of data 

analysis is to extract tourist travelling routes from the prepared data source. As a result, 

1021 travelling routes were extracted from the well-prepared 6819 Weibos by using the 

following two methods, namely sign-in data analysis and CSA. 

 

5.4.1 Travelling routes extraction through sign-in data analysis  
In essence, travelling routes are tourists’ time-space trajectories (Huang, 2015), so the social 

media data containing the information linked to time and space must be highlighted. Sign-

in data refers to the information that marked the release time and location posted on Sina 

Weibo by tourists. In the beginning, all of the Weibos were classified according to the users’ 

identity, and every Weibo was positioned based on the users’ release time and location. 

Then different locations were connected with linkages in the chronological order to form 

the travelling routes. For example, a registrant of Sina Weibo, whose user’s identity is 

written as “EwenShaw”, signed in his or her geographical location in the Guanhu Village at 

21:22 on 17 September 2016, and afterwards signed in another location in the Qiniang 

Mountain National Geological Park at 13:01 on 18 September 2016. Hence, his or her 

travelling route was from the Guanhu Village to the Qiniang Mountain National Geological 

Park during two-day visit in Dapeng Peninsula (see Figure 5-2 and Table 5-1).  
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Figure 5-2 Example illustration of original Sina Weibo that contains sign-in data of tourists 

 
Table 5-1 Example illustration of travelling routes extraction through sign-in data analysis 

Users’ Identity Location Translated Content in English Release Time 

EwenShaw Guanhu Village Guanhu Beach in Shenzhen 2016-09-17  
21�22 

EwenShaw Qiniang Mountain 
National Geological 
Park 

Marking National Geological Park in 
Dapeng. It is sunny but hot. 

2016-09-18  
13�01 

 

It is undeniable that it has limitations to use sign-in data to extract travelling routes. On one 

hand, it must satisfy the following three conditions at the same time in order to extract 

locations of tourists. First, only the Weibos released by electronic devices with GPS, such 

as mobile phones, can record the information of release location. Second, the users of Sina 

Weibo must agree to share their sign-in data on the API. Third, the time range between two 

Weibos posted by the same user should be limited within 4 days, because the duration of 

stay for tourists travelling in Dapeng Peninsula is 1.8 days at average. If the time range is 

longer than 4 days, we consider that the posted destinations are not travelled in one visit. 

With the method of sign-in data analysis, only 9 travelling routes were extracted.  
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5.4.2 Travelling routes extraction through Chinese Sentiment Analysis 
Compared with sign-in data analysis, the majority of travelling routes are extracted through 

CSA. CSA refers to an analysis tool created by computer programming in Python. The 

purpose of CSA is to make computer has the ability of selecting out specific words or 

phrases by analyzing their Chinese sentiment. In this study, CSA was applied to select the 

Weibos whose text content contains two or more address names of scenic villages or scenic 

spots. For Dapeng Peninsula, 1232 Weibos that contain at least two address names of 74 

tourism destinations were selected out from the prepared 6819 Weibos. The 1232 

microblogs were checked piece by piece to eliminate the invalid and repeated ones. At last, 

1012 valid Weibos reflecting tourist travelling routes were achieved. In Table 5-2, the 

procedure of extracting travelling routes by CSA is illustrated by introducing three cases.  

 
Table 5-2 Example of extracting travelling routes by using CSA 

Users’ Identity Translated Content in English Release Time Travelling Routes 
Extraction 

--avonYafang Recording the first hiking experience. 
From Dongchong Beach to Xichong 
Beach, and from 10:10am to16:30pm. 
Feel happy. 

2012-04-13 
11:52 

Dongchong Beach -
Xichong Beach 

Carlin_Ting Self-driving travelling in Nan’ao for one 
day. More recreational activities in 
Xichong Beach. The landscape in 
Yangmenkeng Valley is very good and 
cycling is valuable. Also I feel very 
happy because I lost weight of one 
kilogram, although the traffic jam 
occurred. The seafood in Nan’ao is salty, 
but inexpensive. 

2016-06-10 
22:37 

Xichong Beach-
Yangmeikeng Valley 

007Xinyu On 7 June, I went to Xichong Beach and 
Yangmeikeng Valley. Lover Island in 
Xichong was a good place where the sea 
was clean and clear and waves rolled and 
rolled. Cycling in Yangmeikeng Valley 
along Binhai Evenue was excellent, 
because the coastal beautiful seafront 
scenery was in sight and gorgeous. 

2016-06-23 
16:37 

Xichong Beach - Lover 
Island- Yangmeikeng 
Valley 

 

5.5 Model of measuring Cooperation Linkages 

5.5.1 Measuring cooperation linkages through social media data analysis 
With the method of social media data analysis, 1021 travelling routes were prepared to 

measure CLs between scenic villages and scenic spots. Scenic villages and scenic spots 

included in the same travelling routes must cooperate to maintain the tourism supply chain 
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in order to provide visitors with better service and travelling experience (Holma, Bask & 

Kauppi, 2015). Travelling routes act as channels where various tourism capitals and 

resources exchange between different destinations, and destinations organized in the same 

travelling routes tend to cooperate for constructing the value cocreation and compensation 

system. In the sense, CLs between two destinations can be measured by the times that they 

are organized in the same travelling routes. By deconstructing 1012 travelling routes into 

individual scenic villages or scenic spots one by one, the total times that two destinations 

are involved in the same travelling routes can be calculated exactly. Based on social media 

data, the model of measuring CLs between two tourism destinations is written as follows: 
 

!" = $"	                                                          5-1 

 

In Formula 5-1, Va means CLs between two tourism destinations, and Ha represents the total 

times that two tourism destinations are involved in the same travelling routes based on social 

media data analysis. 

 

Formula 5-1 derived through social media data analysis is only suitable for measuring the 

CLs between the following three types of tourism destinations, namely scenic spots, isolated 

scenic villages and sole scenic villages that are one-one correspondence to scenic spots. CLs 

of the rest scenic villages located within a group of villages that are attached to the same 

scenic spot cannot be measured by Formula 5-1. Because tourists are used to using the name 

of scenic spots to replace the name of this kind of scenic villages when they release Weibos, 

the result measured by Formula 5-1cannot reflect their actual situation of being involved in 

the travelling routes.  In contrast, the isolated villages are located relatively far from scenic 

spots, so it is unlikely for tourists to use the name of scenic spots to replace their names 

when releasing Weibos. The sole village that is one-one correspondence to a scenic spot has 

the same CLs with the scenic spot, because the village and the scenic spot are always in 

bundle sales, and tourists inevitably visit the village when they travel in that scenic spot.  

 

5.5.2 Supplementing cooperation linkages through questionnaire survey 
The most important cooperation partners of scenic villages are the scenic spots they attached 

to. Scenic villages can survive in scenic district due to the close cooperation with scenic 

spots by the means of offering tourism supporting facilities and supplementing missing 
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service. In questionnaire survey, the respondents were required to link scenic villages to the 

scenic spots they had visited simultaneously. According to the statistics, the number of 

linkages between a scenic spot and every scenic village was counted, and the total times 

when the scenic spot was selected as tourism destination was also measured. Base on the 

ratio of these two values, we can get the proportion of travelers visiting one given scenic 

village in the total tourist population visiting scenic spot that village attached to.  This 

proportion represents the possibilities that scenic village and scenic spot are organized in 

the same travelling routes. Hence, CLs between scenic villages and scenic spots they 

attached to can be measured by Formula 5-2.  

 

!& = ∑ $&(
) × +,	                                                  5-2 

 

In Formula 5-2, Vb means CLs between a scenic village and a scenic spot it depends on 

(written as the ith scenic spot). Hb represents the times that the ith scenic spot and another 

tourism destination are involved in the same travelling routes based on social media data 

analysis. n refers to the total number of cooperation partners of the ith scenic spot. Pv means 

the proportion of travelers visiting the scenic village in the total tourist population visiting 

the ith scenic spot that village attached to.  

 

Meanwhile, cooperation rises between different scenic villages depending on the same 

scenic spots, because these villages locate adjacent to each other and share tourism 

supporting facilities together. In questionnaire survey, the respondents were required to link 

scenic villages to the scenic spots they had visited simultaneously. For majority of tourists, 

they visited over two scenic villages attached to the same scenic spot. Through analyzing 

the collected questionnaires, the total times when scenic spots were selected as tourism 

destinations were measured as well as the times that different scenic villages were organized 

in the same travelling routes. According to the ratio of these two values, we can get the 

proportion of travelers simultaneously visiting two different scenic villages in the total 

tourist population visiting the scenic spot that two villages depend on. Hence, the CLs 

between different scenic villages attached to the same scenic spot can be measured by 

Formula 5-3.  

 

!- = ∑ $&(
) × +.	                                                    5-3 
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In Formula 5-3, Vc  represents the CLs between two scenic village attached to the same 

scenic spots. Hb means the times that the ith scenic spot and another tourism destination are 

involved in the same travelling routes based on social media data analysis. n refers to the 

total number of cooperation partners of the ith scenic spot. Pt is the proportion of travelers 

simultaneously visiting two different scenic villages in the total tourist population visiting 

the scenic spot that two villages depend on.  

 

To sum up, the model of measuring CLs is made up of the above three formulas. Different 

formulas are suitable for different scenic spots and scenic villages (see Figure 5-3). 

Therefore, the types of scenic spots and scenic villages should be distinguished before 

choosing the right formula to measure CLs. 

 

 
Figure 5-3 Applicable targets of different formulas in the model  

 

To conclude, the methodology to measure CLs based on social media data analysis and 

questionnaire survey is as follows (see Figure 5-4): 
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Figure 5-4 The methodology to measure CLs between scenic villages and scenic spots 

 

5.6 Result of measuring cooperation linkages 

5.6.1 Building cooperation matrix  
In Dapeng Peninsula, there are 74 tourism destinations in total, so CLs can be expressed by 

a matrix whose scale is 74×74. In the matrix, the values represent the times that two 

destinations listed in the correspondent row and column are organized in the same travelling 

routes (Liu, He & Wang, 2016). CLs are relative values, highlighting the strength 

comparison, instead of absolute values.   

 

For example, Guanhu Geographical Unit located in Kuichong Town have five tourism 

destinations, including Guanhu Village, Guanhu Beach, Shayuchong Beach, Former Site of 

Dongjiang Troops, and Shayuchong Village. Among them, Guanhu Beach, Shayuchong 

Beach and Former Site of Dongjiang Troops are qualified as scenic spots. Guanhu Village 

and Shayuchong Village are sole villages that are one-one correspondence to Guanhu Beach 

and Shayuchong Beach. Therefore, Formula 5-1 is suitable for measuring their CLs, which 

are expressed in the form of a matrix (see Table 5-3).  

 
Table 5-3 Cooperation matrix of Guanhu Geographical Unit 

 Guanhu 
Beach 

Shayuchong 
Beach 

Former Site of 
Dongjiang Troops 

Shayuchong 
Village 

Guanhu 
Village 

Guanhu Beach 0 30 4 30 72 
Shayuchong 
Beach 30 0 15 45 32 
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Table 5-3 (continued) 
 Guanhu 

Beach 
Shayuchong 
Beach 

Former Site of 
Dongjiang Troops 

Shayuchong 
Village 

Guanhu 
Village 

Former Site of 
Dongjiang Troops 4 15 0 17 8 

Shayuchong 
Village 30 45 17 0 32 

Guanhu 
Village 72 32 8 32 0 

 

According to the matrix, the CLs between Guanhu Village and the rest 4 destinations, 

namely Guanhu Beach, Shayuchong Beach, Former Site of Dongjiang Troops, Shayuchong 

Village, is separately 72, 32, 8 and 32 in turn. Similarly, the CLs between the following 44 

destinations in Dapeng Peninsula could be measured. In detail, the CLs measured by 

Formula 5-1 involve the 34 scenic spots, 3 independent scenic villages and 7 sole scenic 

villages that are one-one correspondence to scenic spots. Independent scenic villages 

include Bantianyun, Egong and Dawangqian. The sole scenic villages refer to Shayuchong, 

Tuyang, Guanhu, Xiyong, Jiaochangwei, Xiantouling and Shuitousha. 

 

Besides, CLs of the rest 30 scenic villages located within village groups are measured by 

Formula 5-2 and Formula 5-3 in the model. For example, Dawei Village located in the 

Dongchong Geographical Unit is one of the four villages mainly attached to Dongchong 

Beach. The rest three villages refer to Shangwei, Dongshagang and Dianzai. On one hand, 

through questionnaire survey, the proportion of travelers visiting Dawei Village in the total 

tourist population visiting Dongchong Beach and Xichong Beach are respectively 13.73% 

and 0.58%. According to social media data analysis, the total times that Dongchong Beach 

and Xichong Beach are involved in the travelling routes are calculated as 173 and 347. By 

bringing these numbers into Formula 5-2, the CLs between Dawei village and Dongchong 

Beach, Xichong Beach are measured as 24 and 2. It is obvious that the most important 

cooperation partner of the Dawei Village is Dongchong Beach undoubtedly. On the other 

hand, the proportion of travelers simultaneously visiting Dawei Village and Shangwei 

Village in the total tourist population visiting Dongchong Beach is 0.58%. By applying 

Formula 5-3, the CLs between Dawei village and Shangwei Village are valued as 1. 

