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Abstract: The paper analyzes the convergence of cultural industry and hi-tech 

industry in Shaanxi province by using the method of grey correlation analysis. The 

results show that the convergence of cultural industry and hi-tech industry are affected 

the most by he high and new technology enterprise infrastructure condition, followed 

by the size of the high and new technology industries and scientific research, and the 

performance of high-tech industries and funding have the minimal impact. According 

to the result, the merge situation of cultural industry and high-tech industry in Shaanxi 

did not achieve ideal state. So, to strengthen the integrative development of culture 

industry and hi-tech industry, in Shaanxi, the measures such as improving 

infrastructure, increasing the intensity of cultural resources and high-tech resources 

development, strengthening the construction of cultural base, introducing talents and 

government’s guidance should be taken. 
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1. Introduction 

 

With the development of information technology, which is represented by digitalization, 

networking and multimedia, the integration of culture and high technology has become 

the inevitable trend of the upgrading of the cultural industry. Shaanxi Province as a 

province of science and technology culture, in February 2016, it officially promulgated 

the "national economic and social development of Shaanxi Province, the five thirteenth 

year plan". It make clear that, the proportion of cultural industries to increase the value 

of GDP reached 6%, the value of cultural industries increased by an average annual 

growth of more than 15% by 2020. Which special emphasis on accelerating the 

integration of culture and science and technology, promote national culture and 
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technology integration demonstration base, the cultural industry into a pillar industry in 

Shaanxi", which emphasis on accelerating the integration of culture and science and 

technology specially, promote the construction of national culture and technology 

integration demonstration base, make the cultural industry into a pillar industry in 

Shaanxi". 

The nature of the coupling of culture and high and new technology is not only the 

intrinsic basis of the integration of the development of the two major industries, but 

also the inherent law of the upgrading of cultural industries. American scholar 

Rosenberg (N.Rosenberg) put forward the concept of "fusion" in the exposition of the 

concept of "technology integration" [1]. Since then, the foreign academic circles focus 

on digital technology, from the perspective of industry convergence to discuss the 

integration of technology and Industry[2][3]. But there is less research on the integration 

of technology and culture in foreign countries. The research on the integration of 

science and technology and culture in China is mainly focused on three aspects: (1) 

research on the relationship between science and technology innovation and cultural 

industry: scientific and technological innovation to support the development of the 

cultural industry, the internal demand of culture has become the driving force and 

source of technological innovation, the two promote each other, mutual influence [4], [5]. 

(2) the study of the interaction mechanism between culture and science and 

technology integration, both from the industrial level, enterprise level and resource 

level integration is not separate from each other, is the need for interaction and 

collaboration [6], [7]. (3) study on the path of cultural and technological integration, 

culture in all aspects of the industry chain to implement docking technology, the 

integration of cultural elements and cultural services in science and technology 

industry value chain, integration of resources to form a new industry, to create 

industrial clusters with regional characteristics[8] ,[9]. 

From the domestic and abroad research, the empirical research of cultural industry 

and high-tech industry is sufficient, analysis of correlation between both is lack. But 

grey correlation analysis is one of the main dynamic relevancy model reveal the 

characteristics and extent of the. This paper will use the model to analyze the 

relationship between Shaanxi cultural industry and high tech industry, in order to 

provide suggestions for Shaanxi cultural industry and the integration of high-tech 

industries and the transformation of cultural industries. 

 

 

 

 

 



Volume 3 Issue 6 2016 

675 

2. Research methods and model selection 

 

(1) Grey incidence analysis 

The grey relational analysis model is proposed by Professor Deng Julong in the 

theory of grey system. According to the similarity or dissimilarity between the factors, 

the model measures the degree of the relationship among the factors, and reveals the 

characteristics and extent of the dynamic association of the things [10]. Its essence is 

the geometric comparison between the various factors chang curve characteristics of 

the date sequence: the closer the geometry, the greater the correlation degree 

between the corresponding sequence [11]; the greater the degree of correlation, the 

greater their sequence of the sequence of mutual influence degree[12]. Compared with 

the traditional analysis methods such as regression analysis, variance analysis, 

principal component analysis and so on, the research object is used as a system of 

development and change, and the system is a  quantitative  comparison on physical 

development trend. It is not required for the sample size, and does not require the 

sample to meet some typical distribution law, which has the universal applicability [12]. 

