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ABSTRACT 
This study proposes and tests a theory of the effects of competition network structure 
and competitive behavior on customer performance. Competition networks are 
defined as the patterns of interdependence between rivals that emerge from direct 
competition. We propose that the size, density and heterogeneity of competition 
networks influence customer performance in a systemic way. The results show that 
network size and network density positively affect customer performance, and network 
heterogeneity has no effect on the customer performance. We also validate the partial 
mediation role of competitive behavior in the process of competitive network 
structures affect the customer performance. We test our hypotheses in a unique 
dataset drawn from the Chinese service industry in Beijing and Shanghai. 

Keywords: competition network structure, competitive behavior, customer 
performance, Chinese catering industry 

 

INTRODUCTION 
Since the 1980s, the competitive environment has become increasingly prominent dynamic characteristics, as well 
as the opportunities and challenges brought to the enterprise, has been widely concerned by the academic 
community (Milliken，1987; Slater, S. F., Narver, J. C., 1994; Powell, J. H., Bradford, J. P., 2000; Li, D., Liu, J., 2014; 
Prajogo, D. I., et al., 2016). How to quickly understand the situation and enhance the performance of enterprises is 
a matter of great concern to enterprises and scholars. The famous “structure - conduct - performance” model of 
industrial organization theory, that is, SCP model can well combine competitive environment with business 
performance together. Scholars have done a lot of research, however, there is still no consensus on the relationship 
between the two, which is divided into three categories: First, competition has a significant positive impact on firm 
performance (Porter, M. E., 1990; Dasgupta, P., Stiglitz, J., 1980; LIN, 2013). Second, the market competition did not 
improve the industrial concentration, to bring the expected good market performance (Hemmasi, M., ei al, 1990). 
Third, the competition has had an inverted U-shaped impact on corporate performance (Aghion, P., 2005). In short, 
the current scholars from their own perspective, come to the above three different conclusions. The main reason is 
that the previous researches on the market structure is from a single measure. The practice of using the market 
concentration to reflect the degree of competition in the industry is biased (Duan Xiao, Jin Zhan-ming, 2015). Under 
the background of threat, complexity and dynamic of competitive environment, it is difficult to effectively reflect 
the characteristics of market structure by a single measure. So, how can we effectively measure the market structure 
in the “many-to-many competition” pattern of the current inter-enterprises? PI, Sheng-lei (2014) pointed out that 
the “many-to-many” competitive relationship emphasizes the characteristics of a certain type of enterprise in the 
competitive behavior level, based on the network embedded or social network perspective to provide a good idea 
for these studies. Therefore, from the enterprise level, based on the perspective of the use of SCP framework, we 
analyze the relationship between enterprise market structure and business performance. 

The service industry competitive behavior is easy to observe, and the dynamic characteristics of the competitive 
environment is obvious, so we will target the industry locked in the service industry. Some scholars use consumer 
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satisfaction as one of the indicators to measure market performance (Fornell, C., Robinson, W. T., 1983; Anderson, 
E. W., 1996; Anderson, E. W., 2000). Meanwhile, in the perspective of many-to-many competition, scholars of 
competitive network theory pay attention to the influence of the structure and status of the network on the 
competitive advantage and performance (Gnyawali, D. R., Madhavan, R., 2001). Therefore, we focus on the impact 
of competitive network structure and competitive behavior on customer performance in the competitive network 
perspective. 

In this paper, we try to address two issues: First, how does the ego-networks structure affect the customer 
performance of service enterprise? Comparing the three conclusions of the existing SCP framework research, what 
kind of conclusions are supported by the network approach? Second, the impact of competitive network structure 
and competitive behavior on corporate customer performance is mainly the result of joint action or causality? To 
this end, we review the current research, put forward the theoretical model of competitive network structure 
affecting customer performance, and conduct empirical research. Based on the ego-network perspective, we 
construct the competition network of catering enterprises through geographical location, and makes use of the data 
of Beijing and Shanghai catering enterprises to carry on the empirical research, to explore the influence of 
competitive network structure on customer performance. 