Similarly, CLs between all the 30 scenic villages in Dapeng Peninsula can be measured one 

by one.  
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5.6.2 Visualizing cooperation networks 
Through inputting the cooperation matrix derived from the model into the software, 

NetMiner, we can visualize all the CLs and produce CNs. In CNs, the width of lines 

connecting two tourism destinations represents the strength of CLs. Wider lines represent 

stronger CLs.  

 

Through applying Formula 5-1, CLs between the 44 specific tourism destinations can be 

measured. After inputting the 44×44 cooperation matrix into NetMiner, the CN can be 

visualized (see Figure 5-5). By observing the CN, we reveal that there are structural holes 

on the nodal position of 30 scenic villages. Therefore, questionnaire survey should be 

adopted to supplement the CN. Through applying Formula 5-2 and Formula 5-3 derived 

from questionnaire survey, CLs of the 30 scenic villages are supplemented. After inputting 

the 74×74 cooperation matrix into NetMiner, the complete CN can be visualized (see Figure 

5-6).   
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Figure 5-5 Incomplete CN of Dapeng Peninsula
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Figure 5-6 Complete CN of Dapeng Peninsula
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5.6.3 Validity analysis  
In order to verify the reliability of the result measured by the model, CLs between the 74 

destinations of Dapeng Peninsula was double-checked by the 30 employees from the 

government of Dapeng District who had taken part in the process of verifying the NC model.  

In the survey, the complete CN of Dapeng Peninsula (see Figure 5-6) was presented to the 

30 qualified respondents. They were asked to judge if the CN conform to the actual 

cooperation between 74 destinations according to their experience. Their decisions were 

made based on the actual tourist travelling routes between 34 scenic spots and 43 scenic 

villages. After a half-an-hour discussion on the CN, all of the respondents agreed that 

different strength of CLs in the CN are reasonable and can reflect the actual degree of 

cooperation between tourism destinations.  

 

Besides, we also double-checked the model by applying it to find cooperation partners of 

individual scenic villages. For example, Jiaochangwei Village have 33 cooperation partners 

based on the result of cooperation matrix, including 10 scenic villages and 23 scenic spots. 

Among all of the partners, the CLs between Jiaochangwei Beach and Jiaochangwei Village 

is strongest, which confirms to the reality. Then we presented the CLs of Jiaochangwei 

Village to the 30 respondents (see Figure 5-7). They were asked to judge if the cooperation 

partners and their CLs conformed to the actual situation of Jiaochangwei Village according 

to their daily observation. All of the respondents were convinced that the result was 

reasonable.  

 

The level of matching in comparison to the result of our measuring model is 100%, and thus 

our model of measuring CLs is verified as valid.  
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Figure 5-7 Cooperation partners of Jiaochangwei Village and their CLs 

 

5.7 Summary 

This chapter has made a deep interpretation on the connotation of CLs, the component 

elements of a CN, according to comprehensive literature review.  The connotation reveals 

that CLs between scenic villages and scenic spots can be measured by tourist travelling 

routes. On the basis, the model of measuring CLs is built based on the data derived from 

social media and questionnaire survey. This model consists of three formulas, and the 

applicable targets of each formula are explored. In order to verify the reliability, this model 

was applied in the empirical study of Dapeng Peninsula. The result of CLs was shown in 

the form of cooperation matrix and visualized in the form of CNs, which were verified as 

valid. 
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6. Cooperation Network Analysis and Factors Influencing 
Cooperation Linkages of Scenic Villages 

6.1 Introduction 

In order to further study CNs, this chapter attempts to analyze their features and reveal the 

factors influencing the strength of CLs of scenic villages.  

 

On one hand, the former task is conducted reliant on network analysis. Under the framework 

of network approach, this analysis mainly includes the following five aspects. 1) Network 

density analysis reveals the overall connectivity of CNs. 2) Network structure analysis 

describes the overall structural layout of CNs. 3) Degree centrality analysis represents the 

position of different nodes based on the number of CLs incident upon them in the CN. 4) 

Betweenness centrality analysis describes whether certain nodes are needed as a bridge in 

the chain of CLs within the CN. 5) Network coherence analysis tries to categorize nodes 

into different groups according to the strength of CLs.  

 

On the other hand, factors that have an influence on CLs of scenic villages are explored. In 

the previous chapter, CLs are measured quantitatively through building a model, which is 

not sufficient enough to reflect the potential mechanism behind the rise of CLs. Through 

introducing questionnaire survey, this chapter explicates why a CN demonstrates certain 

features and why CLs of scenic villages present different strengths from the following three 

dimensions, namely spatial interaction, tourism resource interaction and administrative 

affiliation interaction.  

 

Therefore, continuing from Chapter 5, this chapter researches the procedure of measuring 

CNs by analyzing and explaining the result (see Figure 6-1).  
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Figure 6-1 Contribution of this chapter to the procedure of measuring CN 

 
6.2 Methodology 

Network analysis is introduced to analyze the features of CNs. Under the framework of 

network approach, network attributes that need to be measured consist of density, structure, 

coherence, degree centrality and betweenness centrality. These analyses are enabled 

through NetMiner 3.010, a well-developed software platform.  

 

Questionnaire survey is applied to identify the factors influencing the cooperation linkages 

of scenic villages from the perspective of tourists. This quest is most relevant to Question 9 

in the questionnaire (see Appendix 1), where tourists were asked to tick one or more factors 

that affect their decisions of incorporating scenic villages into their travelling routes. The 

presupposed factors in this question were selected through literature review and pilot 

interviews with 20 tourists who had visited Dapeng Peninsula. To ensure the completeness, 

tourists were recommended to write down the factors that are not presupposed in the 

question. 

 

6.3 Cooperation Network Analysis  

6.3.1 Network density analysis 
Density is one of the most significant attributes that measure the overall strength of CLs in 

a CN. In high-density CNs, there are more cooperation channels where various tourism 

                                                
10 Refer to http://www. netminer.com for details on NetMiner. 
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capitals and resources exchange between scenic villages and scenic spots. All tourism 

destinations integrate to construct the value co-creation and compensation system within 

the boundary of a scenic district. In contrast, in low-density CNs, there are more structural 

holes (Vincent, Colin, Macleod & Betty, 2011), so the integrity of network system is weak. 

Structural holes refer to the nodes in a network whose linkages with the rest of nodes are 

observably below the average (Vincent, Colin, Macleod & Betty, 2011). Taking Dapeng 

Peninsula as an example, there are 74 nodes in the CN, and there are only 1182 actual CLs 

between these nodes. By inputting these values into Formula 2-1, the network density is 

calculated as only 43.76%. The result illustrates that the overall connectivity of CN is at a 

relatively low level, because there are no CLs between the majority of tourism destinations 

in Dapeng Peninsula.  

 

6.3.2 Network structure analysis 
Network structure analysis aims to map the topological structure of a CN based on the 

strength of CLs between tourism destinations. The CN of Dapeng Peninsula shows classical 

clustering trend. Within the same geographical unit, high-strength CLs rise between tourism 

destinations. According to the result of network structure analysis for Dapeng Peninsula 

(see Figure 6-2), there are two main network clusters.  The cluster with smaller scale 

consists of 12 tourism destinations, namely Xiyong Village, Xiyong Beach, Guanhu Village 

and so on (see Table 6-1). Because the above 12 destinations are all closely located along 

the northwestern coastline, hereafter this cluster is called Northwest Network Cluster. The 

cluster with larger scale consists of 41 tourism destinations, including Yangmeikeng Valley, 

Xichong Beach, Pengcheng Village, Jiaochangwei Village and so on (see Table 6-1). All of 

these destinations are closely located in the southeastern part of Dapeng Peninsula, so 

hereafter this cluster is called Southeast Network Cluster. Within these two network clusters, 

degree of inter-nodal accessibility is high.  
 

16 destinations, such as Qixing Yacht Club, Dapeng Yacht Club and Dawangqian Village, 

are excluded from both Northwest Network Cluster and Southeast Network Cluster, because 

the strength of CLs of them are not strong enough to establish stable and close cooperation 
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with other destinations11. Besides, it is hard to involve Rose Beach and Baguang Scenic 

Spot into either cluster, because they build close CLs with the both two clusters. 

 

 
 Figure 6-2 Result of network structure analysis for Dapeng Peninsula  

                                                
11 Through inputting the 74 74 cooperation matrix into the NetMiner, we can get the average strength of CLs 
of Dapeng Peninsula is 14.62. The strength of CLs of these 16 destinations are below the average value.  
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Table 6-1 Network clusters division based on network structure analysis 
Network Cluster Geographical Unit Tourism Destinations 

Northwest 

Network Cluster 

Guanhu  Scenic villages: Guanhu, Shayuchong 

Scenic spots: Guanhu Beach, Shayuchong Beach Former 

Site of Dongjiang Troops 

Tuyang Scenic villages: Tuyang  

Scenic spots: Tuyang Beach 

Xiyong Scenic villages: Xiyong 

Scenic spots: Xiyong Beach 

Xiasha Scenic villages: Xiantouling Village 

Scenic spots: Jinshawan Beach, Xiantouling Prehistoric 

Habitation 

Southeast 

Network Cluster 

Xichong  Scenic villages: Hesou, Xiyangwei, Xinwu, Yashan, 

Shagang, Xigong, Getian and Nanshe 

Scenic spots: Xichong Beach, Love Island 

Dongchong  Scenic villages: Dongchong, Dawei, Shagang, Shangwei 

Scenic spots: Dongchong Beach 

Xinda--Judiaosha  Scenic villages: Yangmeikeng, Hebei, Dongshan, Shapu, 

Lizhishan, Dadui, Dalingxia, Xinwei, Xiahenggang, 

Shanghenggang, Pingshanzai and Oushuyuan 

Scenic spots: Yangmeikeng Valley, Luzui Villa, 

Qiniangshan National Geographic Park, Judiaosha Beach, 

Dongshan Pier  

Pengcheng  Scenic villages: Jiaochangwei, Pengcheng  

Scenic spots: Dongshan Temple, Jiaochangwei Beach 

Isolated destinations Scenic villages: Bantianyun, Egong 

Scenic spots: Nan’ao Pier, Moon Beach, Paiya Mountain, 

Dayawan Nuclear Plant, Guanyin Mountain and Longyan 

Temple  

Fuzzy 

destinations 

belonging to two 

clusters 

Xiyong Scenic spots: Rose Beach 

Baguang Scenic spots: Baguang Scenic Spot 

Destinations 

excluded from the 

main clusters 

Pengcheng Scenic villages: Dongcun, Tianxin, Sihe, Wuchong,  

Xinda--Judiaosha Scenic villages: Gaoling, Bizhou 

Scenic spots: Qixing Yacht Club, Dapeng Yacht Club, 

Langqi Yacht Club, Qiqi Family Paradise, Riding Club 

Isolated destinations Scenic villages: Shuitousha, Wangmuwei, Shuibei 

Scenic spots: Shuitousha Beach 

Baguang Scenic villages: Dawangqian 
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6.3.3 Degree centrality analysis 
In CNs, degree centrality of nodes (referring to tourism destinations), is measured based on 

the layout of CLs. Tourism destinations with more CLs connecting them demonstrate higher 

level of degree centrality, that is to say, they have more opportunities of exchanging tourism 

capitals and resources with other destinations, and they play more important role in 

maintaining the structural integrity of a CN. In aggregate, degree centrality is an important 

attribute to measure the connectivity of a certain tourism destination in a CN. For example, 

the degree centrality of 74 tourism destinations in Dapeng Peninsula is measured using 

NetMiner 3.0. The result shows that the 3 destinations with highest value of degree 

centrality are Yangmeikeng Valley, Pengcheng Village and Xichong Beach (see Table 6-

2). The 9 destinations with lowest value refer to Dapeng Yacht Club, Qiqi Family Paradise, 

Riding Club, Shangwei Village, Dongshagang Village, Dianzai Village, Sihe Village, 

Wuchong Village and Tianxin Village.  

 
Table 6-2 Degree centrality analysis of 74 destinations in the CN of Dapeng Peninsula 

Tourism 

Destinations 
Degree Centrality Tourism Destinations Degree Centrality 

Sihe Village 0.00 Oushuyuan Village 0.21 

Shangwei Village 0.04 Paiya Mountain 0.21 

Wuchong Village 0.04 Shanghenggang Village 0.21 

Dapeng Yacht Club 0.05 Shapu Village 0.21 

Dongshagang 

Village 
0.05 Shuitousha Beach 0.21 

Qiqi Family Paradise 0.05 Tuyang Beach 0.21 

Tianxin Village 0.05 Tuyang Village 0.21 

Dianzai Village 0.07 
Xiantouling Prehistoric 

Habitation 
0.21 

Riding Club 0.07 Xiantouling Village 0.21 

Dawangqian Village 0.08 Xigong Village 0.21 

Dawei Village 0.08 Longyan Temple 0.22 

Qixing Yacht Club 0.08 Xinwei Village 0.22 

Dayawan Nuclear 

Plant 
0.10 Xiyong Beach 0.22 

Dongshan Pier 0.10 Xiyong Village 0.22 

Xinwu Village 0.10 Yangmeikeng Village 0.23 

Bizhou Village 0.11 Hesou Village 0.25 

Yashan Village 0.11 Shuitousha Village 0.25 
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Table 6-2 (continued) 
Tourism 

Destinations 
Degree Centrality Tourism Destinations Degree Centrality 

Dalingxia Village 0.12 
Former Site of Dongjiang 

Troops 
0.26 

Egong Village 0.12 Guanyin Mountain 0.26 

Getian Village 0.12 Baguang Scenic Spot 0.29 

Nanshe Village 0.12 Dongshan Village 0.29 

Xiahenggang Village 0.12 Moon Beach 0.29 

Hebei Village 0.14 Guanhu Beach 0.33 

Langqi Yacht Club 0.14 Guanhu Village 0.33 

Nan'ao Pier 0.15 
Qiniangshan National 

Geological Park 
0.48 

Xishagang Village 0.15 Dongchong Beach 0.53 

Gaoling Village 0.16 Jiaochangwei Beach 0.55 

Lover Island 0.16 Jiaochangwei Village 0.55 

Xiyangwei Village 0.16 Pengcheng Village 0.62 

Bantianyun Village 0.21 Xichong Beach 0.64 

Judiaosha Beach 0.21 Yangmeikeng Valley 0.75 

 

Correlation analysis finds that the value of degree centrality positively correlates with NC. 