The interaction between culture industry and high tech industry is characterized by 

randomness and uncertainty, which will lead to asymmetric information between the 

two industries. Due to the integration of cultural industries and high-tech industries in 

recent years has just started, the data are small sample data, and has uncertain and 

not comprehensive. So using the grey relational analysis model to analyze the 

combination of the two methods has the advantage that other methods can not match. 

(2) The calculation steps of grey correlation analysis 

First, to determine the behavior of the system to reflect the characteristics of the 

reference sequence Y n(k) and the impact of system behavior factors consisting of a 

comparative series X m(k). Among them, Y n(k) and X m(k) were Y n and X m at the 

moment of observation data. 

Reference sequence is generally: 

 

{Y1(k), Y2(k), ……, Y n(k)}=  

 

Comparative sequence:  

 

{X1(k), X2(k), ……, X m(k)}=  
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N - index number of reference series 

M - the number of indicators of the comparison sequence 

K - represents the number of observations of indicators 

Second, the reference number and comparison sequence of non dimensional 

treatment, enhance the comparability between the various factors. In this paper, the 

initial value method is used for non dimensional treatment: 

 

 

 

 

 

Third, seeking business sequence, that is:  

 

 

 

Four, the two level of the maximum difference and the minimum difference, that is:  

 

,  

 

Fifth, calculate the correlation coefficient, which are for resolution ratio. (0, 1), 

general 

ξ =0.5 , so 

 

 

 

Sixth, calculate the correlation degree 

 

 

 

3. Cultural industry and high technology industry integration of empirical 

analysis 

 

(1) Grey relational analysis process 

I. Index selection 

This paper chooses the "cultural industry value added (Y1)", "the number of cultural 

institutions (Y2)" and "cultural institutions practitioners (Y3)" as the reference sequence 



Volume 3 Issue 6 2016 

677 

for representing the scale and development of the cultural industry. Choose 10 

indicators of high-tech industry as compared with series: high-tech industry’s main 

business income(X1) and high-tech enterprises profit (X2) to measure high-tech 

industry performance; with a number of high-tech enterprises (X3) and high-tech 

employment (X4) to measure the high-tech industry scale; research the results of 

scientific research (X5) measure of new and high technology industries; fixed asset 

investment projects with a number of high tech enterprises (X6), fixed assets 

investment of high-tech enterprises (X7), R&D (total capital expenditures) (X8), R&D 

expenditures (government funds) (X9) and R&D internal expenditures (capital) (X10) 

infrastructure and scientific research into the measure of high tech industry. 

II. Data sources and sample selection 

Based on the data from 2006 to 2014 for empirical analysis, mainly from the index 

data over the years in Shaanxi Province Statistical Yearbook, Shaanxi statistical 

yearbook, regional statistical yearbook Chinese high technology industry in Shaanxi 

province and the national economic and social development statistics bulletin, see 

Table 1:  

 

Table 1 

 

Year 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Y1 97.88 126.88 186.65 226.64 285.96 380.26 500.70 635.00 646.00 