LITERATURE REVIEW 

Competition Network and Competition Network Structure 
Maria and Soren (1999) divide the relationships among firms into: cooperation, competition, cooperative 

competition, and coexistence. Competitive networks are social networks based on competitive relationships, and 
defined as interdependencies between rivals that arise from direct competition. It is generated from the interaction 
between social entities (Simmel, 1964). Individual action will be organized from the competitive network structure. 
Gimeno (2004) pointed out that the competition network is different from the active cooperation network. The 
competition network is passive to generate, and focus companies will always selectively focus on the behavior of 
some competitors. Paul (2014) describes the competitive network in detail. Competition networks are defined as 
the relational structures of interdependence between rivals that emerge from direct competition. Because the 
competition is dynamic, competition creates interdependencies expressed through patterns of action and response 
(Barnett and Pontikes, 2008; Baum and Korn, 1999; Chen, 1996; Gimeno and Woo, 1996; Smith et al., 1991; Tsai, Su, 
and Chen, 2011). The enterprise is also facing the competition all the time. The competitive position between 
enterprises is constantly changing, so the ego network structure is also changing. In this paper, the competitive 
network structure is defined as the network structure of the individual social network based on the competitive 
relationship. 

Competitive Behavior 
Competitive behavior is the basis of competition dynamic research. Enterprises can establish their own strategic 

position better than competitors, thus create and maintain a competitive advantage. MING-JER CHEN defines 
competitive behavior as a direct, clear, and observable competitive action initiated by an enterprise in order to 
improve its relative competitive position. He studied the competition among firms with the basic elements of two 
competing interactions as an analytical unit. The types of competitive behavior in different industries are often 
different due to industry differences. Mintzberg (1998) argues that corporate competition may include mergers and 
acquisitions, access to new markets or new industries, coalitions, lower prices, higher prices, and new products. 
Smith et al. (2001) further divide competitive behavior into price behavior, marketing behavior, new product 
behavior, behavior related to scale of scale, service and operational behavior, and signal behavior.  In the study of 
China’s civil aviation industry, WANG Qiang et al (2014) according to industry characteristics adopt the actual 
carrying capacity and fares to measure competitive behavior of Chinese civil aviation industry. It can be seen that 
the division of competitive behavior in different industries is also different. For the service industry, the competitive 

Contribution of this paper to the literature 

• There are differences in the influence of different dimensions of competition network structure on enterprise 
customer performance. Network size and network density positively affect enterprise customer 
performance. 

• There are partial mediation role of competitive behavior in the process of network size and network density 
affect the customer performance. Competitive behavior has a greater impact on customer performance. This 
indicates that for catering enterprises only having a good competitive network structure is not enough to 
cater to customers.   
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behavior of enterprises is often in order to better meet the consumer, which can be divided into the introduction of 
promotional activities, providing special services, increase services, enhancing the service environment. 

Customer Performance of Service Enterprise 
Slater (1999) and Anderson (1998) argue that customer performance, which is one of the important components 

of organizational performance, is mainly manifested in the customer perception of the product quality or services 
quality, and customer satisfaction for enterprise products and services, brand loyalty and so on. 

Lu Xianghua, Feng Yue (2009) conduct an empirical analysis on the online restaurant reviews, the results show 
that the number of online word of mouth, score and negative feedback rate have a significant impact on the product 
sales revenue. Zuo Wenming, et al. (2014) with online shopping users as the object of investigation, through the 
empirical analysis, prove that the quality and quantity of eWOM have a very important impact on the purchase 
intention. 

Theoretical Hypotheses 
The concept of competition in the network will help us understand the market structure and its impact on 

corporate performance. Competitors in the competition network can be seen as nodes in the network of resources, 
information and other streams (Xie Hongming, 2005). This network affects the competition between enterprises. 
The following specifically analyzes the impact of the competition network structure on the business customers. 