Both degree centrality and NC describe the significance of nodes in a network by measuring 

their ability of attracting tourists. In essence, degree centrality is determined by the number 

of times that a destination is organized into tourist travelling routes based on a CN. NC is 

measured by calculating the total number of visits on a tourism destination paid by tourists. 

Hence, the CLs of destinations with higher NC tend to be stronger. In the sense, the 

statement can be verified that cooperation and competition are neither contradictory nor 

incompatible, and the interaction and interconversion between them leads to the rise of 

coopetition. Figure 6-3 shows the result of correlation analysis between degree centrality 

and NC of Dapeng Peninsula. In the figure, each point corresponds to one destinations. The 

horizontal and vertical coordinates of these points show the degree centrality and NC. The 

positive linear correlation is represented as Formula 6-1, wherein Gi is the NC of a certain 

tourism destination, and CD(i) is the degree-centrality of it. 
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Figure 6-3 Result of correlation analysis between degree-centrality and nodal competitiveness 
 

!" = 291.23× %&(() + 12.98                                        6-1 

 

6.3.4 Betweenness centrality analysis 
Like degree centrality, betweenness centrality of tourism destinations is also measured 

based on the layout of CLs in a CN. The purpose of betweenness centrality analysis is to 

describe the value of nodes as structural bridges Betweenness-central destinations not only 

act as transfer nodes by providing cooperation channels for other destinations, but also play 

their role as media between different network clusters (Nooy, Mrvar & Batagelj, 2011). 

Hence, Betweenness-central destinations are indispensable to maintain the structural 

integrity of a CN. The NetMiner result shows that 18 tourism destinations in Dapeng 

Peninsula have the value of betweenness centrality, such as Xichong Beach, Yangmeikeng 

Valley, Pengcheng Village and Dongchong Beach (see Table 6-3). Among them, Rose 

Beach and Baguang Scenic Spot are identified as betweenness-central nodes, which bridge 

the two main network clusters of Dapeng Peninsula (see Figure 6-3).  

 
Table 6-3 Betweenness centrality analysis of tourism destinations in Dapeng Peninsula 

Tourism destinations 
Betweenness 

centrality 
Tourism destinations 

Betweenness 

centrality 

Xichong Beach 0.24 Guanyin Mountain 0.02 

Yangmeikeng Valley 0.22 Xiyong Beach 0.01 

Pengcheng Village 0.19 Xiyong Village 0.01 

Dongchong Beach 0.08 Luzui Villa 0.01 

Guanhu Beach 0.06 Shayuchong Beach 0.01 

Guanhu Village 0.06 Shayuchong Village 0.01 
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Table 6-3 (continued) 

Tourism destinations 
Betweenness 

centrality 
Tourism destinations 

Betweenness 

centrality 

Xigong Village 0.06 Jiaochangwei Beach 0.01 

Qiniangshan National 

Geographic Park 0.05 Jiaochangwei Village 0.01 

Rose Beach 0.04 Baguang Scenic Spot 0.01 

 

6.3.5 Network coherence analysis 
The purpose of network coherence analysis is to find out those cohesive subgroups which 

consist of closest allies (Ji, Li & Chen, 2016). Cohesive subgroups are divided based on 

reciprocity, accessibility, frequency and density (Peng, 2014). In this study, tourism 

destinations are selected and divided into cohesive subgroups, or cooperation cliques as Wu 

and Pan (2010) call them, according to cooperation reciprocity.  

 

Again I rely on NetMiner to identify cooperation cliques of Dapeng Peninsula (see Table 6-

4). Four findings are reached through analyzing the result. First, evidence of network 

coherence is not strong, because destinations are organized into 30 scattered cliques. Second, 

the clique with highest coherence includes the 11 members in the Northwest Network 

Cluster except the scenic spot of Former Site of Dongjiang Troops. That is to say, the 11 

destinations are usually organized into travelling routes by tourists. Third, the scale of 

cliques, which is measured by the number of members, is generally small.  Cliques with 3, 

4, 5 and 6 members, take up 43.33%, 16.67%, 16.67% and 20% respectively. To put it in 

simple words, travelling routes of Dapeng Peninsula are short. Fourth, the top 6 most 

positive destinations as the members of cliques are Yangmeikeng Valley, Qiniangshan 

National Geographic Park, Pengcheng Village, Jiaochangwei Beach, Jiaochangwei Village 

and Xichong Beach. In other words, the 6 destinations are most likely to be organized in 

tourist travelling routes. In general, the degree centrality and betweenness centrality of them 

are both in the higher level. 

 
Table 6-4 Result of network coherence analysis of Dapeng Peninsula (No. of Nodes�3)  

No. Clique Scale Coherence 

1 Yangmeikeng Valley Guanyin Mountain Xichong Beach 3 5.33 

2 Yangmeikeng Valley Xichong Beach Lover Island 3 5.46 
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Table 6-4 (continued) 
No. Clique Scale Coherence 

3 Yangmeikeng Valley Dayawan Nuclear Plant Pengcheng Village 3 5.92 

4 Yangmeikeng Valley Lizhishan Village Yangmeikeng Village 3 7.10 

5 Yangmeikeng Valley Xiahenggang Village Oushuyuan Village 3 8.19 

6 Yangmeikeng Valley Pingshanzai Village Shanghenggang Village 3 8.19 

7 Yangmeikeng Valley Lizhishan Village Dadui Village 3 8.88 

8 Xiyong Beach Xiyong Village Rose Beach 3 10.14 

9 Hesou Village Xichong Beach Xinwu Village 3 11.21 

10 Hesou Village Xichong Beach Xiyangwei Village 3 11.21 

11 Shayuchong Beach Shayuchong Village Former Site of Dongjiang 

Troops 

3 11.83 

12 Nan’ao Pier Xigong Village Bantianyun Village  3 42.60 

13 Xigong Village Bantianyun Village Egong Villge 3 42.60 

14 Yangmeikeng Valley Qiniangshan National Geographic Park

Shanghenggang Village Oushuyuan Village 

4 7.37 

15 Guanhu Beach Guanhu Village Pengcheng Village Baguang 

Scenic Spot 

4 8.75 

16 Yangmeikeng Valley Xialingxia Village Shanghenggang Village

Oushuyuan Village 

4 10.77 

17 Dongshan Temple Jiaochangwei Beach Jiaochangwei Village

Pengcheng Village 

4 12.73 

18 Hesou Village Xichong Beach Xishagang Village Xigong Village 4 14.00 

19 Yangmeikeng Valley Qiniangshan National Geographic Park

Pengcheng Village Xichong Beach Luzui Villa 

5 5.57 

20 Yangmeikeng Valley Qiniangshan National Geographic Park

Dongchong Beach Xichong Beach Luzui Villa 

5 5.95 

21 Yangmeikeng Valley Qiniangshan National Geographic Park

Dongchong Beach Yangmeikeng Village Luzui Villa 

5 7.19 

22 Yangmeikeng Valley Qiniangshan National Geographic Park

Yangmeikeng Village Dongshan Village Hebei Village 

5 8.63 

23 Guanhu Beach Xiyong Beach Guanhu Village Xiyong Village

Baguang Scenic Spot 

5 10.46 
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Table 6-4 (continued) 
No. Clique Scale Coherence 

24 Yangmeikeng Valley Qiniangshan National Geographic Park

Pengcheng Village Xichong Beach Jiaochangwei Beach

Jiaochangwei Village 

6 6.92 

25 Yangmeikeng Valley Qiniangshan National Geographic Park

Dongchong Beach Xichong Beach Jiaochangwei Beach

Jiaochangwei Village 

6 7.42 

26 Yangmeikeng Valley Qiniangshan National Geographic Park

Pengcheng Village Dongshan Village Shapu Village Luzui Villa 

6 8.33 

27 Yangmeikeng Valley Qiniangshan National Geographic Park

Pengcheng Village Dongshan Pier Jiaochangwei Beach

Jiaochangwei Village 

6 8.87 

28 Yangmeikeng Valley Qiniangshan National Geographic Park

Yangmeikeng Village Dongshan Village Shapu Village Luzui 

Villa 

6 9.71 

29 Yangmeikeng Valley Judiaosha Beach Luzui Villa Dongshan 

Village Shapu Village Pengcheng Village 

6 10.46 

30 Jinshawan Beach Xiantouling Prehistoric Habitation  Xiantouling 

Village Guanhu Beach Tuyang Beach Shayuchong Beach

Xiyong Beach Guanhu Village  Tuyang Village Shayuchong 

Village Xiyong Village 

11 69.30 

 

6.4 Factors Influencing Cooperation Linkages of Scenic Villages 

6.4.1 Dimensions of factors 
Literature review suggests that all factors influencing CLs of scenic villages fall within the 

scope of the three dimensions, namely spatial interaction, tourism resource interaction and 

administrative affiliation (see Figure 6-4).  
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Figure 6-4 Three dimensions of factors of cooperation linkages 

 

Spatial interaction between tourism destinations is a significant dimension, because spatial 

proximity and transportation accessibility is the premise of cooperation. According to 

Tobler's First Law of Geography (Joo, Woosnam, Shafer, Scott & An, 2017), “all attribute 

values on a geographic surface are related to each other, but closer values are more strongly 

related than are more distant ones”. Blas and Fabeiro (2013) argue that spatial proximity 

and transportation accessibility greatly strengthen CLs between tourism destinations. 

Empirical research conducted by Wang, Gan and Yang (2000) on tourism city belt 

consisting of Luoyang, Zhengzhou, Kaifeng and Xi’an agrees by arguing that geographical 

proximity, transportation accessibility and resource differentiation are top three important 

factors of CLs between these four cities.   

 

Tourism resource interaction between tourism destinations also exerts significant influence 

on CLs. Cooperation occurs more frequently between destinations with heterogeneous and 

supplementary tourism resources. For example, Whitelaw, King and Tolkach (2014) 

contend that resource heterogeneity strengthens CLs, because different tourism resources 

provide tourists with rich tourism images and travelling experience. On the other hand, 

resource monopoly undermines CLs through reducing the channels of exchanging capitals 

between destinations.  Similarly, Blas and Fabeiro (2013) highlight the importance role of 

resource sharing in terms of land use, facilities and infrastructure on CLs. Kim and Shin 

(2010) suggest that cooperation is determined by the heterogeneity, complementarity and 

sharing of tourism resources. 
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The impact of administrative affiliation is also evident. For example, tourism destinations 

belonging to the same jurisdiction have more opportunities of connecting with each other, 

because they enact tourism strategies under the similar policy setting while destinations 

from different jurisdictions usually encounter great governance barriers. As a solution, Feng 

and Gao (2013) argue that joint development projects can help eliminate the adverse impact 

of administrative boundaries, because these projects can improve the exchange in the fields 

of human resource education and tourism management. A notable example called the 

Cultural Tour Project is found in Dapeng Peninsula, which is supported by the governments 

of Dapeng Town and Kuichong Town to promote the cooperation between historical 

villages, including Pengcheng, Xiantouling and Wangmuwei in Dapeng Town, and Egong, 

Bantianyun and Gaoling in Kuichong Town. 

  
6.4.2 Detailed factors of spatial interaction 
Spatial interaction is the precondition of cooperation between scenic villages and scenic 

spots. The ultimate aim of tourism industry is to provide visitors with tourism products 

attached to specific geographical location (Anderson & Juma, 2011). The sub-dimensions 

of spatial interaction include spatial proximity and transportation accessibility. 

 

On one hand, spatial proximity is influenced by distance and spatial obstacles between 

scenic villages and scenic spots. Spatial obstacles refer to terrain and land use barriers. For 

example, ridges and rivers are regarded as natural terrain spatial barriers. Military land 

where the public is not allowed to enter is treated as a land use barrier. According to the 

measurement result of CLs of 74 destinations in Dapeng Peninsula, strong CLs usually 

exists between scenic villages and scenic spots located in the same geographical units, 

whose CLs are much stronger than those between cross-unit destinations. For instance, the 

following eight scenic villages and Xichong Sandbeace are located in Xichong 

Geographical Unit, namely Hesou, Xiyangwei, Xinwu, Yashan, Shagang, Xigong, Getian 

and Nanshe. The CLs between these villages and Xichong Sandbeace are recorded as 218, 

54, 48, 20, 88, 184, 27, 27 in the 74 74 cooperation matrix. In contrast, the total CLs of 

these villages with  scenic spots far away outside Xichong Geographical Unit are counted 

as only 8, 8, 0, 1, 2, 64, 6,1.   
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The factors influencing transportation accessibility consist of road network density, road 

hierarchy, and means of transportation. Stronger CLs rise between scenic villages and scenic 

spots with higher accessibility (Shi, 2014). Transportation accessibility is the most 

important consideration factor when tourists organize their travelling routes. Even though 

the spatial distance between destinations is short, it is still likely that their CLs are weak due 

to low transportation accessibility (Wang, Song and Yu, 2014). For example, the distance 

between Egong Village and Xichong Beach as the crow flies is only 3.8 kilometers, but their 

CLs are measured as only 1, because there are no roads connecting these two nodes. To sum 

up, the detailed factors of CLs of scenic villages from the dimension of spatial interaction 

are listed in Table 6-5. 