Y2 2136 2345 2163 2286 2306 2244 2340 2318 2136 

Y3 16624 26682 17404 18662 18454 20962 21478 21963 22019 

X1 466.64 566.60 610.40 665.80 865.20 1001.50 1238.00 1374.00 1649.50 

X2 39.41 51.70 59.90 66.10 108.90 110.30 121.70 139.30 178.10 

X3 304 320 322 359 381 325 379 402 435 

X4 194315 193806 185315 195119 198975 211006 216232 230560 241918 

X5 583 598 610 644 688 851 3281 2862 2462 

X6 237 218 249 250 218 207 308 326 337 

X7 56.91 62.69 82.83 139.38 163.60 143.48 222.09 403.63 620.70 

X8 101.36 121.80 145.18 189.51 217.50 250.58 287.20 342.75 366.77 

X9 57.89 80.23 91.11 115.23 131.00 141.88 161.83 192.02 199.98 

X10 33.83 34.07 44.09 66.77 76.73 98.56 114.52 132.87 155.29 

 

III. Grey relational analysis of the 3 and two industry 

According to the above 6 steps of grey correlation analysis, we can calculate the 

correlation degree of the reference series and the comparison sequence, see Table 2:  
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Table 2 

 

r1*n relevance r2*n relevance r3*n relevance 

r1*1 0.6238 r2*1 0.6502 r3*1 0.6301 

r1*2 0.6809 r2*2 0.6271 r3*2 0.6203 

r1*3 0.6129 r2*3 0.6868 r3*3 0.7713 

r1*4 0.6056 r2*4 0.6772 r3*4 0.7051 

r1*5 0.5695 r2*5 0.7625 r3*5 0.7559 

r1*6 0.5997 r2*6 0.6330 r3*6 0.7655 

r1*7 0.7812 r2*7 0.7364 r3*7 0.7296 

r1*8 0.6399 r2*8 0.6068 r3*8 0.5804 

r1*9 0.6565 r2*9 0.5724 r3*9 0.5664 

r1*10 0.6292 r2*10 0.6367 r3*10 0.6103 

 

Table 3 

 

 
          

Sum of 

correlation 

degree 

1.9041 1.9041 2.0709 1.9879 2.0879 1.9983 2.2472 1.8270 1.7952 1.8761 

 

Form the table 3, the influence degree of each index of the high and new technology 

industry to the development of the cultural industry is 

 

 

 

From the above results, the high-tech enterprise investment in fixed assets of 

cultural industries with the largest correlation, followed by scientific research, the 

number of high-tech enterprises, high-tech enterprises, the number of fixed assets 

investment projects in high-tech employment, high-tech enterprises, high-tech 

enterprises profit of main business income, enterprise internal expenditures (R&D 

capital), R&D (total capital expenditures) and R&D expenditures (government funds). 

(2)Results analysis  

I. All of the gray correlation degree is greater than 0.5, indicating that the selected 

indicators and the cultural industry association is very high, the impact on the cultural 

industry are more significant, the rationality and the scientific nature of the selected 

indicators. 



Volume 3 Issue 6 2016 

679 

II. High-tech enterprise fixed asset investment and the development of cultural 

industries have the largest correlation. It is a measure of the high-tech industry 

infrastructure indicators. This shows that when the cultural industry and the high-tech 

industry integration development, the scale of infrastructure investment in high-tech 

industries is the largest impact on the cultural industry. 

III. The two indicators, the number of scientific research achievements and 

high-tech industrial enterprises, have a high degree of correlation with the cultural 

industry, and were ranked second and third. The relevance between the development 

of cultural industry and high-tech industry scale and the level of scientific research is 

strong. 

IV. The number of fixed assets and the cultural industry association degree and t 

fixed investments and cultural industry association degree have the difference,. That 

shows that although the number of investment projects is more, the scope of the 

project, the nature of the project, and the project quality difference, will affect the 

effect of the project. And fixed investments can affect the integration of cultural 

industries and high-tech industries more. 

V. In the cultural industry and the high technology industry integration, the high 

technology industry employment related degree is bigger. The number of high and new 

technology industry is increasing, which indicates that the increase of employment in 

the high-tech industry can promote the development of cultural industry, and further 

explain the trend of the integration of the two. 