The larger the competition network size of the individual enterprises is, the larger the competition space for the 
enterprises is. A larger network size will give the company more opportunities to observe the competitor’s 
innovation and other competitive behavior. That is, businesses who has big network size will get more information 
about their competitors. To master more of the same industry competitors information, will make the enterprise in 
a favorable insight, which is conducive to the strategic position of enterprises and timely adjustment. Better 
development, deployment and change can help company better deliver customer value and achieve higher 
customer performance (Joaquind et al., 2013). 

Network density reflect the competition intensity of the competition network, and its influence on the 
performance of the enterprise customers is mainly reflected in the following two aspects: First, the competition 
network which has higher network density  require higher service quality of firms, and thus have a crowding-out 
effect on firms with lower quality of service; Second, as customers only reach the designated business to accept the 
service, the service industry has a small impact with the scale limitation, and thus the network density of the 
competitive network is bound to push up the price, in order to attract customers, enterprises will continue to 
improve service levels. Overall, the impact results of these two aspects are the improvement of service quality. 
High-quality products or services can make the price of the product higher, or at a specific price to sell more 
products, and high-quality products or services will bring higher customer satisfaction and loyalty to the business 
(Porter，1985; Hsiuli, 2016) 

From the relationship between network heterogeneity and enterprise performance, network size and network 
density in the network structure cannot avoid the difference between homogeneous network and heterogeneous 
network. Therefore, in exploring the impact of competition network structure on customer performance, we must 
consider the influence of network heterogeneity. Dong Baobao (2012) argues that the homogeneous network will 
damage the dynamic capacity of enterprises, thereby affect the competitive advantage. In the competition process 
among enterprises, heterogeneous network structure provide more types of resources. Thus, the heterogeneity of 
the network reflects the importance of individual differences in the network organization. Heterogeneity is used to 
describe the degree of difference between enterprises. The greater the difference in the role or function between 
individual firms is, network will be able to provide more competition space for enterprises. As the market space is 
large and conducive to innovation, companies are more inclined to choose differentiation strategy to obtain long-
term competitive advantage (Tu, Tu, & Jhangr, 2016). That is, through innovative activities, enterprise provide 
differentiated products or services, to avoid competitors and then achieve a unique competitive advantage (Lei 
Hui, Yang Dan, 2013). And this competitive advantage brought by the differentiated competitive strategy will 
promote consumer recognition and payment for products or services, thus improve customer performance. Based 
on the above analysis, some hypotheses are proposed as follows. 

H1-1:  Network size has a positive impact on enterprise customer performance. 
H1-2:  Network density has a positive impact on enterprise customer performance. 
H1-3:  Network heterogeneity has a positive impact on enterprise customer performance. 
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The econometric model equation is as follows: 
 𝐶𝐶𝐶𝐶 = 𝛼𝛼1𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛼𝛼2𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛼𝛼3𝑍𝑍𝑍𝑍𝑍𝑍 + 𝑒𝑒1  

where the dependent variable ZCP is the standardized customer performance, the independent variables ZNS, 
ZND, ZNH are the standardized network size, network density and network heterogeneity. 𝛼𝛼𝑖𝑖 is the estimated 
coefficient, and 𝑒𝑒1is constant.  

The competitor decides whether to respond, depending on the visibility of the competitive behavior, the 
difficulty of the competitor response and the importance or centrality of the attacked market to the competitor 
(Chen, 1994). And even the same competitive behavior, because of the different competitive network structure and 
produce a different effect. 

The network size positively affects the competitive behavior of the enterprise. On one hand, increasing size 
increase competition pressure of the enterprise. And forced by competitive pressure, company will increase the 
intensity of innovation. In other words, the increase in competitive pressure will encourage enterprise to make 
some product innovation or service innovation and other competitive behavior for survival and development. On 
the other hand, a larger network size helps companies to learn from competitors, as costs and opportunity costs of 
learning from competitors in this network are lower (Alcacer, et al, 2015). The number of competitors also means 
the number of objects that can be used as learning and imitating of the enterprise. As a result, large network size 
provides enterprise with more opportunities for innovation or learning. 

