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Abstract 

Public cultural investment can not only meet the material and cultural needs of the 
people, but also play an important role in improving the regional business environment 
and improving the knowledge content of human capital. Based on the data of 
government cultural investment in the Beijing-Tianjin-Hebei urban agglomeration from 
2013 to 2020, this paper calculates the comprehensive score of public cultural 
investment level in the Beijing-Tianjin-Hebei urban agglomeration through the property 
right evaluation method, in order to understand the public cultural investment situation 
in the Beijing-Tianjin-Hebei urban agglomeration and seek the optimization path of 
public cultural investment. 
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1. INTRODUCTION 

According to statistics, from 2016 to 2020, the national general public budget for public 
cultural investment has accumulated 1.83 trillion yuan, with an average annual growth rate of 
6.75%[1]. The growth of public cultural investment has brought about the continuous 
improvement of the efficiency of China's public cultural facilities and public cultural services. 
According to statistics, from 2016 to 2020, the annual circulation of public libraries across the 
country increased by 53.1%, the number of activities held by public libraries for readers 
increased by 70.9%, and the number of cultural activities organized by mass cultural 
institutions across the country increased by 47.3%. The number of people serving mass cultural 
institutions increased by 43.6%, and the number of amateur cultural teams per 10,000 people 
increased by 15.3%[2]. At the same time, public cultural service facilities across the country 
have reached full coverage in both urban and rural areas. By the end of 2021, 3,215 public 
libraries, 3,316 cultural centers and 40,200 cultural stations have been jointly built across the 
country. In addition, all public libraries, cultural centers (stations), art galleries and 91% of 
museums in the country are free of charge.  

At present, China's cultural development is still in the primary stage. On the one hand, due to 
the long-term influence of traditional planned economy thought, culture was regarded as a 
"pure cause" for a long time after the founding of New China, and culture was regarded as only 
a cause and could not be industrialized, and culture was placed in the subordinate position of 
economic development, and the backward cultural productivity was "reduced" to a modern 
cultural weak country. On the other hand, the local government's use of public cultural 
investment to promote economic growth is still at the primary level, and the local government's 



World Scientific Research Journal                                                      Volume 10 Issue 6, 2024 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.202406_10(6).0016 

120 

blind investment still leads to the phenomenon of low economic growth efficiency. With the 
increasing demand of Chinese residents for a better cultural life, it is urgent for the government 
to continuously increase public cultural investment and realize the high economic benefits of 
culture. 

Based on the data of government cultural funding input in the Beijing-Tianjin-Hebei City 
cluster from 2013 to 2020, this paper studies the level of public cultural investment through the 
matter-element evaluation model. Therefore, how to conduct a comprehensive, scientific and 
accurate evaluation of public cultural investment in the Beijing-Tianjin-Hebei city cluster, and 
then analyze its internal influencing factors, and seek the optimal path of public cultural 
investment has important practical significance. 

2. REVIEW OF MATTER-ELEMENT EVALUATION METHODS 

In the 1980s, Professor CAI Wen proposed the matter-element evaluation model. Some 
scholars based on matter-element evaluation model application and different fields. Based on 
matter-element theory, Wang et al.[3] constructed a prioritization model for historical building 
protection and assigned weights through analytic Hierarchy Process (AHP). Li& Li[4]studied 
energy sustainability with matter-element evaluation method; Yang&Li[5] evaluated urban 
low-carbon economy with matter-element extension method. Shao et al. [6]based on the 
theoretical framework of balanced score method (BSC), analyzed the performance of port 
supply chain with fuzzy matter element method. In view of this, this paper further analyzes the 
level of cultural investment in the Beijing-Tianjin-Hebei city cluster through the matter element 
evaluation method. 