VI. The main business income, profit and R&D expenditure and the cultural industry 

is relatively small. The development of high and new technology industry only pay 

attention to its own efficiency and R&D expenditure on the cultural industry investment 

is not enough, so it is not conducive to the integration of cultural industries and 

high-tech industry development. 

VII. It is worth noting that, in the three indicators of R&D expenditure, the R&D 

expenditure and the cultural industry association is largest. R&D funds of enterprise 

capital expenditure could affect the integration of cultural industry and high-tech 

industries. In recent years, R&D funds of shannxi accounted for the proportion of 

national income is low, which greatly restricts the development of high-tech industries 

in Shaanxi. 

 

4. Conclusion and countermeasure research 

 

From the above analysis shows that the 10 factors selected for the development of 

cultural industries are relatively large correlation. But in the process of integration of 

the development of cultural industries and high-tech industries, there are still some 
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problems: (1) Shaanxi province is rich in cultural resources, and have the rapid 

development of high-tech industries, but their interaction did not play to the maximum. 

(2) in the field of cultural construction and cultural industry development in key areas 

of demand for science and technology demands, high-tech enterprises have not given 

to meet, technology for the development of cultural industries to support the ability to 

further enhance. 

In order to make the cultural industry of Shaanxi province and the high and new 

technology industry to improve the integration of development, it is put forward some 

countermeasures and suggestions: 

(1) To promote the integration of cultural industry and the development of high-tech 

industries, high-tech industry should strengthen its infrastructure investment, expand 

the industrial scale, improve the ability of scientific research; increase the R&D 

expenditure, especially the relevance of higher integration and cultural industry and 

high-tech industry by R&D enterprise fee expenditure. 

(2) Further increase the cultural resources and the development of high-tech 

industries. To strengthen the integration of cultural resources, integration of resources, 

the integration of resource advantages, to achieve cultural resources. With high 

permeability and strong correlation of general technology as the focus, the 

establishment of universal interface standardization of technical modules, the use of 

advanced technology in the cultural industry in the whole process of the use of [13]. 

(3) To strengthen the industrial base construction, to create a special cultural 

industry clusters. Shaanxi province should be based on the existing national high-tech 

zones, national cultural industry demonstration zone, national sustainable 

development of experimentation area, national modern service industry 

industrialization base, promote the construction of science and technology and cultural 

integration demonstration base, to promote the development of cultural industry 

cluster, cultivating cultural services industry chain, to enhance the competitiveness of 

the cultural industry. At the same time, accelerate the transformation and application 

of advanced technologies such as Internet, multimedia, Internet of things, and 

cultivate the core competitiveness of cultural industry. 

(4) Strengthen the training and introduction of scientific and technological personnel. 

Shaanxi province is rich in educational resources, many colleges and universities, the 

characteristics of professional and complete. All kinds of related colleges and 

universities should be fully utilized to cultivate the cultural industry and high-tech 

industry in the application of type, skill type, compound type and creative talent. At the 

same time, through a variety of policy support, and actively introduce high-end 

scientific and technological personnel, and promote the integration of cultural 

industries and high-tech industries in Shaanxi province. 



Volume 3 Issue 6 2016 

681 

(5) Strengthen government policy support and macro guidance. The government 

needs to constantly improve the tax policy system, enterprise culture and development 

of new technologies, new products and new technology research and development 

expenses allowed, according to the national tax law, the taxable income deduction; the 

implementation of preferential tax policies for the transfer and development of 

technology. At the same time, set up investment and financing platform, and guide 

social capital to enter the field of cultural industry, investment and cultural projects and 

enterprises. The establishment of risk investment funds dedicated to cultural and 

technological innovation, to promote the general cultural industries to high-tech 

transformation. In the development of cultural industries and the integration of 

high-tech industries, the government's macro guidance, to focus on long-term 

interests, unified planning, unified management, can not blindly pursue immediate 

interests. 
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