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Abstract 

As a large province in China, the number of cultural and creative companies is rising 

sharply. However, the cultural and creative industries are still facing many problems. This 

paper chooses 80 public companies from Jiangsu cultural and creative industries and uses the 

BCC model of Data Envelopment Analysis to analyze their financing efficiency from two 

perspectives of sub-industries and regions. The result shows that the financing efficiency of 

cultural and creative industries in Jiangsu Province is the same as the national level which is 

quite low. Most companies with high efficiency are from software, network, and computer 

service industries. Also, financing efficiency has remarkable regional differences among 

North, Central, and South Jiangsu. According to the analysis, this paper provides some 

proposals to improve the financing efficiency of local cultural and creative industries. 
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I.Introduction 

Cultural and creative industries are those industries which depend on human 

intelligence[1], skills, and gifts, use high-tech to create or remold cultural resources, produce 

high additional value products with intellectual property, and build wealth. While promoting 

the development of relevant industries and the local economy, cultural and creative industries 

can improve the quality of people’s life[2]. In 2016, it is the first time for China’s Five-Year 

Plan to address the opinion of accelerating the development of cultural and creative industries 

and strengthening the cooperation among culture, technology, information, tourism, sports, 

and finance[3]. Recently, Jiangsu cultural and creative industries keep upgrading the local 

industrial structure, transforming the pattern of economic growth and make contributions to 

building a harmonious society [4]. 

However, Jiangsu cultural and creative industries are not developing smoothly these 

years, their healthy and sustainable development is constrained by financing problems. With 

limited finance resources, the investment and financing institutions do pay close attention to 

financing efficiency. In 2014, Pan Yuxiang analyzed all the Chinese cultural and creative 
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companies’ financing efficiency and found that the financing efficiency was low.[5] In the 

same year, Su Jia and Meng Qingjun chose 2 Jiangsu cultural and creative companies which 

were listed on Chinese National Equities Exchange and Quotations and found a big gap 

between these 2 companies and Huayi Brothers which was the leading enterprise in cultural 

industry. [6] So far, no one has done research on financing efficiency of Jiangsu cultural and 

creative industries. Along with the problem of industry distribution and regional difference, 

the investment and financing institutions are not willing to invest. As a result, Jiangsu has 

few leading enterprises in cultural and creative industries, the industrial scale is not large and 

only several financing channels are offered. This paper analyzes the financing efficiency of 

cultural and creative industries in Jiangsu from the perspectives of 9 different sub-industries 

and 3 administrative regions with DEA model. Then, this paper provides some proposals to 

improve the financing efficiency of local cultural and creative industries in Jiangsu Province. 

II.Introduction of the Cultural and Creative Industries in Jiangsu Province 

A.Development Status of the Cultural and Creative Industries in Jiangsu and its 

Financing Modes 

Jiangsu’s long history and cultural heritage provide a unique geographical and natural 

advantage. By the end of 2015, the number of Jiangsu’s cultural and creative industry parks is 

252 which is the second in China after Shandong Province. The province has four national 

animation industrial bases in Suzhou, Wuxi, Changzhou and Nanjing with two national 

animation and film labs in Kunshan and Zhangjiagang. And there are three theme parks and 

four big industrial belts. Most of them are built in the southern Jiangsu.  

The financing modes of the cultural and creative industries in Jiangsu are mainly divided into 

bank credit, government-provided venture capital fund, direct financing like issuing shares 

and financing bills, venture capital and government financial support. Some companies 

receive financing from crowdfunding and P2P platforms.  

B.Financing Predicament of the Cultural and Creative Industries in Jiangsu 

1) The cultural and creative industries in Jiangsu are typical high-yielding industries 

with high risks. The high risks in investment come from uncertainty. Cultural and creative 

products are not like the simple general industrial products, they are artistic, entertaining, 

thoughtful and creative. Their value depends both on the creation of the producers and the 

experience of the consumers. The larger uncertainty makes prudent investors hesitated, and 

makes it harder for financing. 

2) It’s difficult to value the cultural and creative companies. The majority of the 

cultural and creative companies in Jiangsu are small and medium-sized enterprises, their 

proportion of fixed assets is smaller and the proportion of intangible assets is bigger than 

other enterprises. Due to a lack of authoritative valuation body and rule, it’s hard to make 

effective valuation of the cultural and creative companies, and that leads to the difficulties in 

guarantee and pledge of intellectual property[7]. 

3) The cultural and creative industries in Jiangsu Province start from the original 

creative projects, the cycle is relatively long.  From the early creative research and 

development, to the medium-term processing and production, to the final operation, it 



normally needs 2 to 3 years. Obviously, the short or medium term cannot generate revenue, 

and the enterprises are under the pressure of short-term financing [8]. 