3. MATTER-ELEMENT EVALUATION MODEL 

Matter-element evaluation model, developed from classical mathematics and fuzzy 
mathematics, has been widely used in system theory and sociology. Through calculating the 
correlation degree in different classical domains and section domains, the characteristic value 
is obtained after comprehensive processing to express the level of public cultural investment, 
and the overall evaluation level of public cultural investment is obtained within the time. The 
specific formula for obtaining eigenvalues is as follows: 

 

(1) 

 

The eigenvalue(λ)represents the level of public cultural investment, and the larger the 
value(λ), the better the level of public cultural investment. 

And Level rating: 

If: 

𝐾𝑗𝑜(𝑝) = max
𝑗0=(1,2,3,…,𝑚)

𝐾𝑗 (𝑝)                           (2) 

 

The overall level of cultural investment in the Beijing-Tianjin-Hebei city cluster was evaluated 
j0. 



World Scientific Research Journal                                                      Volume 10 Issue 6, 2024 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.202406_10(6).0016 

121 

4. EVALUATION OF PUBLIC CULTURAL INVESTMENT IN BEIJING-TIANJIN-
HEBEI CITY CLUSTER 

4.1. Evaluation index system of public cultural investment in Beijing-Tianjin-Hebei city 
group 

Based on the index system of Wang Yicheng[7], Ma Jinxiang[8], Zhang Peng[9]and other 
scholars, this paper constructs the evaluation index system of public cultural investment in the 
Beijing-Tianjin-Hebei city cluster, which is divided into input index and output index. Based on 
the current situation of Beijing-Tianjin-Hebei city group, this paper puts forward the evaluation 
index system of public cultural investment in Beijing-Tianjin-Hebei city group. Table1 lists the 
specific indicator systems. 

Table 1. Index system of public culture evaluation level in Beijing-Tianjin-Hebei city cluster 
Indicators Category  Indicator name 

Input indicators  
 

Cultural financial 
input     

Appropriation for cultural programs 
Investment in fixed assets 

Resources supply Number of public cultural institutions  
Human input Number of employees in the cultural industry  

Output 
indicators 

Added value  Value added of the cultural industry  

Consumption 
Per capita expenditure on cultural tourism 

consumption 

Cultural output 
Total library holdings 

The number of mass art activities 

4.2. Matter-element evaluation model 

This paper uses the matter-element evaluation model to analyze the overall level of public 
cultural investment in the Beijing-Tianjin-Hebei city cluster. The total absolute quantity, the 
total increment and the total fluctuation level of each year are calculated and expressed by the 
eigenvalue. At the same time, the overall public cultural investment in the Beijing-Tianjin-Hebei 
city cluster from 2013 to 2020 was evaluated. 

(1) Calculate the overall absolute volume, increment and fluctuation of the Beijing-Tianjin-
Hebei city cluster 

First, the data were standardized, and the overall absolute volume comprehensive score, 
incremental comprehensive score and fluctuation comprehensive score of the Beijing-Tianjin-
Hebei urban agglomeration in each year were calculated by entropy weight method, and 
recorded as C1，C2，C3, respectively. The increment represents the growth rate between now 
and the previous year, so the evaluation year is 2014-2020; The fluctuation is weighted by the 
coefficient of variation from 2013 to 2020. Since it is not a time series data, the data of cities in 
each year is set to be consistent. The results shown in Table 2 are obtained: 

Table 2. Comprehensive scores of the overall absolute volume, increment and fluctuation level 
of the Beijing-Tianjin-Hebei city cluster 

Time AbsoluteC1 IncrementC2 FluctuationC3 
2014 1.138 0.421 1.319 
2015 1.259 0.420 1.319 
2016 1.356 0.408 1.319 
2017 1.452 0.428 1.319 
2018 1.511 0.399 1.319 
2019 1.651 0.492 1.319 
2020 1.543 0.275 1.319 
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(2) Determine the classical domain and section domain 

The classic domain and segment domain of each indicator are determined by reference to 
relevant standards and the specific conditions of each city, as shown in Table 3:  

