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Abstract 

Scientific and technological innovation of cultural industry is the core concept of cultural 
industry development under the new normal of China's economy. This paper takes 
Chongqing cultural industry's scientific and technological innovation ability as the 
research object, and constructs the evaluation index system of Chongqing cultural 
industry's scientific and technological innovation ability from two aspects of scientific 
and technological innovation input and scientific and technological innovation output on 
the basis of previous studies. By using the factor analysis method, the cultural industry 
technological innovation ability of Chongqing is compared with that of 23 provinces and 
cities in China. Through the empirical analysis, it is found that the cultural industry 
technological innovation ability of Chongqing is above the medium level in China. Based 
on this, this paper puts forward some promotion strategies, such as strengthening the 
cultivation and introduction of cultural and scientific talents, increasing the investment 
in cultural industry scientific and technological innovation, improving the conversion 
rate of scientific and technological achievements, and improving the degree of opening 
of scientific and technological innovation, so as to promote the high-quality development 
of cultural industry in Chongqing and enhance the competitiveness of cultural industry 
in Chongqing. 
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1. Introduction 

Nowadays, China's cultural industry develops rapidly and increasingly becomes an important 
pillar industry of China's economic development. China attaches great importance to the 
development of the cultural industry's scientific and technological innovation capacity, and has 
introduced a series of policies to encourage scientific and technological innovation in the 
cultural industry, and has continuously increased the support for scientific and technological 
research and development. Scientific and technological innovation has become the trend and 
goal of the development of China's cultural industry, and has continuously promoted the 
healthy and orderly development of China's cultural industry. 

Chongqing has a long history of culture and rich cultural resources, with the development of 
cultural industry innate advantages. While chongqing is vigorously developing cultural 
industry, there are also problems such as insufficient investment of scientific and technological 
innovation talents, low conversion rate of scientific and technological achievements, and weak 
degree of opening of scientific and technological innovation, etc. To enhance the scientific and 
technological innovation ability of cultural industry is the fundamental way out for the 
development of chongqing cultural industry. 

In this paper, by constructing the cultural industry in chongqing science and technology 
innovation ability evaluation index system, using the relevant statistical data in 24 provinces in 
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China to quantitative analysis of evaluation indexes, the empirical cultural industry science and 
technology innovation ability of the actual situation in chongqing, chongqing cultural ability of 
the science and technology innovation strategy is put forward, thus for the government and 
cultural enterprises, the academy found problems, optimization of culture industry science and 
technology innovation of science and technology innovation path provide reference standard, 
constantly improve the technological innovation ability of cultural industry in chongqing. 