Similarly, the more intensive competitors are, the greater competition pressure enterprises are facing. In order 
to survive in a highly competitive environment, enterprises will make competitive behavior to enhance their 
competitive advantage. Therefore, the network density also has a positive impact on the competitive behavior of 
enterprises.  

In the process of enterprise competition, heterogeneous network structure provide more types of resources. The 
heterogeneity of the network reflects the importance of individual differences in the network organization. 
Heterogeneity indicators are used to describe the degree of difference between enterprises. The greater the 
difference in roles or functions between enterprises is, the more competitive space is. Larcker et al (2013) found that 
network organization with high heterogeneity can bring more non-redundant resources, and then provide 
enterprises with more opportunities for competition and learning, leading to more competitive behavior. Hence, 
some hypotheses are proposed as the follows. 

H2-1:  Network size has a positive impact on competitive behavior. 
H2-2:  Network density has a positive impact on competitive behavior. 
H2-3:  Network heterogeneity has a positive impact on competitive behavior. 
The econometric model equation is as follows: 

 𝑍𝑍𝑍𝑍𝑍𝑍 = 𝛽𝛽1𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛽𝛽2𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛽𝛽3𝑍𝑍𝑍𝑍𝑍𝑍 + 𝑒𝑒2  
where the dependent variable ZCB is the standardized customer performance, the independent variables ZNS, 
ZND, ZNH are the standardized network size, network density and network heterogeneity. 𝛽𝛽𝑖𝑖  is the estimated 
coefficient, and 𝑒𝑒2is constant.  

Customer performance is the specific embodiment of customer value (Kaplan, R.S., 1992). ZHANG Ming-li, et 
al.（2005）indicates that customer value, which is dynamic, has a positive impact on customer performance. If 
enterprises want to grasp the dynamic customer value, they must be through a series of competitive behavior to 
seize the initiative. Mende (2013) through the interpretation of customer-company relationship, found that 
according to customer preferences custom relationship customizing relationship marketing activities can more 
effectively allocate resources to meet customer preferences. Therefore, competitive behavior is very important to 
improve the customer performance of service enterprises. In addition, service innovation has a positive impact on 
the customer satisfaction, while competitive behavior is the way to achieve service innovation. Based on the above 
analysis, a hypothesis is provided as follows. 

H3:  Competitive behavior have a positive impact on customer performance. 
The econometric model equation is as follows: 

 𝑍𝑍𝑍𝑍𝑍𝑍 = 𝛾𝛾1𝑍𝑍𝑍𝑍𝑍𝑍 + 𝑒𝑒3  
where the dependent variable ZCP is the Standardized customer performance, the independent variables ZCB is 
the standardized competitive behavior. 𝛾𝛾𝑖𝑖 is the estimated coefficient, and 𝑒𝑒3is constant.  

The customer performance obtained by a favorable network structure merely is not enough for a service 
enterprise to maintain or achieve better development. Service firms often achieve higher customer performance 
through a series of competitive behaviors. 
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Enterprises can gain more information about rivals from large-scale networks and observe more competitor 
behavior. This broad observation space provides enterprises with more adequate response time. Enterprises can 
take the initiative according to their own conditions. In the face of competitive behavior of competitors, enterprises 
can also make judgments in a timely manner, choose to respond or not respond to competitor’s competitive 
behavior. The response taken by the firm will further influence the competitive advantage of the enterprise. 