4) The cultural and creative companies in Jiangsu province are young and relatively 

small, their internal management has many problems[9]. These companies’ internal 

management structure is quite loose, and the financial system is not perfect. Then, it’s hard 

for financial institutions to rate companies’ credit, also it increases the cost of tracking and 

monitoring the loans and reduces the financial institutions’ enthusiasm to give financial 

support. 

III.Demonstration of the Financing Efficiency of the Cultural and Creative Industries in 

Jiangsu 

A.Data Envelopment Analysis 

Data Envelopment Analysis (DEA) was introduced by Charnes, Cooper and Rhodes 

(1978) to assess the relative efficiency of organizational units with multiple inputs to produce 

multiple outputs[10]. Now, DEA has more than 140 models. In China, the most popular 

models are CCR and BCC. Most of the cultural and creative companies in Jiangsu Province 

are small and medium-sized enterprises, so the CCR models assuming constant returns to 

scale would differ from the actual situation. Besides that, under market economy, market 

environment, economic system, polices, regulations and other factors will affect companies’ 

ideal operation. Thus, this paper chooses BCC model which assumes different returns to scale 

to analyze the financing efficiency of the Cultural and Creative Industries in Jiangsu 

Province. 

The BCC model was introduced by Banker, Cooper and Charnes (1984) as an 

improvement of CCR model. The BCC model yields a measure of pure technical efficiency 

that ignores the impact of the scale size by only comparing a DMU to a unit of similar scale. 

This paper’s BCC model is given as following:  
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Where m and s are the number of inputs and outputs respectively;  is the input i for ;  

is the output r for ;is the slack variable and is the surplus variable;   is a small positive 

value, for example, =; is the relative efficiency of , and . When , that DMU is DEA efficient, 

when , that DMU is DEA inefficient. 

Through the BCC model, each DMU’s pure technical efficiency (PTE) and scale 

efficiency (SE) can be measured, and so can the technical efficiency as TE=PTE*SE.  



B.Sample and index selection 

1) Sample selection. This paper selects 110 cultural and creative companies that 

appear on the market before December 31, 2016 as the target sample. In the revenue 

composition of 30 of them, more than 50% of revenue is from non-cultural and creative 

industry business. So this paper removes the 30 companies in sample selection and the 

remaining 80 listed companies form the sample. There are four listed companies on Shanghai 

Stock Exchange, one listed companies of Shenzhen securities, l listed companies on GEM, 

one small and medium-sized listed company and 67 new three board listed companies. The 

original data of evaluation index is calculated from the financial index of listed companies 

issued by Wind database. 

2) Index selection, the correlation analysis and sample data descriptive statistics.This 

paper selects the financing mode commercial credit financing, external financing, internal 

financing and labor reward as input index. The output of listed companies is mainly 

represented by profitable financial index. This paper selects operating income as output 

index. The commercial credit financing includes accounts payable, notes payable, advance 

receivable and other natural liabilities. The external financing contains provisional liabilities, 

equity and capital reserve. The internal financing includes retained earnings and undistributed 

profit. The labor reward includes the payment for employees, cash and wages payable for 

employees. According to the statistical rule of thumb, in the application of DEA model for 

efficiency measurement, the number of samples of DMU (decision-making unit) shall be at 

least two times more than the sum of the input and output indexes. The sample number in this 

paper is 80, which is in accordance with the rule of thumb. 

In the application of DEA model for sample efficiency evaluation, the input index 

shall have a certain correlation to output index and the correlation shall be positive. 

Otherwise the increase of input variables will bring the decline of output, then the evaluation 

result is meaningless. Therefore, before the financing efficiency calculation, use SPSS index 

to conduct correlation analysis of input and output indexes. From the table I, it can be seen 

that all input and output Sig values are zero, less than 0.01 and the correlation coefficient is 

greater than the 90%. The descriptive statistics of input and output data is shown in table II. 

TABLE I  CORRELATION ANALYSIS OF INPUT AND OUTPUT INDEXES 

 
Commercial 

credit financing 

External 

financing 

Internal 

financing 

Labor reward 

Operating 

income 

Pearson 

correlation 

.959** .954** .912** .928** 

Sig. (2-tailed) .000 .000 .000 .000 

N 80 80 80 80 

**. Correlation is significant at the 0.01 level 

 

TABLE II THE DESCRIPTIVE STATISTICS OF INPUT AND OUTPUT DATA UNIT: MILLION YUAN 

 
Operating 

income 

Commercial credit 

financing 

External 

financing 

Internal 

financing 

Labor 

reward 

Mean 347 107 377 117 78 

Median 38 5 33 2 8 



 

IV.Financing Efficiency Analysis 

This paper evaluates and uses DEAP2. 1 software for the input-output relative efficiency 

analysis of decision-making unit. Because negative and zero data exist in the input indexes, 

the input and output indexes are normalized. The zero is replaced by infinitesimal value that 

is greater than zero.  