2. Literature review 

Scientific and technological innovation is the abbreviation of scientific and technological 
innovation, including scientific innovation and technological innovation two meanings. As far 
as cultural industry is concerned, scientific and technological innovation ability mainly refers 
to the ability of integrating cultural concept innovation, scientific and technological innovation 
and other multi-subject innovation, and integrating with cultural industry ecology and products 
(Ma Xuerong; Liu Jiangang, 2018) [1]. Scientific and technological innovation in cultural industry 
refers to making full use of the driving, supporting and enhancing functions of scientific and 
technological progress in the development of cultural industry to improve the scientific and 
technological content and level of cultural products or cultural services and promote the 
transformation and upgrading of cultural industry (Yu Xiuyan and Yang Guang, 2020)  [2]. 
Factors for the development of scientific and technological innovation mainly include three 
levels: enterprise innovation management ability, investment intensity of scientific and 
technological innovation, and environment for scientific and technological innovation (Feng 
Menghan, 2017) [3]. Li Yixin (2020) believes that the scientific and technological innovation 
ability in cultural creativity is composed of four elements: technological innovation, content 
innovation, talent innovation and innovation ecology [4]. Hao Ting ray (2020), and other cultural 
industry science and technology innovation ability based on the theory of the diamond model 
building culture of science and technology, culture, science and technology production factors 
in consumer demand, culture strength and competitiveness of science and technology, culture, 
science and technology related and supporting industry, culture, science and technology policy 
five first-level indicators, 13 secondary indicators and 22 tertiary indicators in a new era of 
cultural industry technological innovation ability evaluation system [5]. Zheng Xiuxiu (2015) 
analyzed the scientific and technological innovation ability of Tianjin's cultural industry from 
the two dimensions of scientific and technological innovation input and output, analyzed the 
scientific and technological innovation ability of Tianjin's cultural industry with factor analysis 
method, and concluded that policy factors and market factors were the key factors affecting the 
scientific and technological innovation of Tianjin's cultural industry [6]. Zang Zhipeng (2014) 
constructed the evaluation index system of scientific and technological innovation ability of 
listed companies in cultural industry from the two aspects of scientific and technological 
innovation input and output, and calculated the comprehensive index of scientific and 
technological innovation ability of each company based on the network hierarchy analysis 
method [7]. Cai Jing (2013) preliminarily established the evaluation index system of Daqing 
cultural industry's technological innovation ability from the three aspects of technological 
innovation resource input ability, technological innovation output ability and technological 
innovation environment supporting ability [8]. Li Wei and Hu Yanting (2013) established four 
first-level index systems, including transformation ability of scientific and technological 
innovation achievements, innovative thinking ability of scientific and technological talents, 
optimization ability of innovative resources and organizations, and innovative collaboration 
ability, on the basis of analysis of influencing factors of scientific and technological innovation 
ability of cultural industry[9]. Zhu Jiajun and Cheng Rong (2015) constructed financial and non-
financial evaluation index system from three perspectives of innovation input, application and 
output, based on the importance of cultural and scientific innovation and the purpose of 
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innovation ability evaluation [10]. Jiang Wenxian (2016) by constructing evaluation of regional 
science and technology innovation ability in guangdong province from 2000 to 2013, the 
empirical analysis found that the guangdong regional scientific and technological achievements 
in poor productivity, inadequate knowledge exchange, laborer quality is slow, product 
international competitiveness is not high, environmental improvement, such as specific issues, 
to increase the area of guangdong province science and technology innovation ability, puts 
forward corresponding policies and measures [11]. 

To sum up, at present, there is no unified evaluation system for the cultural industry's scientific 
and technological innovation ability in academic circles. Most scholars to the cultural industry 
technological innovation ability evaluation mainly from two dimensions of the input and output, 
so this article will the cultural industry in chongqing science and technology innovation ability 
and the horizontal comparison on 23 provinces and cities in China, constructed the cultural 
industry in chongqing science and technology innovation ability evaluation indexes, including 
science and technology innovation investment ability, scientific and technological innovation 
output capacity of 2 first-level indexes and 9 secondary indexes, to chongqing cultural industry 
provides some references for the scientific and technological innovation ability evaluation and 
to promote, promote the development of cultural industries in chongqing high quality. 

 

Table 1. Evaluation index system of technological innovation ability of cultural industry in 
Chongqing 

Level 
indicators 

The secondary 
indicators 

Level 3 indicators Variable (X) 

Scientific and 
technological 

innovation 
ability of 

Chongqing 
cultural 
industry 

Ability to invest 
in scientific and 

technological 
innovation 

Per Capita Internal Expenditure of R&D Funds (ten thousand Yuan) X1 
Intensity of R&D expenditure (%) X2 

Density of Research Institutions (%) X3 
New product development investment intensity (%) X4 

Output capacity 
of scientific and 

technological 
innovation 

Number of patent applications per 10,000 people X5 
Number of effective invention patents per 10,000 people (pieces) X6 

New product sales revenue per capita (pieces) X7 
Number of invention patent applications per 10,000 people (pieces) X8 

Per Capita Operating Income (ten thousand Yuan) X9 

 