Burt (1992, 2007) has always believed that the interconnection of the network will affect the competition among 
enterprises in the competitive network. And the tightly connected network is also different from the sparsely 
connected network in the impact on the competition between enterprises within the network. When an enterprise’s 
competitor competes with each other, their competitive action will be interdependent. The closer the network 
connection is, the more interdependent competition between enterprises will be, the more competitive behavior 
between enterprises will be stimulated（Burt，2007）. In order to meet customers’ satisfaction, service industry 
enterprises, often continue to action and response. The greater the competition network density is, the more 
interactive behavior of enterprise is, and the customer performance will be better. 

The difference among the members in the network is obvious, which has high network heterogeneity. Anit et 
al. (2013) argue that heterogeneity has a positive effect on innovation. Thence, heterogeneous network provide 
enterprises with the opportunity to form a differentiated competitive advantage. Service enterprises will realize 
differentiated strategies by introducing preferential activities, providing special services, increasing service items 
and enhancing service environment. Competitive behavior is an effective way for enterprises to obtain enterprise 
customer performance through network heterogeneity. Based on this, some hypotheses are provided as follows. 

H4-1:  Competitive behavior serve as an intermediary between network size and customer performance. 
H4-2:  Competitive behavior serve as an intermediary between network density and customer performance. 
H4-3:  Competitive behavior serve as an intermediary between network heterogeneity and customer 

performance. 
The econometric model equation is as follows: 

 𝑍𝑍𝑍𝑍𝑍𝑍 = 𝛿𝛿1𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛿𝛿2𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛿𝛿3𝑍𝑍𝑍𝑍𝑍𝑍 + 𝛿𝛿4𝑍𝑍𝑍𝑍𝑍𝑍 + 𝑒𝑒4  
where the dependent variable ZCP is the standardized customer performance, the independent variables ZNS, 
ZND, ZNH and ZCB are the standardized network size, network density, network heterogeneity and competitive 
behavior. 𝛿𝛿𝑖𝑖 is the estimated coefficient, and 𝑒𝑒4is constant. 

METHODOLOGY 

Subjects and Sampling 
Restaurant data are obtained from Dianping. Dianping is the first, largest independent third-party consumer 

review website in China. The company was founded in April, 2003, initially as a restaurant review web site similar 
to the Zagat Survey of restaurants.  Like Yelp.com in the United States, Dianping has more recently expanded its 
operations to help consumers find different local restaurants and other businesses, and to share their experiences 
with other consumers. The main function of the site is to help customers find eligible catering enterprises or other 
enterprises, and customers can make an evaluation for other customers to provide reference. After creating a brief 
personal profile, contributing consumers log on to www.dianping.com to make a public comment and/or to review 
a particular restaurant. This information is merged with restaurant name, location, style of food served and 
promotional activities, and summarized on the www.dianping.com web site. Visitors to the web site access this 
information by searching for keywords and/or by directly accessing the drop down-menus for specific topics 
(Zhang et al, 2015). Beijing is China’s political, economic and cultural center, and Shanghai is China’s economic and 
financial center. They are prosperous international metropolis, China’s most representative and influential two big 
cities. Therefore, this paper chooses the catering enterprises in Beijing and Shanghai as the empirical objects. 

This paper chooses the relatively stable data of high-end catering enterprises on the Dianping.com as the research 
object. According to the survey results of HC.com, China’s high-end crowd accounted for the first 2% of the total 
number of people. According to the same proportion, we based on the per capita consumption level from high to 
low, extracted the 1307 catering enterprises in Beijing of and 1375catering enterprises in Shanghai in the first 2% of 
all catering enterprises as a research sample. 

We downloaded all the research sample data of the www.dianping.com web site on November 21, 2014 and 
downloaded place, product and price information and consumer satisfaction score for these multi-premise 
restaurants. 