 

Table III lists the average value and scale return state enterprise number of 80 sample 

companies after the aggregation of technical efficiency, pure technical efficiency and scale 

efficiency (irs means increase, drs means decline; con means the same). 

Among the 80 cultural and creative enterprises in Jiangsu, there are 13 listed 

companies whose pure technical index and scale efficiency both are 1, accounting for 

16.25%; the number of non-DEA effective listed companies is 67, accounting for 83.75%. It 

can be seen that the financing efficiency of the cultural and creative listed enterprises in 

Jiangsu is not high. Only 13 of them can get the maximum revenue with the least amount of 

financing under the selected index system and reasonably and effectively use the financing to 

reach the optimal size[6]. 

The pure technical efficiency of 7 companies is effective, but their comprehensive 

technical efficiency and scale efficiency are invalid. In other words, without decision 

mistakes, these enterprises can reasonably allocate the finance and make the funds achieve 

the maximum efficiency. The scale return of Jinfu Technology and Phoenix Media is 

decreasing, indicating that the role of input increasing in the two enterprises is not big and 

they shall adjust their financing composition. 

The following will detailedly analyze the 80 cultural and creative listed companies in Jiangsu 

respectively from the perspectives of 9 sub sectors of the cultural and creative industry (the 

sample number of the cultural and Artistic companies is 0) and three regions in Jiangsu, 

South Jiangsu, central Jiangsu and North Jiangsu.  

Maximum 10 3,939 9,325 5,208 1,817 

Minimum 0.2 0 1 -446 1 

Standard 

Deviation 
1,211 461 1,184 597 239 

 

TABLE III THE FINANCING EFFICIENCY OF 80 SAMPLE COMPANIES  

 
Mean 

of TE 

Mean of 

PTE 

Mean 

of SE 

Number of 

companies 

with 

PTE=SE=1 

Number of 

companies 

with irs 

Number of 

companies 

with drs 

Number of 

companies 

with con 

Value 0.60 0.93 0.65 13 65 2 13 



A.Sub-industries Analysis 

In Jiangsu, the cultural and creative industries have nine different sub-industries. They 

are Culture and Art, Press and Publication, Radio, TV, and Film, Software, Network, and 

Computer Services, Advertising and Exhibition, The Bussiness of Art, Design Services, 

Tourism and Entertainment and Other Ancillary Services. The table IV shows the mean value 

and scale return state companies number of nine sub-industries in Jiangsu after the 

aggregation of technical efficiency, pure technical efficiency and scale efficiency. 

 

From table V, it can be seen that the cultural and creative listed companies in Jiangsu 

are mainly concentrated in six industries, including software, network, computer services, 

advertising and exhibition and other ancillary services, design services, tourism and radio, 

television and film. The listed companies that engage in software, network and computer 

service industry account for more than 50%. Among the non-cultural and artistic listed 

companies, only one is from art trading industry. We can see that the technology directly 

promotes the development of emerging cultural and creative industries and will become the 

core business of cultural and creative industries. The DEA effective enterprise number of 

these industries respectively account for 16.67%, 9 .09%, 42.86%, 0%, 0% and 20.00% of the 

industry. The other ancillary services industry account for 42.86%. The level of other 

industries is low, less than 20%, which shows the relatively low industry financing efficiency. 

TABLE IV THE MEAN VALUE AND SCALE RETURN STATE COMPANIES’ NUMBER OF NINE SUB-INDUSTRIES 

Sub-industries 
Mean 

of TE 

Mean 

of PTE 

Mean 

of SE 

Number of 

Companies 

with 

PTE=SE=1 

Number of 

Companie

s with irs 

Number of 

Companies 

with drs 

Number of 

Companies 

with con 

Culture and Art - - - - - - - 

Press and 

Publication 
0.52 1.00 0.52 0 2 1 0 

Radio, TV, and 

Film 
0.55 0.97 0.56 1 4 0 1 

Software, 

Network, and 

Computer 

Services 

0.49 0.94 0.53 7 35 0 7 

Advertising and 

Exhibition 
0.45 0.97 0.46 1 10 0 1 

The Bussiness 

of Art 
1.00 1.00 1.00 1 0 0 1 

Design services 0.41 0.73 0.64 0 6 0 0 

Tourism and 

Entertainment 
0.59 0.89 0.67 0 5 0 0 

Other ancillary 

services 
0.75 0.93 0.79 3 3 1 3 

Total 0.60 0.93 0.65 13 65 2 13 



Although the art trading industry reaches 100%, there is only 1 company. The sample number 

is too small, so it can not reveal that the industry financing efficiency is high. 