 
Table 6-5 Factors of CLs of scenic villages in the dimension of spatial interaction 

Dimension Sub-dimension Detailed factors 

Spatial 

Interaction 

Spatial proximity  The spatial distance between scenic villages and scenic 

spots, 

The spatial berries between scenic villages and scenic spots 

Transportation 

accessibility  

Road network density, Road hierarchy, Means of 

transportation  

 

6.4.3 Detailed factors of tourism resource interaction 
There are two types of tourism resource interaction, interaction between a scenic village and 

a scenic spot and interaction between two scenic villages, considering the nature of 

cooperation partners. Tourism resource interaction between a scenic village and a scenic 

spot is mainly influenced by the degree of resource supplementation in terms of functional 

orientations and service facilities. Due to ecological protection and land use control, such 

tourism services as catering, accommodation, shopping and entertaining, cannot be arranged 

in the land of scenic spots. Scenic villages supplement the functions that cannot be provided 

in scenic spots to satisfy necessities for tourists. Besides, this type of tourism resource 

interaction is also influenced by the degree of resource heterogeneity, when the village 

gradually evolves into a scenic spot by excavating and exercising its tourism potential. 

Differences in both resource types and development levels can create different tourism 

images and enriches visitors’ travelling experience, so their CLs are strengthened when 

various tourism resources are developed (Li, 2013). 
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On the other hand, tourism resource interaction between two scenic villages is mainly 

influenced by the degree of resource sharing. Limited by the scale of villages, many 

infrastructures and large public service facilities are distributed in different villages, so CLs 

can be strengthened when they share resources with each other. The degree of resource 

sharing is determined by the extent of open access to resources and monopoly of resources 

(Yin & Wu, 2004). Table 6-6 summarizes the detailed factors of CLs of scenic villages from 

the dimension of tourism resource interaction. 

 
Table 6-6 Factors of CLs of scenic villages in the dimension of tourism resource interaction 

Dimension Sub-dimension Detailed factors 

Tourism 

resource 

interaction  

Resource 

heterogeneity  

Differences in resource types, Differences in 

development levels  

Resource 

supplementation  

Supplementation in functional orientations, 

Supplementation in service facilities  

Resource sharing Extent of open access to resources,  

Extent of monopoly of resources  

 

6.4.4 Detailed factors of administrative affiliation 
Administrative affiliation not only determines the large-scale tourism cooperation between 

different cities, but also influence the cooperation between small-scale destinations located 

in a scenic district, because jurisdiction is a significant factor affecting partner selection (Li 

& Li, 2011).  Administrative affiliation is determined by jurisdictions and joint development 

projects. For Dapeng Peninsula, all the scenic villages are located in Dapeng District, so the 

jurisdictions at the level of township and geographical unit work as detailed factors of CLs. 

The influence of joint development projects on CLs is impacted by the number and grade 

of projects. To sum up, the detailed factors of CLs of scenic villages from the dimension of 

administrative affiliation are listed in Table 6-7. 

 
Table 6-7 Factors of CLs of scenic villages in the dimension of administrative affiliation 

Dimension Sub-dimension Detailed factors 

Administrative 

affiliation 

interaction  

Jurisdictions Jurisdictions at the level of township,  

Jurisdictions at the level of geographical unit 

Joint development projects  The number of projects,  

The grade of projects 
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6.4.5 Integration of factors 
Table 6-8 integrates the above three dimensions and summarizes the factors of CLs of scenic 

villages.  

 
Table 6-8 Factors of CLs of scenic villages 

Dimension (3) Sub-dimension (7) Detailed factors (16) 

A1 Spatial Interaction B11 Spatial proximity  

 

C111The spatial distance between scenic villages and 

scenic spots 

C112The spatial berries between scenic villages and 

scenic spots 

B12 Transportation 

accessibility 

C121 Road network density  

C122 Road hierarchy 

C123 Means of transportation 

A2 Tourism resource 

interaction 

B21 Resource 

heterogeneity  

C211 Differences in resource types  

C212 Differences in development levels  

B22 Resource 

supplementation  

C221 Supplementation in functional orientations  

C222 Supplementation in service facilities  

B23 Resource sharing C231 Extent of open access to resources 

C232 Extent of monopoly of resources 

A3 Administrative 

affiliation  

B31 Jurisdictions C311 Jurisdictions at the level of township 

C312 Jurisdictions at the level of geographical unit 

B32 Joint development 

projects 

C321The number of projects 

C322The grade of projects 

 

In fact, the influence weighting of individual factors on CLs is not entirely the same. In 

order to determine the weights, 700 questionnaires were distributed to tourists online and 

returned 382 valid ones at last. In the questionnaire, the detailed factors were set as the 

options in the ninth question. Tourists were invited to tick factors of consideration when 

they organized scenic villages into their itineraries. The number of ticks linked to every 

factor can reflect its impact on CLs of scenic villages. Questionnaire survey results reveal 

the following intriguing findings (see Figure 6-5).  
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Figure 6-5 Influence weighting of factors on CLs of scenic villages  

 

First, about 89% respondents selected the factor of means of transportation, so it is the most 

important factor of CLs of scenic villages. About 82% respondents ticked the factor of 

spatial distance between scenic villages and scenic spots, which verify the fact that scenic 

villages live on scenic spots nearby. Besides, about 52% respondents highlighted the 

influence of spatial barriers between scenic spots and scenic villages as well as the factor of 

road hierarch.  

 

Second, about 72% respondents selected supplementation in service facilities, which is the 

most important factor in the dimension of tourism resource interaction. About 51% 

respondents considered differences in resource types as the factors when organizing 

travelling routes. Third, the factor weights in the dimension of administrative affiliation are 

much lower than that of spatial interaction and tourism resource interaction. From these 
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findings, we reveal that the factors belonging to the dimension of spatial interaction are the 

most important considerations when tourists organize scenic villages into their travelling 

routes. 
 

6.5 Summary 

For one thing, this chapter analyzes the features of the CN through network approach on the 

platform of NetMiner. The analysis result reveals the network features in the following five 

aspects.  The CN density of Dapeng Peninsula is measured as 43.76%, which illustrates that 

the overall network connectivity has great room for improvement. Then we map the 

topological structure of the CN based on its CLs and find the two main network clusters, 

namely Northwest Network Cluster and Southeast Network Cluster. By conducting degree 

and betweenness centrality analysis, we not only identify the degree-central and 

betweenness-central destinations, but also reveal the fact that the value of degree centrality 

positively correlates with NC. After grouping the 74 destinations into 30 network cliques, 

we find that the network coherence is not evident, but the most positive destinations in the 

cliques and the cliques with greater coherence can be identified.   

 

For another, 16 factors influencing the strength of CLs of scenic villages are explored from 

three dimensions and seven sub-dimensions. By applying questionnaire survey, we find the 

weight of every factor. Among them, the factors in the dimension of spatial interaction 

account for greater weight. In contrast, the factors in the dimension of administrative 

affiliation is less important than those in the other two dimensions. 

  

To conclude, this chapter helps explain the reasons for different-strength CLs of scenic 

villages measured by the model in Chapter 5. Also, the findings will help us to make 

planning strategies of scenic villages in Chapter 7. 
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7. Planning Strategies of Scenic Villages Based on Tourism Coopetition 

Networks 

7.1 Introduction 

This chapter explores the value of TCN on guiding planning strategies of scenic villages. 

First of all, TCN are built by integrating the two structural elements, NC and CN. Then, the 

strengths and weaknesses of the TCN are evaluated based on the case study of Dapeng 

Peninsula. In the plan-making process, the strengths of the TCN should be emphasized and 

its weaknesses should be avoided by planning approach.  

 

On the basis of fully analyzing TCN, we try to use them to guide planning of scenic villages 

in order to make reasonable future development strategies. The value of TCN on planning 

embodies in the following two aspects. First, based on the findings derived from NC 

analysis, we can not only position the overall tourism image of the whole scenic district, but 

also arrange the land development sequence of different scenic villages. Also, the strategies 

of individual SVP are proposed from the four dimensions of tourism resources, situational 

locations, sustainable development and tourism management.  In the sense, we can ensure 

scenic villages to develop tourism in order and build a multi-win system. Second, based on 

the findings of CN analysis, we can identify the cooperation partners of every scenic village 

and scenic spot, as well as organize travelling routes of the whole scenic district. What is 

more, planning strategies that will improve CLs of scenic villages are proposed from the 

three dimensions of spatial interaction, tourism resource interaction and administrative 

affiliation. 

 

To sum up, we draft Figure 7-1 to briefly introduce the main content of this chapter. 
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Figure 7-1 Framework of SVP based on TCN  

 

7.2 Evaluation of tourism coopetition networks 

7.2.1 Formation of tourism coopetition networks  
A TCN is built by integrating NC and CN made of thousands of CLs. In the case of Dapeng 

Peninsula, through overlaying NC and CN according to the benchmark of 74 nodes, we can 

achieve the complete TCN (see Figure 7-2). In the TCN, area of every node represents its 

relative competitive advantages, and width of linkages between two nodes represents their 

CLs. 
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Figure 7-2 Integrated TCN of Dapeng Peninsula  

 

7.2.2 Strengths and weaknesses of tourism coopetition networks 
Through evaluating the network features, we find that the TCN of Dapeng Peninsula 

presents the following strengths and weaknesses. 

 

� Strengths 

First, Dapeng Peninsula has evolved into a relatively mature tourism destination, because 

the network clusters can be clearly distinguished through network structure analysis, namely 

the Northwest Network Cluster and Southeast Network Cluster. Within the same cluster, 

scenic villages and scenic spots coopetite mutually to improve the overall tourism service 

constantly. These identified clusters can help guide every destination to find its cooperation 

groups in the scenic district. Second, the NC presents evident hierarchical structure, which 

is the result of market selection by surviving of the fittest and eliminating the inferior. Clear 

A-ratings of both scenic villages and scenic spots are beneficial to identify the development 

sequence of every destination in the future plans. Third, the CN of Dapeng Peninsula is not 
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limited by different jurisdictions. The cooperation between them has present the trend of 

cross administrative boundary. Also, node groups with strong CLs can be clearly 

distinguished, which provide a solid guidance on travelling route planning.  
 

� Weaknesses 

First, the overall density of CN is relatively low, because the CLs of 56.42% nodes in 

Dapeng Peninsula is still below the average. Especially, the number of cooperation partners 

and the strength of CLs of scenic villages with low NC are very limited. Second, scenic 

villages depend too much on scenic spots to achieve NC, and their own ability of attracting 

tourists is weak. Hence, SVP should be made to exert the own resource potential of scenic 

villages. Third, although the two network clusters can be distinguished, the CLs between 

them are weak, which hinders the connectivity in the whole scenic district. Fourth, the 

previous findings illustrate that transportation accessibility is the most important factor that 

influences the strength of CLs between destinations. Hence, it will promote the overall CLs 

to closely couple the CN and the actual road networks. Neverthless, the road network in 

Dapeng Peninsula cannot couple closely with the structure of the CN, so the problem of 

traffic jam is very serious nowadays.  

 

In the plan-making process, we should use planning approaches to strengthen the 

advantages and avoid the disadvantages of the TCN through adopting a series of effective 

strategies. The purpose of SVP is to allocate tourism supporting facilities and develop core 

tourism resources in the suitable space and at an appropriate time to satisfy the tourist 

market demand (Wu, 2001). The essence of TCN is to use network approach to explore the 

spatial distribution of tourist flows in and between different destinations. Therefore, TCN 

lays the basis of SVP through revealing the tourist market trend.  

 

7.3 Planning strategies based on nodal competitiveness  

SVP based on NC is made from three aspects. First, the findings of NC analysis help us to 

determine the overall tourism image of a scenic district. Second, we try to arrange the 

sequence of land development of different village clusters in the scenic district according to 

the A-rating system. Third, we target on the tourism-oriented land use planning for 

individual scenic villages and discuss their planning strategies from the four dimensions 
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that influence NC. By applying the above planning approach, we aim at further increasing 

the NC of scenic villages. 

 

7.3.1 Overall development theme planning for a scenic district  
The first step in the process of SVP is to determine the overall tourism image of the scenic 

district, because it is the premise of building tourism brand and allocating main tourism 

functions (Wu, 2003). The contribution of NC to overall development theme planning is to 

distinguish the tourism resources with core competence. In general, core tourism resources 

are always the tourism development theme of a scenic district, and the land use of scenic 

villages and scenic spots must be centered around the theme (Chen & Ye, 2006).  