First of all, with the location of the business latitude and longitude information, through the formula (1) we 
calculate the distance between enterprises. 
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 𝐷𝐷𝑖𝑖𝑖𝑖 = ��𝑊𝑊𝑖𝑖 −𝑊𝑊𝑗𝑗�
2 ∗ 𝑎𝑎2 + �𝐽𝐽𝑖𝑖 − 𝐽𝐽𝑗𝑗�

2 ∗ 𝑏𝑏2 (1) 

where Dij represents the distance between the target firm i and the competitor j; Wi and Ji respectively represent the 
latitude and longitude of node i; Wj and Jj represent the latitude and longitude of node j, respectively; a and b are 
the adjustment coefficients and constants, the value of a is 115.78947368, and the value of b is 86.666667. 

Second, according to the distance between enterprises, we determine the competition degree between 
enterprises. Two companies whose distance is less than 500 meters are regarded as direct competitors, and 
competitive relationship is assigned to 1, and otherwise is 0. 

Finally, we import the competition relationship matrix into UCINET6.0 and calculate the competitive network 
structure index values, such as network size, network density, and so on. 

Measuring of Research Variables 

Dependent variable 
Customer performance is mainly reflected in the customer satisfaction of the enterprise service, and the brand 

awareness. This paper argues that customer performance is actually the reputation of the enterprise. Word of mouth 
is an informal communication way between individuals about products or services (Anderson, E. W., 1998). EWOM 
(Electronic Word of Mouth) relies on the network as a carrier, has low transmission cost, with strong visibility, and 
without time constraints. Therefore, eWOM has stronger communication, longer retention time, and more far-
reaching impact on the enterprise. The most common eWOM is online rating. In the study of the relationship 
between online scoring and mass perception in the medical field, it was found that the lower perceived quality 
evaluators received less online scores; online scoring was positively correlated with quality (Gao, Greenwood and 
McCullough, 2015). Therefore, this paper measures the customer performance with the mean value of the 
customer’s scores of taste, environment, and service ratings. The higher score means the better customer 
performance. 

Independent variable 
The network size (𝑆𝑆𝑖𝑖) refers to the number of competitors in the competitor network where the target firm is 

located, in addition to itself. Through the network size, we can clearly know which companies are geographically 
close to the target enterprise. According to the definition of network size, the larger network size of a firm’s 
embedded network means that the more competitors in the competitive market, and the more competitor closer to 
the enterprise.   

Network density (Di) refers to the ratio of the number of competing relationships that actually exist between 
competitors and the maximum number of competing relationships that exist in the competitive network where the 
firm is located. Network density represents the closeness degree in the network. From a competitive perspective, 
the greater network density means the more concentrated competition in the market, and the more intensive 
competition among enterprises. The network density is calculated as: 

 𝐷𝐷𝑖𝑖 =
𝑇𝑇𝑖𝑖

𝑆𝑆𝑖𝑖 ∗ (𝑆𝑆𝑖𝑖 − 1) (2) 

Di is the network density of firm i; Ti is the number of competitors that actually exist between competitors in the 
competition network where firm i is located; 𝑆𝑆𝑖𝑖 ∗ (𝑆𝑆𝑖𝑖 − 1) represents the maximum number of competitions 
relationship among competitors in the competitive network where the target firm is located. 

The network heterogeneity is measured by the degree of difference with the types of products. When the 
category, cuisine are the same, the network heterogeneity is assigned to 1. When the category is the same, the 
cuisine is different, the network heterogeneity is assigned to 2. When the category and cuisine are also different, 
the network heterogeneity is assigned to 4. In this paper, we use the IQV (Index of Qualitative Variation) method 
proposed by Agresti et al, to measure network heterogeneity. The formula is as follows: 

 𝑁𝑁𝐻𝐻𝑖𝑖 =
1 − ∑ 𝑝𝑝𝑖𝑖2𝑘𝑘

𝑖𝑖=1

1 − 1
𝑘𝑘

 (3) 

K represents the number of categories. Pi represents the ratio of the i-th class to the total number of categories. 
The network heterogeneity is in the range from 0 to 1.When the network heterogeneity value is 0, it represents 
complete homogeneity. When the network heterogeneity value is 1, it represents complete heterogeneity. 