From the scale return, only the scale return of two listed companies is decreasing, while the 

scale return of 65 listed companies is increasing. It indicates that the cultural and creative 

industries can get higher revenue while increasing the financing amount. 

 

 

B.Regions Analysis 

The table VI lists the the average value and scale return state enterprise number of 

sample companies in Jiangsu after the aggregation of technical efficiency, pure technical 

efficiency and scale efficiency. The South Jiangsu includes Nanjing, Suzhou, Wuxi, 

Changzhou and Zhenjiang. The central Jiangsu includes Yangzhou, Nantong and Taizhou. 

And North Jiangsu contains Xuzhou, Lianyungang, Huaian, Yancheng and Suqian.  

  

TABLE V THE NUMBER AND RATIO OF DEA EFFECTIVE AND INEFFECTIVE COMPANIES IN NINE SUB-

INDUSTRIES 

Sub-industries 

Number and  ratio 

of Companies 

Number and  ratio of DEA 

effective Companies 

Number and  ratio of DEA 

Ineffective Companies 

Number 

of 

Compani

es 

Ratio 

Number of 

DEA 

effective 

Companies 

Ratio 

Number of 

DEA 

ineffective 

Companies 

Ratio 

Culture and Art 0 0.00% - - - - 

Press and 

Publication 
3 3.75% 0 0.00% 3 100.00% 

Radio,TV,Film 5 6.25% 1 20.00% 4 80.00% 

Software, 

Network, 

Computer 

Service 

42 52.50% 7 16.67% 35 83.33% 

Advertising and 

Exhibition 
11 13.75% 1 9.09% 10 90.91% 

The Bussiness 

of Art 
1 1.25% 1 100.00% 0 0.00% 

Design Service 6 7.50% 0 0.00% 6 100.00% 

Tourism and 

Entertainment 
5 6.25% 0 0.00% 5 100.00% 

Other Service 7 8.75% 3 42.86% 4 57.14% 

Total 80 100% 13 16.25% 67 83.75% 



 

From the table VII, it can be seen among 80 cultural and creative enterprises in 

Jiangsu, 75 are in South Jiangsu, accounting for 93.75%. There are two and three enterprises 

in central Jiangsu and North Jiangsu, accounting for 2.50% and 3.75%. We can see that the 

development distribution of cultural and creative enterprises is closely related to the long-

term regional economic differences in Jiangsu. In the prefecture-level city level, the 

economic hotspots in Jiangsu are mainly distributed in South Jiangsu, while economic cold 

regions are mainly concentrated in North Jiangsu[11]. The economic development of central 

Jiangsu is good, but its industrial structure is in transition. Now, it is mainly concentrated in 

the low-end manufacturing industry. The agglomeration level of cultural and creative 

industry is steadily increasing, but it is still at a low level. And the attention and support 

degree of the regional governments for the cultural industry are quite different. In the whole 

province, a large number of exhibition institutions are established in South Jiangsu and the 

practitioners and cultural buildings in central Jiangsu and North Jiangsu are less than those in 

Table VI  the mean value and scale return state companies’ number of Three Regions 

Region 
Mean 

of TE 

Mean 

of PTE 

Mean 

of SE 

Number of 

Companies 

with 

PTE=SE=1 

Number 

of 

Compani

es with 

irs 

Number 

of 

Compani

es with 

drs 

Number of 

Companies with 

con 

South 

Jiangsu 
0.53 0.93 0.57 13 60 2 13 

Central 

Jiangsu 
0.50 0.97 0.51 0 2 0 0 

North 

Jiangsu 
0.44 0.99 0.45 0 3 0 0 

Total 0.49 0.96 0.51 13 65 2 13 

TABLE VII THE NUMBER AND RATIO OF DEA EFFECTIVE AND INEFFECTIVE COMPANIES IN THREE 

REGIONS 

Region 

Number and  ratio of 

Companies 

Number and  ratio of DEA 

effective Companies 

Number and  ratio of DEA 

ineffective Companies 

Number 

of 

Compani

es 

Ratio 

Number of 

DEA effective 

Companies 

Ratio 

Number of DEA 

ineffective 

Companies 

Ratio 

South 

jiangsu 
75 93.75% 13 17.33% 62 82.67% 

Central 

jiangsu 
2 2.50% 0 0.00% 2 100.00% 

North 

jiangsu 
3 3.75% 0 0.00% 3 100.00% 

Total 80 100.00% 13 16.25% 67 83.75% 



South Jiangsu. The shortage of talent, less investment and weak technical strength all restrict 

the development of cultural and creative industries in central Jiangsu and North Jiangsu[12].  