 

Through analyzing the tourism resource types in destinations with higher NC in Dapeng 

Peninsula, we find that the majority of scenic spots depend on inherited coastal natural 

resource to attract tourists, especially the beaches. After classifying the 74 destinations 

according to tourism resource types, we reveal that 62% destinations live on coastal natural 

resource to develop tourism (see Figure 7-3).  21 out of the 34 scenic spots develop tourism 

by providing tourists with coastal recreation and marine sports. Moreover, all the 43 scenic 

villages are attached to scenic spots with coastal natural resource at different levels. In 

contrast, the NC of destinations with mountain-based resource and cultural and historical 

resource is much less than that of destinations with coastal natural resource, and the NC of 

destinations with artificially created resource is weakest.  

 

For a scenic district, core development theme that represents the tourism image must be 

determined. Although a scenic district has more than one kind of tourism resources, it is 

impossible to highlight all of them. In the plan-making process, it is necessary to find out 

the core resources and build the main tourism brand, giving a clear tourist impression.  

Acting as the supplementary elements, other kinds of  tourism resources can be also 

developed to enrich the core theme. As for Dapeng Peninsula, coastal natural resource has 

absolute competitive advantages, so the overall tourism image of Dapeng Peninsula should 

be centered on coastal eco-tourism. For the rest types of tourism resources, including 

mountain-based natural resource, cultural and historical resource and artificially created 

resource, they can be developed as supplementary elements to enrich tourist travelling 

activities together.  
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Figure 7-3 Proportions of destinations with different tourism resources in Dapeng Peninsula  
 

7.3.2 Land development sequence of scenic village clusters 
In order to terminate cut-throat competition, land development sequence of scenic village 

clusters must be arranged according to their NC, because it is an effective way to avoid 

redundant land use and supply-demand imbalance in the scenic district. The time difference 

produced by hierarchical land development sequence creates opportunities of observing the 

market trend and learning the lessons of other villages (Sun, 2008).  

 

The principal of arranging land development sequence is that villages with higher NC 

should be given priority, which follows the rules of tourist market. First, the population of 

tourists who visited a scenic spot is relatively small in the initial stage, so a small number 

of scenic villages are enough to meet the tourist demand. It is the time for more villages to 

conduct tourism-oriented development when the number of visitors goes up. Second, we 

can greatly reduce the cost of land development through giving priority to village clusters 

with higher NC, because they are often equipped with tourism supporting facilities and 

superior situational location.  

 

For Dapeng Peninsula, land development sequence is arranged according to the A-rating 

system derived from the measurement result of NC (see Table 7-1). Scenic villages enlisted 

as 5A are given the priority, while villages enlisted as A will be developed in the last stage. 

In detail, Jiaochangwei is the only 5A village, so it is developed in the first stage and set a 

good example for the rest ones. 
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Table 7-1 Land development sequence of scenic villages according to A-rating system 
Land development 

sequence 

Scenic Village cluster NC A-ratings 

The fifth stage Nanshe, Gaoling, Egong, Bizhou, 

Xiahenggang, Pingshanzai, Tianxin, Dawei, 

Dawangqian, Shangwei, Shuitousha, 

Wuchong, Dianzai, Wangmuwei, Shuibei, 

Bantianyun, Sihe 

0 50  A 

The fourth stage Shapu, Xishagang, Dongshagang, 

Shayuchong, Xiyangwei, Xinwu, Tuyang, 

Xinwei, Dongcun, 

Yashan, Xiantouling, Lizhishan, Getian, 

Dadui, 

Shanghenggang, Dalingxia 

50 100  AA 

The third stage Hebei, Xigong, Dongshan, Guanhu, 

Oushuyuan, Xiyong 

100 150  AAA 

The second stage Yangmeikeng, Hesou, Pengcheng 150 200  AAAA 

The first stage Jiaochangwei 200 +  AAAAA 

 

7.3.3 Competition strategies from four dimensions  
� Dimension of tourism resources 

According to tourism resources, scenic villages can be classified into two types. Villages 

that only have tourism supporting facilities take up the majority, namely tourist service 

villages (hereafter TSV). In order to increase NC, some scenic villages begin to develop 

both core tourism resources (Hanafiah, Hemdi & Ahmad, 2017) and supporting systems, 

namely tourist attraction villages (hereafter TAV). For instance, Pengcheng Village inherits 

the cultural and historical resources as a traditional military fortress. Jiaochangwei Village 

creates man-made tourist attractions by introducing distinctive homestays where tourists 

can enjoy slow lifestyles.  

 

In the plan-making process for TSVs, following measures should be taken. In terms of land 

use, we renewal the land use to allocate such necessary facilities as catering, parking, 

shopping, entertaining and toileting for tourists. In terms of physical environment, we create 

cultural atmosphere through utilizing the local landscape elements, such as plants, streams, 

stones and folk buildings.  In terms of transportation organization, we suggest building 

pedestrian system in the interior space of villages and constructing public plazas where 
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tourists can enjoy various tourism activities.  For example, the Florence, a scenic district in 

France, conserves many traditional Medieval villages. In these villages, vehicles are highly 

prohibited. Parking area is built next to main entrances to villages. At intersections and ends 

of streets, different-scale squares and plazas are constructed where tourists can appreciate 

art of sculptures and participate in various tourism activities (Kuang, 2016).  

 

In the plan-making process for TAVs, we suggest focusing on a specific theme besides of 

satisfying the planning requirements of TSVs. The theme is identified through exploring the 

local resource potential. Land use types, physical environment and transportation 

organization must center on the theme. Because the scale of scenic villages is often very 

small and core resources are limited, it is impossible to overdevelop many tourism projects 

simultaneously. For example, many scenic villages in Hyogo Prefecture of Japan center on 

hot spring as their core tourist attractions. Local villagers renew folk houses into spring 

hostels and spa guest rooms, and adopt various symbol landscape elements linked to hot 

spring to create distinctive space atmosphere, such as pools, water faucet made of bamboos 

and stones quarried along the rivers.  
 

� Dimension of situational conditions 

According to previous findings, NC of scenic villages is mainly from external effect of 

scenic spots they are attached to (Goffi & Cucculelli, 2014), and situational conditions are 

the decisive dimension shaping NC of scenic villages, including geographical location, 

transportation accessibility and surrounding environment. Hence, one of the most important 

purposes of SVP is refining the situational conditions.  

 

Plans should be made in order to utilize the external effect of scenic spots to the largest 

extent. First and foremost, we should connect the road system of scenic villages to that of 

scenic spots with the methods of opening new roads and renovating existing roads. As for 

the majority of scenic villages in China, the internal road system is featured with intricate 

trajectories, blind alleys and uneven surface, which heavily hinder linking to scenic spots. 

Moreover, we suggest planning various means of transportation to satisfy the different 

travelling demands of tourists, such as subways, tour buses and bikes.   

 

Second, we must promote the space integration of scenic villages and scenic spots through 

supplementing functions and integrating public space. Generally, we settle the missing 
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functions of scenic spots in scenic villages attached, because land use of scenic spots is 

strictly controlled. For example, many folk houses in scenic villages have been renewed 

into hostels, restaurants and retail stores in Dapeng Peninsula to supplement the missing 

functions of scenic spots where commercial land is not allowed for the purpose of avoiding 

pollutions. Besides, it is an effective planning approach to integrate the public space of 

scenic villages and scenic spots through removing barriers and opening landscape corridors.  

  
� Dimension of sustainable development 

Scenic village planning must abide by the requirement of Low Impact Development and 

minimize the adverse effects on the sustainable development of the whole scenic district 

(Setyaningsih, Iswati, Nuryanti, Prayitno & Sarwadi, 2015). First, we should limit the 

influence of scenic villages on the ecological environment of scenic district. Before making 

plans, it is a must to evaluate the ecological carrying capacity of the whole scenic district. 

As for scenic villages located in environmentally sensitive area, we must exercise strict 

control over the construction density and tourist population, and monitor the real-time 

quality of environment. If necessary, scenic villages situated in nature reserves can be 

removed and relocated in other places (Xie, 2015).  

 

Besides, the space boundary of scenic villages must be delimited in order to avoid 

encroaching the territory of scenic district (Zhou & Zhu, 2016). Land use types, intensity 

and density should also be strictly controlled (Li & Gao, 2013). Overdevelopment probably 

lead to environmental pollution, which endangers the sustainable tourism development. For 

example, the scale of garbage stations, sewage pipes and smoke outlets allocated in scenic 

villages must be evaluated. Therefore, SVP should follow the requirement of ecological 

protection. For instance, scenic villages in Dapeng Peninsula must follow the requirements 

of the Plan of Basic Ecological Control Line promulgated by the government of Shenzhen 

City in 2005. In this plan, three levels of ecological area were delimited, namely ecological 

protection zone, ecological restoration zone and scenic zone (Sun, Ma & Song, 2016). 

Scenic villages located in the boundary of ecological protection zone and ecological 

restoration zone were not allowed to develop tourism. In 2007, the local government of 

Dapeng Peninsula promulgated the Ecological Compensation Measures to call on villages 

to help implement the plan.  
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Second, besides of environment protection, sustainable tourism development of scenic 

villages must limit its negative impact on local villagers. Because tourism activities 

probably produce noise, pollution, price inflation, social network changes, which bring 

negative influence on the daily life of villagers. Especially, the infrastructure and facilities 

in these villages should satisfy the needs of both local villagers and tourists.   

 

� Dimension of tourism management 

The efficiency and effect of destination management have a great influence on NC. The 

main strategies to improve tourism management consist of institution setting, pricing, 

capital management, advertising and product marketing. Institutions and organizations in 

charge of scenic villages in China mainly include the local governments, village committees, 

companies entrusted with commission, bottom-up tourism associations. Every institution 

plays an irreplaceable role in decision making process. The role of local government is 

making regional development plans and monitoring the normal operation of tourism 

industry. Village committees have the ownership of village land and deal with detailed 

issues on village development. Some village committees hire professional companies to 

offer assistance in the administration in the aspects of employee training and advertising. 

Tourism associations are built among the tourism practitioners to share advanced experience 

(Wang, 2003). Close cooperation is encouraged to realize smart destination management by 

gift-giving and risk sharing. In terms of advertising strategies, scenic villages should be 

attached with well-known scenic spots. The bundling marketing is an effect way to attract 

tourists to visit scenic villages (Tang, 2014). In terms of product marketing, we should 

explore the resource potential of scenic villages and introduce meaningful tourism activities. 

For example, Dapeng Peninsula organizes the activity of New Year Marathon to attract a 

mass of visitors. 

 

7.3.4 Empirical case validation from Jiaochangwei Village 
According to the measurement result of NC, Jiaochangwei Village ranks the first among all 

the scenic villages in Dapeng Peninsula. Jiaochangwei Village is located in the Pengcheng 

Geographical Unit together with Jiaochangwei Beach, Pengcheng Village and Dongshan 

Temple (see Figure 7-4). Jiaochangwei Village was a traditional fishing village in history 

alongside 2000-meter superior coastline. About 200 households live here for a long time 

(Lang, Chen & Li, 2016).  
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Figure 7-4 Location of Jiaochangwei Village  

 

Our planning team was invited by the local government to make Jiaochangwei Village 

Planning in 2014, which was a desirable opportunity to verify the feasibility and rationality 

of the competition strategies. Our four team members finished the planning work in about 

three months and achieved positive feedbacks from the stakeholders, including four leaders 

from town government, two village heads, two senior urban and rural planners and the 

managers of Jiaochangwei Beach, Pengcheng Village and Dongshan Temple. At last, they 

implemented our plans in Jiaochangwei Village. The positive feedbacks of thousands of 

tourists verified that the competition strategies are reasonable. The content of Jiaochangwei 

Village planning is as follows: 

 

� Plans in the dimension of situational conditions and tourism resources 

In order to maximize the external effect of surrounding scenic spots, we make plans to 

connect the road system of Jiaochangwei Village with scenic spots nearby to improve its 

situational condition.  In fact, the internal roads in Chinese rural villages are irregular and 

circuitous, because roads are the remaining public places of private houses (Ye, 2013). 

Therefore, the accessibility, connectivity and directivity of original village streets could not 

satisfy the demand of sustainable tourism development. we opened a ringroad around the 
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village. Along the ringroad, we arranged several tour buses driven by clean energy to shuttle 

tourists (see Figure 7-5). Also, we opened several new alleys in the village by removing 25 

houses and 64 structure barriers, such as walls, pigsties and pavilions. These alleys worked 

as visual corridors where tourists could enjoy the coastal scenery of Jiaochangwei Beach.  
 

The private cars and buses were not allowed to enter the internal space of the village in 

order to build a safe and peaceful pedestrian system. We planned a public parking lot outside 

the village. We also designed 12 small public squares located in the places where tourists 

could have a rest. In these squares, symbol landscape elements were built to create the 

atmosphere of traditional fishing villages. In order to ensure a good view of the seaside from 

the village, we removed the two-meter-high floodwall alongside the boundary between the 

village and the beach, and built a green belt with a gentle slope. In the way, the interface 

space became the most popular public space for tourists. 

 

 
Figure 7-5 Road system planning of Jiaochangwei Village  

 

In order to maximize the value of tourism resources, we tried to equip Jiaochangwei Village 

with necessary supporting systems, and create core tourist attractions.  The purpose of 

supporting system planning is to supplement the missing functions of scenic spots. In detail, 

Jiaochangwei Village renewed a part of folk houses to build hostels, restaurants, retail shops 

and reception halls (see Figure7-6). Furthermore, we attempted to explore core tourist 
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attractions centering on the theme of traditional fishing culture. After recycling the 

brownfield land of an abandoned factory, we renewed it into a cultural and creative area 

where artist studios, exhibition halls, book bars and coffee shops were introduced. What is 

more, we preserved the original spatial texture of traditional folk houses and renovated them 

into characteristic home-stays where tourists could experience rural lifestyles (Ma & Qu, 

2016).  