3. Constructing the index system of scientific and technological 
innovation ability of cultural industry 

The selection of the evaluation index of the cultural industry's scientific and technological 
innovation ability should follow the principles of scientification, comparability, 
comprehensiveness and maneuverability, and select the index with wide representativeness 
and strong maneuverability, so as to make a scientific and reasonable evaluation of the cultural 
industry's scientific and technological innovation ability in Chongqing. In this paper, the index 
system of Chongqing cultural industry's scientific and technological innovation ability is 
determined by combing relevant literature, drawing on the framework of the index system 
established by predecessors and based on the input-output theory of economics, eliminating 
the more repetitive indicators and selecting the representative ones. This paper evaluates the 
scientific and technological innovation ability of Chongqing cultural industry from the input 
ability of scientific and technological innovation and the output ability of scientific and 
technological innovation. The input capacity of scientific and technological innovation in 
cultural industry is reflected by four two-level indicators, namely, internal expenditure of per 
capita R&D fund, intensity of R&D fund investment, density of scientific research institutions, 
and intensity of investment in new product development. The intensity of R&D investment is 
expressed as the proportion of total R&D investment in the operating income of the industry; 
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The density of scientific research institutions is expressed as the proportion of the number of 
enterprises with scientific research institutions in the total number of enterprises in the 
industry; The investment intensity of new product development is denoted by the proportion 
of the total expenditure of new product development in the operating income of the industry. 
The output capacity of scientific and technological innovation is reflected by the number of 
patent applications per ten thousand people, the number of effective invention patents per ten 
thousand people, the sales revenue of new products per capita, the number of invention patent 
applications per ten thousand people, and the operating income per capita. The evaluation 
index system of technological innovation ability of Chongqing cultural industry is shown in 
Table 1. 

4. Empirical analysis on the evaluation of technological innovation ability 
of Chongqing cultural industry 

4.1. Data Acquisition 

In this paper, 24 provinces and cities in China were taken as samples (because the data of 
Neimenggu, Xizang, Hainan, Heilongjiang, Gansu, Qinghai and Xinjiang were incomplete and 
could not be compared, so they were not taken as samples). The evaluation index data of 24 
provinces and cities in 2019 were taken as the original data, and the statistical software 
SPSS25.0 was used to conduct factor analysis on the original data. The data of 9 indicators 
selected in this paper are collected according to the statistical data of 24 provinces and cities in 
the Statistical Yearbook of Chinese Culture and Related Industries 2020. 

4.2. Data processing 

KMO test and Banlett spherical test were carried out on the original data with SPSS 25.0. 
According to the test results, the statistical value of KMO test in this paper is 0.545, which is 
greater than 0.5, indicating that these data can be used for factor analysis. The significance of 
Bartlett's spherical test is 0, less than 0. 01, indicating that the correlation between variables is 
obvious. The index and data of scientific and technological innovation ability in this paper are 
suitable for factor analysis. The test results of the original data, KMO and Bartlett, are shown in 
Table 2. 

Table 2. KMO and Bartlett tests 
KMO sampling fitness measure 0. 545 

Bartlett's test for sphericity 

The approximate chi-square 193.040 

Degrees of freedom 36 

significant 0.000 

 

4.3. Factor extraction 

The standardized correlation coefficient matrix was analyzed by principal component analysis. 
The cumulative variance contribution rate was greater than 85% as the standard extraction 
factor, and the factor with eigenvalue greater than 1 was extracted as the common factor. It can 
be concluded from the output results that two common factors with eigenvalues greater than 1 
can be extracted from the 9 variables. The eigenroot of the first factor is 4.694, which explains 
52.158% of the total variance of the initial variable. The characteristic root of the second factor 
is 1.833, which explains 20.367% of the total variance of the initial variable, and the cumulative 
variance contribution rate is 72.525%, indicating that the two factors can explain most of the 
information of the nine original indicators, with less information loss, and the overall effect of 
factor extraction is relatively ideal. Therefore, these two common factors can replace the 
original indicators to analyze the scientific and technological innovation ability of Chongqing 
cultural industry. The total variance of original variables explained by sample evaluation 
factors is shown in Table 3. 
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Table 3. Sample evaluation factors explain the total variance of original variables 

 
Initial eigenvalue Extract the sum of squares and load Sum of squares of rotation loaded 

Acombine
d 

% of the 
variance 

Cumulative 
% 

Acombined 
% of the 
variance 

Cumulative 
% 

Acomb
ined 

% of the 
variance 

Cumulative 
% 

1 4.694 52.158 52.158 4.694 52.158 52.158 3.541 39.340 39.340 
2 1.833 20.367 72.525 1.833 20.367 72.525 2.987 33.185 72.525 
3 0.786 8.732 81.257       
4 0.689 7.658 88.915       
5 0.564 6.270 95.184       
6 0.285 3.161 98.346       
7 0.090 1.001 99.347       
8 0.045 0.497 99.844       
9 0.014 0.156 100.00       

Extraction method: principal component analysis. 