We have counted the main competitive behavior of the catering industry. Common competitive behavior has 
the following seven kinds: afternoon lunch, afternoon tea, credit card, providing Wi-Fi, non-smoking area, 
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landscape bit, and consumers can bring their own drinks. If there is a competitive behavior of catering enterprises, 
the competitive behavior of enterprise will be the assigned to 1, otherwise is 0. Then we calculate the sum of all the 
competitive behaviors of the firm and the indicator value of competitive behavior is calculated. 

Control variable 
As the consumer culture of different cities has significant differences. In the high-end consumer areas, there is 

imbalance between cities to some extent (Cheng Yu-hong, Meng Jun-hua, 2014). Therefore, considering the different 
consumption culture of different cities, this paper regards the city (CT) as a control variable. This paper assigns the 
urban variables of enterprises in Beijing to 1, and enterprises in Shanghai are assigned to 2. 

Per capita consumption (PCC) reflects the market positioning of a catering business.  Enterprise market 
positioning will affect customer performance. Therefore, this paper regards per capita consumption as a control 
variable. 

RESULTS 

Descriptive Statistics and Correlation Analysis 
Descriptive statistics and correlation analysis of customer performance (CP), network size (NS), network 

density (ND), network heterogeneity (NH), competitive behavior (CB) and two control variables are tested by 
SPSS21.0 and the results are shown in Table 1. 

As shown in Table 1, there are significant correlations between variables. We can initially determine that the 
network size, network density, network heterogeneity, competitive behavior affect enterprise customer 
performance. The correlation coefficient between the variables is in the range of 0.037 to 0.531. That means there is 
no serious multicollinearity between the variables of the model, and multiple linear hierarchical regression can be 
performed. In addition, in order to minimize the error of the empirical test results, all the variables are centralized 
before the regression analysis. 

Hypothetical Test 
To analyze our model, this paper uses used multiple linear regression of the variables. The results of the linear 

regression analysis are shown in the following Table 2. In regression analysis, Model 1-6 are significant at 0.01 
level. And the maximum value of VIF are less than 5. Therefore, there is no significant multicollinearity between 
variables. 

Table 1. Descriptive statistics and correlation coefficients matrix 
 Mean Std dev. CP NS ND NH CB CT PCC 

CP 7.946 0.734 1       
NS 13.169 13.101 0.185*** 1      
ND 0.637 0.353 0.160*** 0.345*** 1     
NH 1.075 0.667 -0.086*** -0.240*** -0.308*** 1    
CB 2.126 1.103 0.430** 0.215*** 0.154*** -0.077*** 1   
CT 1.513 0.499 0.106*** 0.329*** 0.106*** -0.531*** 0.135*** 1  

PCC 283.463 188.530 0.098*** 0.147*** 0.079*** -0.057*** -0.037 0.116*** 1 
Note: N = 2682, ***p<0.01; ** p<0.05; * p<0.1 
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Table 2 presents the results of the multiple linear regression. Model 1and Model 3 present the control variables. 
Models 2 -6 present the hypothesized effects separately. In Model 2, competition network structure indicators are 
entered. In Model 2 the coefficients for network size and network density variables are positive and significantly 
different from zero. Hypothesis 1-1and 1-2are supported. While the coefficient of network heterogeneity is not 
significant, Hypothesis 1-3 is not supported. As the number of competitors in ego networks increases, the customer 
performance increases.  

Model 4 presents a linear regression result of network size, network density, network heterogeneity and 
competitive behavior. In the model each coefficient is greater than zero and significant. Network size, network 
density and network heterogeneity have a significant positive impact on competitive behavior. Hypothesis 2-1, 2-
2, 2-3 are supported. In Model 5 the competitive behavior is entered into the control model. Its coefficient of 
competitive behavior are positive and significantly different from zero. Hypothesis 3 is supported.  