 

 
Figure 7-6 Spatial function planning of Jiaochangwei Village  

 

� Plans in the dimension of sustainable development and tourism management 

In order to realize Low Impact Development, we made plans to control the probable 

negative influences. In terms of environmental protection, two rural enterprises were closed, 

including a rubber processing factory and a toy factory, because they produced a lot of solid 

wastes and noise. Besides, we set the space boundary of the village to avoid encroaching 

the space of Jiaochangwei Beach. Buildings and structures beyond the boundary were 
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absolutely removed, and 2000-square-meter land was released to build a desirable public 

place. The internal land use types, intensity and density were also delimited within the 

ecological carrying capacity  and all the buildings in Jiaochangwei Village were not 

allowed to expand.  

 

The destination management of Jiaochangwei Village highlighted the cooperation between 

all the stakeholders, including the local government, village committee and tourism 

associations. In the plan-making process, we called on all the stakeholders to organize a 

tourism association. The funding of the association came from the government grant and 

fundraising. The funding was used to training employees, making promotions and 

developing online hotel-booking system on the Internet.  The local government monitored 

the illegal construction in the village to ensure the sustainable development of the whole 

scenic district.  The village committee was responsible for developing the market and 

negotiating with cooperation partners to realize bundling marketing strategies.  

 

7.4 Planning strategies based on cooperation network 

SVP based on CN is made from three aspects. First, from the measurement result of CLs, 

we can recognize the exact cooperation partners of every scenic village and scenic spots. 

Second, we can arrange travelling routes in the scenic district based on the findings of 

network coherence analysis. Third, we target on the land use planning of scenic villages and 

discuss cooperation strategies from the three dimensions that influence CLs. By applying 

the above planning approach, we try to strengthen the CLs between scenic villages and 

scenic spots. 

 

7.4.1 Cooperation partner recognition 
It is the first and foremost issue to find the underlying cooperation partners before proposing 

cooperation strategies, because it clarifies the planning targets. In a CN, we can clearly 

recognize the cooperation partners of every tourism destination as well as the strength of 

CLs between them. For example, based on the CN of Dapeng Peninsula, we can reveal that 

Shayuchong Village has 26 cooperation partners, consisting of 10 scenic villages and 16 

scenic spots (see Figure 7-7).  Among them, 11 destinations located in the Northwest 

Network Cluster build close cooperation with Shayuchong Village, such as Shayuchong 

Beach, Guanhu Village, Guanhu Beach and Xiyong Beach. They are the main cooperation 
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partners. Also, some destinations located relatively far away begin to cooperate with 

Shayuchong Village, such as Pengcheng Village and Yangmeikeng Valley.  

 

 
Figure 7-7 Cooperation partners of Shayuchong Village and the strength of their CLs  

 

7.4.2 Travelling routes planning  
A complete travelling route refers to the round trajectories to and from tourist generating 

area (Campbell, 1967). This study only focuses on the section of travelling routes in the 

boundary of scenic district. Traveling routes planning should consider tourism resource 

supplementation, heterogeneity and sharing as well as transportation accessibility between 
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scenic villages and scenic spots (Yang, Ma & Huo, 2004). Based on the result of 

questionnaire survey, 93.5% tourists in Dapeng Peninsula visit more than two destinations 

during a visit, so it is very necessary to organize travelling routes that tourists want to follow 

and promote the tourism resource integration between different destinations in a travelling 

route (Liu, Zeng & Peng, 2013). CN lay a solid basis for travelling routes planning, because 

Cls between different destinations are measured based on the total number of times that they 

are organized in the same travelling routes. CN can figure out tourist preference in arranging 

travelling routes, which is consistent with the essence and purpose of planning (Chang & 

Shih, 2005).  
 

Through analyzing the network coherence of CN, we can identify the cooperation cliques.  

In fact, destinations in a clique are always organized in a travelling route due to their 

cooperation reciprocity. The coherence degree measures the popularity of the travelling 

routes. After identifying the cooperation cliques (see Table 6-4), we can use planning 

approaches to integrate tourism resources of clique members.   

 

First, we can introduce diverse tourism resources into a travelling route to enrich tourism 

images for tourists. For example, in the cooperation cliques made of Yangmeikeng Valley, 

Qiniangshan National Geographic Park, Pengcheng Village, Xichong Beach and Luzui 

Villa, whose coherence degree is 5.57 (see Table 6-4), tourists can not only appreciate 

beautiful natural scenery in mountains and beaches, but also enjoy the cultural and historical 

landscape in traditional villages. Second, we can also organize destinations with similar 

resources into a travelling route in order to utilize the cluster effect. For example, the clique 

including Yangmeikeng Valley, Xichong Beach and Lover Island, whose coherence degree 

is 5.46 (see Table 6-4), centers on the theme of coastal entertainment. Although they have 

similar coastal natural resources, they also try to build their own attractions by providing 

different activities. After bike-riding in Yangmeikeng Valley, tourists can experience 

coastal camping in Xichong Beach, then they can visit Lover Island by yacht to do marine 

adventure.  

 

7.4.3 Cooperation strategies from three dimensions 
Cooperation strategies based on CN are proposed in the regional context of the whole scenic 

district, rather than only focusing on either scenic villagers or scenic spots.  
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� Dimension of spatial interaction 

In the dimension of spatial interaction, spatial proximity and transportation 

accessibility have great influence on CLs of scenic villages. Especially, transportation 

accessibility is the most important sub-dimension of CLs. Road network density, road 

hierarchy and means of transportation together determine the transportation accessibility. 

Therefore, road network has a great influence on the cooperation frequency and effect 

between scenic villages and scenic spots (Li, 2012). Hence, one of the most important 

approaches to promoting spatial interaction is to improve road network systems based on 

CNs. 

 

Road network and transportation flows form the physical network that bridges different 

scenic villages and scenic spots. One of the ultimate goals of SVP is to increase the coupling 

degree between road network and CN. For one thing, roads network and transportation 

flows are the physical channels to realize the mobility of tourists between destinations. For 

another, CLs reflect the travelling demand of tourists between destinations. The physical 

channels must meet the tourist travelling demand. Therefore, SVP based on CN help ensure 

that road network can match the tourist travelling demand to the largest extent. Based on 

the strength of CLs between scenic villages and scenic spots, we can modify the road 

network density, determine the road hierarchy and select suitable transportation means. 

Road network density tends to be denser, road hierarchy tends to higher, and transportation 

means tend to be more various between destinations with stronger CLs. Besides, sidewalks 

and bike lanes must be set to increase the walkability of roads and encourage tourists choose 

low-carbon transportation means (Hu, 2011). Also, we can design various landscape 

alongside the sidewalks and bike lanes to create a desirable walking experience. 
 

� Dimension of tourism resource interaction 

Cooperation strategies related to tourism resource interaction is similar with competition 

strategies linked to the dimension of tourism resources. The main content of both 

cooperation strategies and competition strategies is allocating core tourist attractions and 

supporting systems in the right places. The principal of allocating tourism resources is to 

modify the land use in scenic villages to supplement the missing functions of scenic spots, 

and to explore the possibility of creating new tourist attractions. In the sense, the potential 
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of tourism resources can be maximized. In fact, SVP based on NC and CN are mutually 

complementary and explanatory.  

 

� Dimension of administrative affiliation 

In the dimension of administrative affiliation, we propose across-boundary planning 

strategies. As for scenic districts belonging to different jurisdictions, across-boundary 

planning is a must. Jurisdictions limit the cooperation between destinations, because of the 

different policy context and governance structure. Dapeng Peninsula covers the jurisdictions 

of three towns, namely Kuichong, Dapeng and Nan’ao. The local governments are 

responsible for making land use planning and monitoring tourism development in their own 

jurisdictions. Hence, cooperation between scenic villages and scenic spots located in 

different towns should break the limitation produced by jurisdictions and follow the CLs. 

For example, Pengcheng Village belonging to Dapeng Town has 45 cooperation partners 

based on the CN, including 18 scenic villages and 27 scenic spots (see Figure 7-8). Among 

them, 39 cooperation partners belong to either Kuichong Town or Nan’ao Town. Therefore, 

the cooperation strategies of Pengcheng Village must abide by the principals of across-

boundary planning. In the plan-making process, the stakeholders of cooperation partners 

should negotiate the issues on organizing travelling routes, integrating land use, building 

road connections and allocating tourism facilities, and increase the cooperation 

opportunities by building joint development projects.  
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Figure 7-8 Cooperation partners of Pengcheng Village and the strength of their CLs  

 

7.4.4 Empirical case validation from road system planning of Dapeng 

Peninsula 
In order to verify the feasibility of cooperation strategies, our planning team took part in the 

practice of road system planning for Dapeng Peninsula in the early 2017. Our team members 

planned the road system based on the NC. After reporting the planning process and results, 

we received satisfactory feedbacks from the stakeholders, mainly referring to leaders from 
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town government. They commented that the plan could help alleviate traffic congestion and 

promote regional cooperation. The process of road system planning is as follows: 

 

� Tourist travelling demands and traffic problems 

According to the result of questionnaire survey, majority of tourists of Dapeng Peninsula 

come from Shenzhen and nearby cities of Pearl River Delta, including Hong Kong, Huizhou, 

Dongguan and Guangzhou. Among them, 82% tourists are from the rest districts of 

Shenzhen (see Appendix 2). The means of transportation from the tourist generating area to 

Dapeng Peninsula are mainly motorized transportation, such as self-driving and tour buses. 

64% tourists travel by driving private cars (Xiong, Zhang, Sun & Yang, 2015). After 

entering the scenic district, many tourists usually change the transportation means to 

walking and bicycling. Questionnaire survey reveals that 30% tourists choose to walk and 

17% tourists choose to ride bikes. However, Dapeng Peninsula troubles with severe traffic 

jams nowadays, because the road system cannot satisfy the travelling needs of visitors. The 

walkability of road system in Dapeng Peninsula is also very weak.  

 

� Current road system  

The current road system of Dapeng Peninsula is branched structure.  The sole north-south 

artery consists of four sections, namely Pingkui Road, Pingxi Road, Binhai Road and Nanxi 

Road (see Figure 7-9). Because this road is the only choice for tourists, it undertakes great 

traffic pressure. As branches of the trunk road, many west-east roads are winding and 

circuitous with many dead-ends. Through matching the road network with the CN, we find 

that the coupling degree is barely satisfactory. First, the CLs within the Northwest Network 

Cluster and Southeast Network Cluster are strong, but the road hierarchy and road network 

density cannot support the close cooperation demand. For example, the CLs between 

Pengcheng Village, Yangmeikeng Valley and Xichong Beach are the strongest, but their 

road connections are crooked, low hierarchy with messy layout. What is worse, there is no 

direct road connections between Guanghu Village and Shayuchong Village, between which 

the CLs are evident. Second, road connections in the geographical units are also weak. For 

instance, Yangmeikeng Valley, Luzui Villa and scenic villages located in Xinda-Judiaosha 

Geographical Unit are mainly connected by narrow roads with about three-meter width. 

Third, roads connecting the isolated villages located relatively far from scenic spots are so 

insufficient that the number of visitors declines greatly.  
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Figure 7-9 Current road system of Dapeng Peninsula  
 

� Road system planning  

Road system planning should be made to solve the traffic problems. The planning should 

not only consider coupling with the CN, but also take local terrain and land ownership into 

considerations (Sun & Ma, 2014). The plan content includes distinguishing the road 

hierarchy and modifying the road trajectory. The plan of road system planning is Figure 7-

10. 
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Figure 7-10 Transportation system planning  

 

First, we suggest that two sections of the north-south trunk road, namely Pingkui Road and 

Pingxi Road, should be upgraded from artery to express road in order to increase the 

connectivity. Nanxi Road is upgraded from sub-arterial road to arterial road to support the 

cooperation between geographical units of Xinda-Judiaosha, Dongchong and Xichong. Also, 

the narrow road between Yangmeikeng Valley and Luzui Villa is upgraded to a sub-arterial 

road.  

 

Second, in terms of modifying road trajectories, we make the following plans. We plan a 

new road alongside the coastal line directly linking the geographical units of Pengcheng and 

Xinda-Judiaosha. Also, we plan a road section between Tuyang Village and Guanhu Village 

to link all the destinations of Northwest Network Cluster. In order to alleviate traffic 

pressure in the north-south direction and stimulate the tourism prosperity of Baguang Scenic 

Spot, we suggest opening a tunnel between the geographical units of Baguang and 
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Pengcheng. In order to support the CLs between scenic villages of Bantianyun, Egong and 

Xigong, a collector is planned alongside the foot of mountain.  

 

7.5 Summary 

This chapter explores the value of TCN in guiding SVP. The findings of NC and CN 

analysis are implemented in the plan-making process.  First, after integrating the NC and 

CN, we produce the integrated TCN and then analyze its strengths and weaknesses. The 

strengths of TCN for Dapeng Peninsula lie in that it demonstrates clear network clusters, 

hierarchical NC and across-boundary CN. The weaknesses of TCN mainly refers to the low 

coupling degree between physical road network and the CN and the poor connectivity 

between two network clusters.  