 

4.4. Factor Naming 

The Kaiser normalized maximal variance method is used to perform the orthogonal rotation of 
the factor load matrix, and the rotated factor load matrix is obtained. According to the output, 
the common factor formula one in every ten thousand people patent application number (X5), 
effective number of invention patents (X6) per ten thousand people, new product sales income 
per capita (X7), an application for a patent for invention number (by 8) per ten thousand people, 
operating income (X9) factor loading on the five factors were greater than 0.7, because mainly 
reflects output indicators, so named common factor F1 technology innovation output factor. 

Common factor F2 in R&D expenses within budget (X1), R&D funds input intensity (X2), the 
density of scientific research institutions (X3), new product development input intensity (X4) 
factor loading on the four factors were greater than 0.7, because mainly reflect input index, so 
the public factor F2 named science and technology innovation investment factor, can be used 
as the main factors that reflect the cultural industry in chongqing science and technology 
innovation ability. The factor load matrix after rotation is shown in Table 4. 

 

Table 4. Factor load matrix after rotation 
 Common factor 

The evaluation index 1 2 

X1 0.565 0.715 

X2 0.079 0.960 

X3 -0.036 0.725 

X4 0.246 0.740 

X5 0.735 0.435 

X6 0.833 -0.107 

X7 0.759 0.403 

X8 0.783 0.340 

X9 0.854 -0.041 

 

4.5. Factor score ranking 

The factor score coefficient matrix of the evaluation index of scientific and technological 
innovation ability of Chongqing cultural industry was obtained through factor analysis (see 
Table 5). The scoring coefficient of the two main factors was estimated by regression method, 
and the scoring function of each factor was obtained according to the scoring coefficient. Data 
of 24 provinces and cities were substituted into the scoring function of each factor, and the 
formula was as follows: 

Fl=0.079X1-0.129X2-0.131X3-0.035X4+0.184X5+0.307X6+0.198X7+0.216X8+0.303X9 

F2=0.202X1+0.382X2+0.304X3-0.264X4+0.059X5-0.18X6+0.042X7+0.012X8-0.156X9 
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Table 5. Factor score coefficient matrix 
 composition 

The evaluation index F1 F2 

X1 0.079 0.202 

X2 -0.129 0.382 

X3 -0.131 0.304 

X4 -0.035 0.264 

X5 0.184 0.059 

X6 0.307 -0.180 

X7 0.198 0.042 

X8 0.216 0.012 

X9 0.303 -0.156 

 

Table 6. Factor score ranking of evaluation of scientific and technological innovation ability of 
cultural industry in each province and city 

provinces 
Output 
factor 
(F1) 

Input 
factor 
(F2) 

Comprehensive 
score (F) 

ranking provinces 
Output 
factor 
(F1) 

Input 
factor 
(F2) 

Comprehensive 
score (F) 

ranking 

Beijing 0.106 0.265 0.182 8 Shandong 0.188 0.481 0.322 3 
Tianjin 0.063 0.272 0.108 19 Henan 0.056 0.144 0.096 21 
Hebei 0.034 0.162 0.058 22 Hubei 0.128 0.328 0.220 5 
Shanxi 0.066 0.087 0.113 17 Hunan 0.076 0.193 0.129 14 

Liaoning 0.065 0.168 0.111 18 Guangdong 0.085 0.216 0.145 11 
JiLin 0.013 0.166 0.022 23 Guangxi 0.010 0.024 0.016 24 

Shanghai 0.103 0.033 0.176 10 chongqing 0.103 0.264 0.177 9 
Jiangsu 0.146 0.263 0.250 4 Sichuan 0.211 0.539 0.361 1 