Based on the method of Baron and Kenny (1986), this article conducts intermediary test. Model 5 shows the 
fully specified model. The results are stable. In Model 4, the coefficient of the network size is 0.167 and significant. 
In Model 5, the coefficient of competitive behavior is 0.430 and significant. In Model 6, competitive behavior are 
entered, and the coefficient of the network size is 0.054 (0.054<0.123) and significant. VIF value is less than five. It 
shows that competitive behavior has some mediating effect on the process of network size affecting customer 
performance, that is, Hypothesis 4-1 is supported. Similarly, Hypothesis 4-2 is also supported. In Model 2, the 
coefficient of network heterogeneity is 0.007, which is not significant. It indicates that competitive behavior has no 
mediating effect in the process of network heterogeneity affecting customer performance, that H4-3 is not 
supported. 

In addition, contrasting Model 4 and Model 6, the R2 value of Model 6 is greater than that of Model 4. This 
shows that the interpretation of competitive network structure to competitive behavior is very small. They have a 
greater effect on improving customer performance. 

DISCUSSION 
Based on the classical SCP framework, this paper validates the positive effect of competitive network structure 

on customer performance. This article uses the data of catering business in Beijing and Shanghai to test the 
hypothesis, which has some implications for enterprises to promote. It will be explained from the following two 
aspects: 

(1) There are differences in the influence of different dimensions of competition network structure on enterprise 
customer performance. Network size and network density positively affect enterprise customer 
performance, which supports LIN (2013) view. And network heterogeneity has no effect on the customer 
performance. This may be due to that the restaurant industry has the particularity of the industry.  

(2) There are partial mediation role of competitive behavior in the process of network size and network density 
affect the customer performance. Competitive behavior has a greater impact on customer performance. This 
indicates that for catering enterprises only having a good competitive network structure is not enough to 
cater to customers. Enterprises also need to take the initiative to take action to win the customer satisfaction 
and awareness of the brand service to the service and product. 

Table 2. Variable Relationship Regression Results 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Dependent 
variable CP CP CB CB CP CP 

CT 0.190*** 0.099** 0.283*** 0.202*** 0.068* 0.014 
PCC 0.000*** 0.000*** 0.000** 0.000*** 0.000*** 0.000*** 
NS  0.123***  0.167***  0.054*** 
ND  0.110***  0.106***  0.066*** 
NH  0.007  0.046**  -0.012 
CB     0.430*** 0.410*** 

MAX VIF 1.014 1.53 1.014 1.53 1.034 1.535 
F 25.210*** 28.920*** 28.911*** 37.474*** 221.094*** 116.976*** 

Adj.R2 0.018 0.050 0.020 0.064 0.198 0.206 
Note: N=2682, ***p<0.01; ** p<0.05; * p<0.1 



 
 

EURASIA J Math Sci and Tech Ed 

 

8201 
 

RECOMMENDATIONS 
(1) Service enterprises should correctly cope with competition. Larger network size and network density of the 

competitive network structure are more conducive to win customer performance. Network size and 
network density of the competitive network structure is conducive to insight and master the trend of 
competitors, access to more network information. The extensive acquisition of competitive information will 
play a role in stimulating enterprise innovation. At the same time, the rapid dissemination of industry 
information is conducive to the rapid response of enterprises to competitors. In order to achieve higher 
customer performance, companies should focus on the structure of the competitive network. Enterprises 
can build their own capacity or into a competitive network, which has larger network size and network 
density. 

(2) Enterprises should not only pay attention to competitive network structure, but also constantly pay more 
attention to the competitive behavior of competitors. Through continuous learning and innovation, 
enterprises maintain competitive advantage, and obtain customer performance. Good competitive network 
structure is only a good foundation, if companies want to really get the higher consumer’s satisfaction, they 
need to take action to meet the consumer. Using the competitive environment, continuous innovation and 
learning, enterprises can gain a competitive advantage and survive in a competitive environment and 
continuously develop. 
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