 

Second, based on the findings related to NC analysis, we propose the overall development 

theme of the scenic district, which is the first and foremost issue to make competition 

strategies. Also, we arrange the sequence of land development for village clusters, which 

terminates cut-throat competition. Then, detailed competition strategies are proposed from 

the four dimensions influencing NC. Linking to factors influencing NC of scenic villages, 

we make corresponding planning strategies centering on village physical space. The 

feasibility of these strategies is verified by the empirical case study of Jiaochangwei Village. 

After implementing these plans, the NC has been largely improved in terms of spatial 

function and layout, road network and public space, and low-impact development and 

management wisdom.  

 

Third, based on the findings of CN analysis, we find the best way to identify cooperation 

partners of every scenic village and scenic spot, which is the precondition of making SVP. 

Also, travelling routes are planned according to cooperation cliques. Afterwards, 

cooperation strategies from the three dimensions are proposed. Depending on factors 

influencing CLs of scenic villages, we make corresponding planning strategies.  The 

reliability of these strategies is also verified by applying it in the road system planning of 

Dapeng Peninsula. The plan greatly increases the coupling degree between road system and 

CN. As a result, the new road network can help satisfy the travelling demands of tourists. 
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8. Conclusion 

8.1 Recap of thesis content 

Although recent years have witnessed the tremendous tourism boom in scenic villages in 

China, we cannot overlook potential problems that hinder long-term development. For one, 

cut-throat competition takes place between scenic villages and scenic spots, leading to 

bankruptcy of many scenic villages. For the other, the planning system in China lacks 

pointed guidance for scenic villages. Given these facts, this dissertation attempts to 

contribute to the academic field through arguing that TCNs are the best choice to rebuild a 

well-connected relationship between scenic villages and scenic spots in a scenic district. 

Specifically speaking, the thesis proposes the following three research questions in Chapter 

1: 1) how to develop a model for measuring TNCs between scenic villages and scenic spots, 

2) how to identify the factors that have an impact on the strength of coopetition between 

scenic villages and scenic spots, 3) how to analyze the main structural features of TCN, and 

4) to enact planning strategies based on TCNs.  

 
The above research questions are addressed chapter by chapter in this dissertation. In order 

to lay a solid theoretical basis of measuring TCNs and guiding SVP, Chapter 2 leads the 

overall discussion from Chapter 3 to Chapter 7 through a thorough literature review on 

coopetition theory, network approach and SVP. On this basis, it reveals the two structural 

elements of a TCN, namely NC and CN. Furthermore, the relationship between TCNs and 

SVP is elucidated. 

 
Chapter 3 and Chapter 4 focus on NC, one of the two structural elements of a TCN. These 

two chapters together explore the methodology of measuring NC and explicate the factors 

that influence NC. Chapter 5 and Chapter 6 elaborate on CNs, the other structural element 

of TCN. These two chapters develop the model of measuring and analyzing CNs and explain 

the factors that impact the strength of CLs. Taken together, these four chapters address the 

first three research questions, as are proposed in Chapter 1. 

 



	
	

148	

Chapter 7 integrates the notions of NC and CN together into a large TCN picture and offers 

SVP strategies on the basis of previous discussions and findings. This chapter makes a 

response to the last research question.  

 

This Chapter 8 concludes the entire dissertation, summarizing the major findings, 

highlighting the contributions, and suggesting future research.  

 

8.2 Summary of major findings  

8.2.1 Measurement of nodal competitiveness of scenic villages 
� Model formulation 

The model that measures NC of scenic villages is built through combining social media data 

analysis under the framework of machine learning, questionnaire survey and expert scoring 

together. Empirically, the model is verified through the case of Dapeng Peninsula.  

 

This thesis develops a novel way of illustrating the procedure of social media data mining, 

cleaning and analyzing. First, data mining was conducted on the API of Sina Weibo with 

coded web crawler. Second, I propose the methods of data cleaning by recognizing the 

targeted tourism destinations and identifying tourist behaviors. Third, we introduced 

Word2Vec and LSTMM to conduct data analysis. Then, questionnaire survey provides 

supplementary data that we could not achieve through social media data analysis. In all, this 

new methodology creates a useful tool to connect social media data with NC measurement. 

 

On the basis of previous discussion, we built a model to measure the NC of scenic spots and 

scenic villages located in the same scenic area through three attributes, namely tourist 

sentiment orientation, present tourist market shares, and potential tourist awareness. Tourist 

sentiment orientation is measured by applying CSA based on the text content of Weibos. 

Present tourist market shares are calculated based on the number of Weibos linked to every 

destination. Potential tourist awareness is reflected by measuring the number of Weibos 

being forwarded, liked and commented. The questionnaire survey provided the proportions 

of travelers visiting scenic villages in the total tourist population visiting scenic spots that 

villages are attached to, serving as an important reference for amending the NC of part of 

scenic villages. 
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� Factors of nodal competitiveness 

The factors that influence NC reveal the underlying reasons why scenic villages demonstrate 

different levels of competitive advantages. These factors were proposed from the following 

four dimensions, namely situational conditions, tourism resources, sustainable development 

and destination management.  

 

Then, the four dimensions are interpreted by introducing 12 sub-dimensions. To put it 

specifically, situational conditions consist of geographical location, transportation 

accessibility and surrounding environment. Tourism resources include inherited resources, 

created resources and supporting resources.  Sustainable development is influenced by 

ecological security, social stability and sustainable land use. Tourism management is 

impacted by marketing, organization and development strategies.  

 

Afterwards, these sub-dimensions are further explained by introducing 28 detailed factors. 

The weight of these factors was determined through administering a questionnaire survey 

in Dapeng Peninsula. By analyzing the collected questionnaire papers, we find that NC of 

scenic villages depends most heavily on their situational conditions, especially their 

geographical location, transportation accessibility and surrounding environment. In detail, 

‘competitive advantages of scenic spots that villages rely on’ is the most important factor 

of NC of scenic villages. The second most important factor is ‘transportation stations near 

scenic villages’. Besides, the factors of “number of villages relying on the same scenic spot” 

and “environment health of scenic villages” were selected by over 60% of all respondents. 

The options of ‘service facilities of scenic villages’, ‘spatial distance from scenic spots’, 

‘road grades nearby’, ‘number of scenic spots nearby’, ‘spatial distance from origins of 

tourists’ and ‘promoting’ were selected by over 50% of all respondents. These factors 

represent the main considerations of tourists when they select destinations, which must be 

highlighted in the SVP. 
 

8.2.2 Measurement of cooperation linkages of scenic villages 
 Model formulation 
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Similarly, the model that measures CLs between scenic villages and scenic spots is built 

through combining social media data analysis and questionnaire survey. This model is also 

verified through the empirical study in Dapeng in Chapter 5. 

 

We built a new methodology to illustrate the procedure of social media data mining, 

cleaning and analyzing in order to measure CLs. The social media data used to measure CLs 

is the same as the one used to measure NC, so the procedure of data mining and cleaning 

are consistent with the procedure of measuring NC. The differences, however, lie in data 

analyzing process with the purpose of extracting tourist travelling routes by applying Weibo 

sign-in data analysis and CSA.  

 

Following the above procedure, we built the model to measure the strength of CLs between 

all scenic spots and scenic villages. Through questionnaire survey, we achieved the 

proportions of travelers visiting scenic villages in the total tourist population visiting scenic 

spots that villages are attached to and the proportions of travelers simultaneously visiting 

two different scenic villages in the total tourist population visiting the scenic spot that two 

villages depend on. Questionnaire survey supplements the CLs between part of scenic 

villages and scenic spots. The model of measuring CLs is made up of three formulas that 

match different scenic and scenic villages. 

 

� Features of cooperation networks  

After measuring CLs based on the model, we used social network analysis to visualize and 

explore the features of the CN made of CLs. Under the framework of network approach, 

this analysis mainly includes such five aspects as network density analysis, network 

structure analysis, degree centrality analysis, betweenness centrality analysis and network 

coherence analysis. Firstly, network density analysis reveals the overall connectivity of CLs. 

Secondly, network structure analysis infers the overall structural layout of CLs. Thirdly, 

degree centrality analysis represents the position of different nodes based on the number of 

CLs incident upon them. Fourthly, betweenness centrality analysis describes whether 

certain nodes are needed as a bridge in the chain of CL. Fifthly, network coherence analysis 

groups nodes into different cooperation cliques according to the strength of CLs.  

 

� Factors of cooperation linkages 
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This study also explores the factors that have an influence on CLs of scenic villages in order 

to reveal the potential mechanism behind the rise of CLs. Questionnaire survey reveals the 

factors from the following three dimensions, namely spatial interaction, tourism resource 

interaction and administrative affiliation. Spatial interaction refers to spatial proximity and 

transportation accessibility between scenic spots and scenic villages. Tourism resource 

interaction is impacted by the degree of resource supplementation, heterogeneity and 

sharing. Administrative affiliation is influenced by jurisdictions and joint development 

projects. The three dimensions are further explained by 7 sub-dimensions and 16 detailed 

factors. The weight of these factors was suggested through a questionnaire survey in Dapeng. 

By analyzing the collected questionnaires, we find that about 89% of the respondents 

believed that means of transportation are the most important factors of CLs. About 82% of 

the respondents selected spatial distance between scenic villages and scenic spots. Besides, 

about 52% of the respondents highlighted the influence of spatial berries and road hierarchy 

between scenic villages and scenic spots. It can be inferred from the result that the influence 

of spatial interaction on CLs is most evident in Dapeng Peninsula. Besides, about 72% of 

the respondents selected supplementation in service facilities, which is the most important 

factor in the dimension of tourism resource interaction. About 51% of the respondents 

considered differences in resource types as the factors when organizing travelling routes. 

The influence of administrative affiliation on CLs is minor compared with spatial 

interaction and tourism resource interaction.  
 

8.3 Implications for planning practices 

The above findings provide planners with a new toolkit to plan sustainable scenic villages 

in China. This study explores the value of TCN on guiding planning strategies. Especially 

in the plan-making process, planners can gather useful information from the TCN.  

 

Firstly, the findings of NC help us propose the overall development theme of the scenic 

district and arrange land development sequence for different village clusters. On the basis, 

detailed competition strategies are proposed from the dimensions of tourism resources, 

situational locations, sustainable development and destination management as well. 

Secondly, findings of measuring CLs provide valuable reference for identifying the 

cooperation partners of every destination, and arranging travelling routes in the scenic 

district. Furthermore, cooperation strategies are also proposed from the three dimensions 
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that influence CLs. Among them, I elaborate the road system planning and strategies of 

overcoming the adverse impact resulted from administrative fragmentation.  

 

It is through this planning manner that we check disordered tourism development and build 

a multi-win interaction network between scenic villages and scenic spots located in the same 

scenic district. 

 

8.4 Contributions  

This thesis makes twofold contribution. First, it builds the model to quantitatively define 

and measure NC and CN in a TCN. Second, this research applies the TCN to rural planning 

system, and create a new methodology to conduct SVP. 

 

8.4.1 Contribution to knowledge  
This study makes a contribution to knowledge base. This research expands the application 

of TCN by translating it from the business field to sustainable tourism development of 

scenic villages. This research supports the idea that TCNs are an ideal framework to 

promote positive interaction between different tourism destinations. Besides, through 

building the model, this research quantifies the otherwise abstract NC and CLs between 

scenic villages and scenic spots located in the same scenic district. Analysis on the structure 

of TCNs offers guidance for future SVP.  

 

This research propels the exploration in scenic villages from individual case study to 

collective cluster study in the regional context. It emphasizes interrelated relationship 

between scenic villages. By improving the interdependent network between them, this study 

proposes a new roadmap to guide SVP.  

 

8.4.2 Contribution to practice  
Contribution on practice is twofold. First, this study uses coopetition theory to address 

vicious competition and restore a multi-win interrelated TCN between scenic villages and 

scenic spots. This research proposes a novel way to measure the coopetition interaction 

based on spatial distribution of tourist flows. Only in this way can the interaction between 
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different villages achieve coopetition that benefits all participants, instead of resulting in 

zero-sum competition.  

 

Second, this study fills the gap of planning system and offers profound lessons to conduct 

the pointed plans for scenic villages in China. It becomes gradually evident that, the four 

relevant planning documents, including village planning, urban planning, tourism 

development planning and protection and development planning for traditional villages, 

have demonstrated great limitations in many aspects. This study provides important hints 

by conducting a pointed plan based on TCNs. 

 

8.5 Limitations and proposals for future study 

8.5.1 Limitations of this study 
While this dissertation demonstrates remarkable academic novelty as is discussed earlier, 

three limitations need to be identified to suggest future research. Firstly, the volume of Sina 

Weibo data can be larger if more time and staff are permitted. The research records only 

6,819 valid Weibo posts. Data mining and cleaning is a very time-consuming process. In 

this study, it took 89 days to conduct preliminary data mining through the API, collecting 

2,000 million pieces of microblog as the raw data. Then we spent about 62 days to finish 

the cleaning work. Though the data volume is big enough to measure the total NC and CN 

with high accuracy, it cannot support the further study on the dynamic change of TCN 

annually.  