Zhejiang 0.108 0.373 0.186 7 Guizhou 0.080 0.205 0.137 12 
Anhui 0.203 0.277 0.347 2 Yunnan 0.124 0.316 0.212 6 
Fujian 0.075 0.518 0.128 15 Shanxi 0.077 0.196 0.131 13 
Jiangxi 0.059 0.191 0.102 20 Ningxia 0.070 0.179 0.120 16 

 

Table 7. Descriptive statistical results of evaluation index of scientific and technological 
innovation ability of cultural industry in Chongqing 

The evaluation index 
Chong 
qing 

National 
average 

Average F score of the 
first four provinces 

Per Capita Internal Expenditure of R&D Funds (ten thousand Yuan) 1.305 1.314 2.366 
Intensity of R&D expenditure (%) 0.013 0.014 0.019 

Density of Research Institutions (%) 0.370 0.344 0.333 
New product development investment intensity (%) 0.013 0.017 0.021 

Number of patent applications per 10,000 people 57.239 126.925 179.33 
Number of effective invention patents per 10,000 people (pieces) 58.322 103.880 146.246 

New product sales revenue per capita (pieces) 22.918 23.0815 36.508 
Number of invention patent applications per 10,000 people (pieces) 8.848 37.614 74.427 

Per Capita Operating Income (ten thousand Yuan) 97.819 95.465 126.309 

 

The proportion of the variance contribution rate of each main factor to the total variance 
contribution rate of the two main factors was taken as the weight to calculate the 
comprehensive score. The comprehensive score was written according to the component score 
coefficient matrix, and the calculation formula was: the comprehensive score F=(39.34% FL 
+33.185%F2)/72.525%. The comprehensive score of each factor of 24 provinces and cities in 
China was obtained through the comprehensive evaluation function. The evaluation index of 
scientific and technological innovation ability of cultural industry in Chongqing, the national 
average and the first four provinces with F score are described and counted, and the actual 
situation of each evaluation index of scientific and technological innovation ability of cultural 
industry in Chongqing is obtained. The ranking of factors in the evaluation of scientific and 
technological innovation ability of cultural industries in each province and city is shown in 
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Table 6. The descriptive statistical results of the evaluation indicators of technological 
innovation ability of Chongqing's cultural industry are shown in Table 7. 

4.6. Result Analysis 

The F1 score of Chongqing's cultural industry scientific and technological innovation output 
factor is 0.103, which is at the middle level among 24 provinces and cities. According to table 7, 
the patent application number per ten thousand people in chongqing, per ten thousand 
effective number of invention patents, new product sales income per capita, per ten thousand 
an application for a patent for invention number are below the average level in China, while 
operating income per person is slightly higher than the average level in China, but with 
comprehensive top four sichuan, shandong, anhui, jiangsu, compared to chongqing cultural 
industry science and technology innovation output is far lower than the average four provinces, 
and the cultural industry in the top four strong province science and technology innovation 
gaps, reflect the culture industry of chongqing science and technology innovation output 
efficiency is low. 

Chongqing's F2 score of scientific and technological innovation input factor is 0.264, which is 
at the middle level in China. It can be concluded from Table 7 that the internal expenditure of 
R&D funds, the investment intensity of R&D funds and the investment intensity of new product 
development in Chongqing are all lower than the average level in China, indicating that the 
investment intensity of R&D funds and new product development funds in Chongqing is not 
enough. However, in terms of the density index of scientific research institutions, the density of 
scientific research institutions in Chongqing is 37%, which is higher than the average level of 
China and the average level of the top four provinces. This indicates that there are more 
scientific research institutions in Chongqing, and the universality of scientific and technological 
innovation research and development in the cultural industry in Chongqing is high, and it has 
favorable conditions for scientific and technological innovation in the cultural industry. 

Chongqing's comprehensive score of scientific and technological innovation ability of cultural 
industry is F of 0.177, ranking 9th among 25 provinces and cities, ranking above the average 
level in China. Compared with Sichuan, Anhui, Shandong and Jiangsu, the cultural industry's 
scientific and technological innovation ability of Chongqing is very different from that of 
Sichuan, Anhui, Shandong and Jiangsu. Chongqing's scientific and technological innovation 
ability is general. It reflects that there are some problems in the process of cultural industry 
scientific and technological innovation in Chongqing, such as insufficient investment in cultural 
industry scientific and technological innovation, weak universality of scientific and 
technological innovation research and development, less output of scientific and technological 
innovation, low conversion rate of scientific and technological achievements, and insufficient 
degree of opening of scientific and technological innovation. 