Table 3. Classic domain and segment domain of public cultural investment in the Beijing-
Tianjin-Hebei City Cluster 

Index 

Value range of the classical domain Ri Section 
domai
n value 
range 

RP 

R1 R2 R3 R4 R5 

Absolute C1 [0,0.34) [0.34,0.68) [0.68,1.02) [1.02,1.36) [1.36,1.7) [0,1.7) 
Increment C2 [0,0.1) [0.24,0.2) [0.48,0.3) [0.72,0.4) [0.96,0.5) [0,0.5) 

Fluctuation C3 [0,0.28) [0.28,0.56) [0.56,0.84) [0.84,1.12) [1.12,1.4) [0,1.4) 

(3) Calculation of eigenvalues λ 

The characteristic values of each year are obtained through calculation, as shown in Table 4. 

As can be seen from Table 4, the level of public cultural investment in the Beijing-Tianjin-
Hebei city cluster on the whole has an upward trend over time, and the characteristic value in 
the previous paragraph has increased from 2.87 in 2014 to 2.95 in 2015, partly due to the 
continuous deepening of cultural system reform and increased public cultural investment by 
the government after the Beijing-Tianjin-Hebei integration construction. The central 
characteristic value decreased slightly from 2.95 to 2.93. The eigenvalue of the latter segment 
increased from 2.93 to 3.07, indicating that the level of public cultural investment in the Beijing-
Tianjin-Hebei city cluster is still developing and improving. 

Table 4. Characteristic values of public cultural investment in the Beijing-Tianjin-Hebei city 
cluster 

Time Eigenvalue λ Time Eigenvalue λ 

2014 2.868 2018 2.929 
2015 2.953 2019 2.974 
2016 2.948 2020 3.065 
2017 2.938   

(3) Evaluation of public cultural investment in the overall time of the Beijing-Tianjin-Hebei 
city cluster 

This paper studies the overall public cultural investment level of the Beijing-Tianjin-Hebei 
urban agglomeration from 2013 to 2020 by means of matter-element evaluation Ri(i=1,2,3,4,5), 
They are divided into five grades: "very poor", "poor", "average", "good" and " very good". After 
the comprehensive correlation degree is obtained by calculation, the level grade evaluation is 
carried out. 

As shown in Table 5, because: 

 

𝐾4(𝑝) = max
𝑗=(1,2,3,4,5)

𝐾𝑗 (𝑝)                          (3) 

 

The overall level of cultural investment in the Beijing-Tianjin-Hebei city cluster is "good". 
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Table 5. Evaluation results of public cultural investment in the Beijing-Tianjin-Hebei city 
cluster 

Kj(Vi) WiK1(Vi) WiK2(Vi) WiK3(Vi) WiK4(Vi) WiK5(Vi) 
Absolute C1 -0.266 -0.243 -0.198 -0.063 -0.312 

Increment C2 -0.292 -0.279 -0.251 -0.170 -0.294 
Fluctuation C3 -0.210 -0.169 -0.086 0.161 -0.378 

Kj(p) -0.768 -0.691 -0.536 -0.072 -0.984 

5. CONCLUSIONS 

This paper further analyzes the comprehensive scores of absolute volume level, incremental 
level and fluctuation level of all cities in the Beijing-Tianjin-Hebei urban agglomeration by 
means of matter-element evaluation method, and analyzes the changes of the overall 
characteristic values of the Beijing-Tianjin-Hebei urban agglomeration at different times. It is 
found that the level of public cultural investment in the Beijing-Tianjin-Hebei urban 
agglomeration has an upward trend over time, which is specifically shown in the previous 
period. The trend of steady and slightly declining in the middle section and rising in the later 
section; At the same time, the overall evaluation of public cultural investment in the Beijing-
Tianjin-Hebei city cluster from 2013 to 2020 was analyzed, K4(p) was found to be the maximum 
value, so it was evaluated as "good". 
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