 

Secondly,  Sina Weibo data can not cover all the tourists who has visited given tourism 

destinations. For one thing, most of foreign tourists don’t use Sina Weibo to post their 

travelling experiences, because  Sina Weibo is Chinese-based social media. For another, we 

can not extract the travelling information of visitors who do not have a user’s ID of Sina 

Weibo or even do not use Internet, such as some aging persons.  Although it is impossible 

to get full sample data, Sina Weibo has great value on analyzing tourists’ behavior, because 

the registers of Sina Weibo offer a good data sample, which involves tourists of different 

age groups, occupations and income classes.     
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Thirdly, the application scope of models might be limited to specific research targets. The 

model of measuring TCN is only suitable for scenic villages located in full-fledged scenic 

areas. The attributes in the model are based on tourist flows recorded on the social media. 

For scenic areas that are still underdeveloped or developing, since the number of tourists is 

limited, it is much more difficult to identify the common features and general preference of 

tourist flows. We can depend on the Tourism Area Life Cycle Model 12 to distinguish the 

mature scenic districts. Although the models cannot involve all the scenic villages, they 

make great contribution to promoting the sustainable development of scenic villages located 

in the mature scenic districts.  

 

8.5.2 Suggestions for future research 
In view of the research trend of scenic villages, the following suggestions are proposed for 

future research.  

 

Firstly, the future research on scenic villages are advised to center around the interaction 

between scenic villages and scenic spots. Only focusing on individual scenic villages yields 

misleading results, because scenic villages live on scenic areas.  

 

Secondly, we can spend more time and hire more staff to enlarge the volume of social media 

data mined from the Internet. When data volume is big enough, we can try to use the model 

proposed in this dissertation to explore the dynamic change of TCNs annually. In the sense, 

we can reveal much more findings related to tourism coopetition between scenic villages 

and scenic spots.   

 

Thirdly, we can try to apply the model built in this study to measure the NC and CN for 

different scales of scenic area. For instance, we can measure coopetition between different 

cities from the macro-perspective and propose competition and cooperation strategies for 

the sustainable tourism development of city clusters.  

                                                
12 The life cycle of scenic district includes five stages, namely exploration, investment, development, 
consolidation, stagnation. The models proposed in the dissertation is only applicable for scenic districts that 
have evolved into and after consolidation stage (Butler, 2005). 
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Appendix 1: Questionnaire survey on tourists of Dapeng Peninsula, 

Shenzhen 

Dear tourists, 

I am a PhD candidate from Hong Kong Polytechnic University. My research is related to 

scenic villages within the scenic district of Dapeng Peninsula in Shenzhen. Dapeng 

Peninsula is located in the southeastern part of Shenzhen City. It is a world-class tourism 

and resort destination with abundant tourism resources. The purpose of this questionnaire 

survey is to understand how different tourists select and evaluate different nodes in Dapeng 

scenic district. Please refer to the attached map and fill out this questionnaire according to 

your personal experience. Rest assured that your responses are taken anonymously and kept 

confidential for research purpose only. Thank you very much for your cooperation. 

 

Figure 1 Traffic and tourist map of Dapeng Peninsula  

 

1. Please select the age range that best describes your situation. 
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 Not more than 20 years old  21-40 years old  41-60 years old  Above 60 years 

old 

 

2. Which city do you reside? ______ 

 

3. How did you reach Dapeng Peninsula from where you live? 

 By private automobile  By public transportation  By bicycle  On foot 

 

4. How did you move within the scenic district in Dapeng Peninsula? 

 By private automobile  By public transportation  By bicycle  On foot 

 

5. How many days did you stay in Dapeng Peninsula?  

 One day  Two days  Three days  Four days and above 

 

6. Please select the monthly income range that best describes your situation. 

 Not more than 3,000 yuan  3,001-6,000 yuan  6,001-9,000 yuan  Above 9,000 

yuan 

 

7. Scenic villages provide important services, including dining, lodging, shopping, 

leisure and parking, for nearby scenic spots. Please tick scenic spots and scenic villages 

that you visited in Dapeng Peninsula in the below boxes (you may choose more than 

one answer) and draw your routes on the above map. 
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Scenic spots in Nan’ao Town 
Judiaosha-Xinda Area  

Yangmeikeng Valley Luzui Villa  
Qiniangshan National Geographic Park  
Qixing Yacht Club Dapeng Yacht Club 

Langqi Yacht Club Qiqi Family Paradise 
Judiaosha Beach  

Dongshan Pier 
Riding Club  

Dongchong Area  
Dongchong Beach 

Xichong Area  
Love Island Xichong Beach 

Nan’ao Town and Vicinity  
Moon Beach Shuitousha Beach Nan’ao 

Pier  Bantianyun Village  
Egong Village 

Scenic villages in Nan’ao Town 
Judiaosha-Xinda Area  

Xiahenggang Village Shapu Village 
Oushuyuan Village Pingshanzai Village 

Dalingxia Village Xinwei Village  
Dongshan Village Shanghenggang Village  
Lizhishan Village Dadui Village  
Gaoling Village Bizhou Village  
Yangmeikeng Village Hebei Village 

Dongchong Area  
Shangwei Village Dawei Village  
Dianzai Village Dongshagang Village 

Xichong Area  
Hesou Village Xigong Village 
Xiyangwei Village Getian Village  
Nanshe Village Xishagang Village  
Yashan Village Xinwu Village 

 

Scenic spots in Dapeng Town 
Pengcheng Area  

Jiaochangwei Beach Pengcheng Village 
Dongshan Temple Paiya Mountain 

Dayawan Nuclear Plant 
Xiasha Area  

Jinshawan Beach Xiantouling Prehistoric 
Ruins  
Dapeng Town and Vicinity  

Guanyin Mountain Longyan Temple  
Shuibei Village Wangmuwei Village 

 
 

Scenic villages in Dapeng Town 
Pengcheng Area  

Jiaochangwei Village Dongcun Village 
Tianxin Village Sihe Village  

Pengcheng Village Wuchong Village 
Xiasha Area  

Xiantouling Village  
Dapeng Town and Vicinity  

Shuibei Village Wangmuwei Village 

 

Scenic spots in Kuichong Town 
Guanhu Area  
□Guanhu Beach □Shayuchong Beach □Former 
Site of Dongjiang Troops 
Xiyong Area  
□Xiyong Beach  □Rose Beach 
Tuyang Area  
□Tuyang Beach 
Baguang Area:  
□Baguang Scenic Spot 
 
 

Scenic villages in Kuichong Town  
Guanhu Area  
□Shayuchong Village □Guanhu Village 
Xiyong Area  
□Xiyong Village 
Tuyang Area  
□Tuyang Village 
Baguang Area:  
□Dawangqian Village 
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8. What factors did you consider when selecting the above villages as your destinations? 

(you may choose more than one answer) 

· Dimension of tourism resources 

Inherited natural resources of scenic villages Inherited cultural resources of scenic 

villages Created recreation projects of scenic villages Created tourism events and 

activities of scenic villages Infrastructure of scenic villages Service facilities of scenic 

villages Scale of land reserve of scenic villages Landscape of scenic villages 
· Dimension of situational conditions  

Spatial distance between scenic villages and scenic spots Spatial distance between 

scenic villages and origins of tourists Road network density near scenic villages Road 

grades near scenic villages Transportation stations near scenic villages  Number of 

scenic spots nearby  Competitive advantages of scenic spots that villages rely on 

Function complementarity of scenic villages to the scenic spot  Number of villages 

relying on the same scenic spot 
· Dimension of sustainable development  

Ecological capacity and security of scenic villages Environmental health of scenic 

villages Villagers’ living quality Villagers’ production quality Spatial expansion of 

scenic villages toward scenic spots Spatial expansion of scenic spots toward scenic 

villages 

·Dimension of tourism management  

Consumption levels Investment and Pricing Promoting Population of tourism 

employees Service quality of tourism organizations Bonus policies Number and 

level of plans for future development 

·Other factors ________________(please specify) 

 

9. What factors did you consider when designing traveling routes? (you may choose 

more than one answer) 

· Dimension of spatial interaction 

The spatial distance between scenic villages and scenic spots The spatial berries 

between scenic villages and scenic spots Road network density Road hierarchy 

Means of transportation 

· Dimension of tourism resource interaction 
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Differences in resource types  Differences in development levels  Supplementation 

in functional orientations Supplementation in service facilities Extent of open access 

to resources Extent of monopoly of resources 

· Dimension of administrative affiliation  

Jurisdictions at the level of township Jurisdictions at the level of geographical unit 

The number of projects The grade of projects 

 

·Other factors ________________(please specify) 
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Appendix 2: Basic data and analysis of questionnaire survey on tourists 

All questionnaire takers have visited Dapeng Peninsula and posted their comments on 

Weibo. A total of 382 valid questionnaire sheets were returned in this study. This appendix 

provides a detailed profile of these questionnaire surveys on the following six aspects 

including age composition, distribution of tourist origins, means of arrival transportation, 

means of transportation within scenic district, length of stay within scenic district and 

income level of tourists.   

 

1. Age composition 

Figure 1 demonstrates the age composition of respondents. Those aged between 21 and 40 

constitute the overwhelming majority (78%), indicating that Dapeng Peninsula is highly 

popular among young population. Those aged not more than 20 years old take up 8%, those 

aged between 41 and 60 take up 12% and senior citizens (above 60) only take up 2%. 

 

 
Figure 1 Age composition of respondents 

 

2. Distribution of tourist origins 

Figure 2 illustrates the main tourist origins. Most respondents (82%) come from different 

parts of Shenzhen. Those from nearby Pearl River Delta cities, including Dongguan, 

Huizhou, Guangzhou and Hong Kong, jointly contribute 15%, while only a few (3%) 

tourists come from other cities. 
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Figure 2 Distribution of tourist origins 

 

3. Means of arrival transportation 

In terms of means of arrival transportation, 64% of all respondents select private 

automobiles, while in contrast only 29% choose to arrive by bus or metro (Figure 3). A few 

arrive in Dapeng by bike or by walk. Therefore, the characteristic of self-driving traveling 

is evident in terms of arrival transportation. 

 

 
Figure 3 Distribution of means of arrival transportation 

 

4. Means of transportation within scenic district 

Figure 4 illustrates the selection of internal transportation means within scenic district. After 

entering Dapeng Peninsula, tourists change means according to length of stay and planning 

of activities. The proportions of bicycle (17%) and walking (30%) rise significantly, when 

compared with arrival transportation. 
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Figure 4 Distribution of means of transportation within scenic district 

 

5. Length of stay within scenic district 

Figure 5 demonstrates the length of stay within scenic district. One-day tour (31%) and two-

day tour (53%) are most popular, while those who stay not fewer than four days only 

constitute 2%, indicating that tourism products in Dapeng are mainly short-term oriented.  

 

 
Figure 5 Length of stay in Dapeng Peninsula 

 

6. Income level 

Figure 6 demonstrates the income level of interviewed tourists. 29% of tourists belong to 

low-income group with monthly earning of no more than 3,000 yuan. 38% of tourists belong 

to medium-income group with monthly income between 3,001 yuan and 6,000 yuan. Only 

7% of tourists claim monthly income of more than 9,000 yuan. The results reveal that the 

current Dapeng Peninsula are populace-oriented in terms of tourism product provision. 
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Figure 6 Income level of respondents 
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Appendix 3: Expert-oriented questionnaire survey on the construction of 

tourism nodal competitiveness model 
 

Dear experts, 
I am a PhD candidate from Hong Kong Polytechnic University studying scenic village 

planning in Shenzhen. In this questionnaire, I attempt to seek your professional guidance 

on criteria of evaluation. Your opinions provide highly important reference for measuring 

nodal competitiveness within study area. This questionnaire is taken anonymously and only 

for research purpose. Thank you very much for your support. 

 

In my study, tourism nodes consist of scenic spot nodes and scenic village nodes in a certain 

scenic district. Social media data retrieved from Sina Weibo are collected as the primary 

input to quantify tourism nodal competitiveness. The important information includes names 

of users, contents of Weibo, posting time, number of forwarders, number of likes, number 

of comments and publications of geographical locations. This research attempts to establish 

connections between the information extracted from Weibo posts and three important 

components of tourism nodal competitiveness. To put it concisely, 1) tourist sentiment 

orientation is reflected through artificial intelligence-enabled evaluation on sentimental 

propensities of tourists on certain tourism nodes; 2) index of present tourist market shares 

is measured through number of Weibo posts; and 3) index of potential tourist awareness is 

embodied through number of forwarders, likes and comments, reflecting intensity of 

promotion of certain tourism nodes.   

 

In a five-level Likert scale grading system, a 5-point means very important, a 4-point means 

relatively important, a 3-point means somewhat important, a 2-point means relatively 

unimportant, and a 1-point means not important. In Table 1, please grade the level of relative 

importance of numbers of forwarders, likes and comments for index of potential tourist 

awareness, using the five-level Likert scale. In Table 2, please grade the level of relative 

importance of three components of tourism nodal competitiveness, using the five-level 

Likert scale. Your opinions are very important in forming my criteria of evaluation. Thank 

you. 
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Table 1 Grades on relative importance of numbers of forwarders, likes and comments 

Criteria Number of forwarders Number of likes Number of comments 

Grade    

 

Table 2 Grades on relative importance of attributes of nodal competitiveness 

 

A total of 20 experts were invited and 16 valid questionnaires were collected, with an 

effective response rate of 80%. These 16 experts are from different fields related to this 

research, among whom 3 are from the computational science background, 4 study tourism 

management and planning, 4 study rural village planning and the rest 5 research big data in 

social networks. 

Component Tourist sentiment orientation Present tourist market shares  Potential tourist awareness 

Grade    
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