5. Suggestions on improving the technological innovation ability of 
Chongqing cultural industry 

5.1. Strengthen the cultivation and introduction of cultural and scientific and 
technological innovation talents 

The most critical element of cultural industry science and technology innovation is cultural 
science and technology innovation talents, so we must pay attention to the cultivation and 
introduction of cultural science and technology innovation talents. In the aspect of college 
training, while improving the professional skills of college students, emphasis should also be 
placed on cultivating students' innovative consciousness, practical ability and divergent 
thinking ability. Strengthening the construction of key universities and scientific research 
institutions, building first-class universities and research institutions, for the cultural industry 
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science and technology innovation to provide a good talent base and site foundation. In the 
aspect of introducing talents, chongqing should explore high-end talent introduction 
mechanism, expand the innovative talents reserves, enterprises, universities and research 
institutions should improve the talent introduction, selection, training, use and evaluation 
mechanism, perfect the incentive mechanism, improve talent introduction policy support to 
attract domestic and international cultural science and technology innovation talents. 

5.2. Increase investment in scientific and technological innovation in cultural 
industries. 

The improvement of scientific and technological innovation level of cultural industry depends 
on the increase of innovation input. Chongqing should increase the investment of scientific and 
technological innovation funds, optimize the investment structure of innovation funds, increase 
the investment intensity of R&D funds and the investment intensity of new product 
development, so as to establish a good capital foundation for the improvement of cultural 
industry scientific and technological innovation ability level. We should optimize the financing 
structure for scientific and technological innovation, establish and improve a diversified 
financing system with the government as the leading role and enterprises as the main body, 
ensure that there is enough capital investment for cultural and technological innovation and 
research and development, and solve the financing difficulties of small and medium-sized 
enterprises and new high-tech enterprises. Increase the intensity of human capital investment, 
pay attention to the accumulation of human capital, for the cultural industry science and 
technology innovation to provide sufficient human resources. 

5.3. Improve the conversion rate of scientific and technological achievements 
in the cultural industry. 

The investment level of cultural industry innovation and science and technology in Chongqing 
ranks 9th in China, indicating that the conversion rate of cultural industry technological 
innovation achievements in Chongqing is low. Chongqing should improve the relevant scientific 
and technological legal system, clarify the disposal, reward and income of scientific and 
technological achievements, protect the legitimate rights and interests of intellectual property 
rights of scientific and technological achievements, and avoid the damage of the interests of 
cultural and technological innovation talents. We will establish a sound mechanism for 
cooperation between enterprises, universities and research institutes, and make scientific and 
technological innovation more market-based. Enhance exchanges and cooperation among 
enterprises, scientific research institutions and universities, integrate scientific and 
technological innovation resources of the three parties, and minimize the problem of 
information asymmetry of scientific and technological innovation and the phenomenon of 
supply and demand gap through the diversified cooperation mode combining production, 
education and research. 

5.4. The cultural industry will be more open to scientific and technological 
innovation 

It can be seen from the analysis results that there is a huge gap between Chongqing and other 
provinces in the level of cultural industry technological innovation ability. Chongqing should 
strengthen the opening of innovation and go out actively. Establish scientific and technological 
innovation exchange and cooperation platforms with provinces and cities with strong scientific 
and technological innovation ability in the cultural industry, regularly dispatch scientific 
research staff to study, train and investigate, and learn advanced research and development 
achievements and management techniques. Firmly grasp the opportunity brought by "One Belt 
And One Road", increase cooperation in scientific and technological innovation with 
universities and large enterprises at home and abroad, and establish a long-term scientific 
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research cooperation platform with provinces and countries along the Belt and Road. Establish 
cultural brand awareness, improve the international influence of cultural products, strengthen 
cultural brand publicity, actively carry out brand international cooperation, guide and support 
enterprises to establish their own brands, actively explore the international market, improve 
the international competitiveness of Chongqing cultural brands. 
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