But in South Jiangsu with high economic development level, there are only 13 enterprises 

whose TE and PTE values are 1, namely the DEA is effective. It accounts for 17.33% in the 

sample enterprises in South Jiangsu. In economically backward central Jiangsu and North 

Jiangsu, there is no DEA effective enterprise. The DEA effective enterprises account for 

17.31% in Chinese cultural and creative industry. It can be seen that the slight range of South 

Jiangsu is higher than the national average, nearly the same. But the DEA effective 

enterprises account for 16.25 in Jiangsu, lower than the national level. 

V.Conclusion 

The cultural and creative listed companies in Jiangsu are still in the initial stage of 

development. Although the whole financing efficiency is not high, the scale return is 

increasing. The cultural and creative listed companies in Jiangsu are mainly concentrated in 

emerging sub sectors that require professional technology and innovation. And the vast 

majority of enterprises are in South Jiangsu and the regional structure distribution is 

unbalanced.  

Based on the above research, the suggestions for the financing mode of the cultural 

and creative industry in Jiangsu and the improvement of financing efficiency are as follows:  

1) Enterprise perspective. Most of cultural and creative enterprises in Jiangsu are at 

the initial stage and the internal system is not perfect. It is recommended to consult 

professional management organizations and establish a scientific management system. The 

enterprises with increasing scale return shall timely expand the enterprise scale, improve the 

market share of enterprise products, so as to increase the profit and improve the efficiency of 

the funds. There are also some enterprises in the stage of constant scale return. They shall not 

blindly expand the production scale in order to prevent entering the stage of decreasing scale 

return. For a small amount of small and medium-sized enterprises at the stage of decreasing 

scale return, they shall timely reduce the scale and improve the production efficiency. 

Meanwhile, enterprises shall comprehensively consider their production and management 

demands, financing cost, financing risk, investment income and other factors, make 

reasonable funds use plan, reasonably arrange and use the funds and apply the fund to 

enterprise development, production, new market development and other fields that are 

conducive to the sustainable development of enterprises.  

2) Industry perspective. The cultural and creative enterprises in Jiangsu are mainly 

distributed in the software, Internet, computer service and other sub sectors that have higher 

demands for technology and innovation requirements. Speeding up the technical progress and 

improving innovation consciousness is the core to improve the financing efficiency. 

Encourage the enterprises with core technology to actively apply for patent protection in 

order to protect the property rights, support the main board listing, conduct acquisitions and 

restructuring through public offering, private placement and other refinancing ways and 

support the cultural enterprises in accordance with the conditions to finance by issuing 

collected bonds, corporate bonds and other ways. Adhere to market-oriented, regularly 

organize exchanges with excellent enterprises, grasp industry trends, understand emerging 



financing products and financing channels, and choose the most appropriate financing way 

according to their own needs.  

3) Regional perspective. Increase the support effort of cultural industry in South 

Jiangsu, cultivate leading enterprises, expand financing scale with the help of the scale effect 

of industrial agglomeration. Meanwhile, establish a sound credit evaluation system, 

strengthen the enterprise credit supervision, thus laying a foundation for the improvement of 

the cultural and creative industry in South Jiangsu to the high-end link in national cultural 

industry chain; encourage the central Jiangsu to play the advantage of proximity to South 

Jiangsu and actively undertake equipment manufacturing, sales and other links; encourage 

North Jiangsu to take the advantage of culture and heritage resources and form the cultural 

tourism-oriented special cultural industry quarter. Actively build regional cultural industry 

financing platform and broaden the financing channels, so as to solve the capital demands of 

regional cultural enterprises in project cooperation, technology development, personnel 

training, property rights exchange, foreign exchange and other aspects. The government shall 

establish special support fund and the financing guidance department of cultural and creative 

enterprises for the start-up small and micro enterprises, encourage enterprises to finance by 

issuing corporate bonds, private equity, chips and other means and help enterprises to 

reasonably and effectively use funds while satisfying enterprises’ demands for start-up 

capital, so as to improve the financing efficiency. 
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