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Abstract: The China State Council promulgated the “Culture Industry Promotion Plan” on 26
September 2009, raising the status of the culture industry to that of a strategic industry. This paper
applies a three-stage data envelopment analysis (DEA) model to investigate the efficiency of
investments made in the culture industry in 2011 in China. The results show that the overall
efficiency of the culture industry in China is still at a relatively low level. The scale of companies in
the culture industry is a key factor restricting development. The external environment has a great
influence on this efficiency; the efficiency gap between the eastern, central and western areas is
obvious and reflects the degree of the environmental impact on the culture industry in these regions.
The western region will experience progress if the environment changes. In contrast, the central
and eastern regions will see less progress. This paper proposes the following corresponding policy
recommendations based on the analysis. (1) China should focus on expanding the scale of culture
industry enterprises. (2) We need to accelerate the market-oriented reform of cultural institutional
mechanisms. (3) We should pay attention to the efficiency gap between cultural industries in the
eastern, central and western areas. We should use government power to support the development of
cultural industries in the western region.

Keywords: culture industry; investment efficiency; three-stage DEA model

1. Introduction

Since China implemented its reform and “opening up” policy thirty years ago, the rapid
development of its economy has drawn the world’s attention. Currently, China is the world’s
second-largest economy. However, when we study China’s growth pattern, we find that China
has always followed a straightforward development path. Culture, which can be an industrial
or an economic attribute, has substantial development potential and connects the economic base
with superstructures. Developing the culture industry can drive China’s economy and expand its
international influence. Therefore, the culture industry represents an advanced mode of economic
development. In this period of economic transition, the Chinese government has gradually realized
the economic development potential of the culture industry; it is considered a “soft power” that could
boost economic transition. Therefore, the culture industry has been promoted as a key industry and a
low-carbon industry, and corresponding investments have been increased.
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In recent years, the government has introduced a variety of policies to encourage the development
of the culture industry. The State Council initiated the “Culture Industry Promotion Plan” on
26 September 2009, raising the status of the culture industry to that of a strategic industry. The People’s
Bank of China, together with the Central Propaganda Department, the Ministry of Finance, the Ministry
of Culture and nine other departments, jointly issued the “Guiding Opinions on Financial Support
for Culture Industry Development and Prosperity” on 19 March 2010. This document is the first
guidance supporting the development of the culture industry, and it means that cooperation between
the financial and culture industries has finally gained policy support. In 2012, the Ministry of Culture
issued a “Twelfth Five-Year Plan Period Culture Industry Doubling Plan”, which proposed that, during
the “Twelfth Five-Year Plan” period, the average annual value added of the culture industry should
grow at a rate higher than 20%; this means that culture industry development should finally be
enacted. However, few empirical studies are available to help Chinese policy makers to understand
the investment efficiency in the culture industry. The purpose of this study is to investigate the
following mysteries.

Given this background of policy support, this paper addresses two problems: how much will the
development of the culture industry be improved, and can large-scale investment lead to efficiency
improvement? This paper applies a data envelopment analysis (DEA) model to study the operational
efficiency of culture industry investment in China in the year 2011. The model eliminates environmental
and random factors. Therefore, the results reflect the real level of operational efficiency.

The rest of the paper is structured as follows. Section 2 reviews the literature of culture industry
investment and the literature of culture industry investment efficiency. Section 3 introduces the
three-stage DEA model. The selection of variables and the source of data are provided in Section 4.
Efficiency measurement using the three-stage DEA model and an interpretation of the results are given
in Section 5. Section 6 analyzes efficiency in the culture industry by province, and the last section
concludes the paper.

2. Literature Review

Cultural regeneration and cultural industries are widely investigated in different countries and
cities [1–5].

The literature on cultural industries can be confusing. Several authors refer to cultural industries,
while others refer to cultural product industries or creative industries. Collectively, these industries
take many names: cultural industries, creative industries, cultural product industries, the creative
economy, and the cultural economy [6–9]. Gonzalez et al. [10] confirm that social networks can
influence the flow of cultural goods and services from providers to consumers. We believe that culture
creative industry and culture industry are the same and include technological innovation.

In the following, we will review the literature on investment in culture creative industry
investment and in culture industry investment.

2.1. The Literature Review of Culture Industry Investment

A report from the World Bank [11] noted that culture industry investment is an important
component of economic investment, which is an important factor of world economic operations.
Choi [12] shows that in the US, Japan and Europe, where the annual investment growth rate reaches
35%, there are many ways in which government money and foreign investment can help. Banks [13]
noted that risk and active trust play an important role in culture industry investment and financing
and studied how to control this risk.

Chinese scholars have also conducted studies on the financing of and investment in the culture
industry. Zhang and Zhou [14] proposed establishing a diversified system of investment and financing,
where national capital occupies the leading position and private capital has the highest status.
Xie [15] noted that there are three reasons for financing difficulties in the culture industry: (1) culture
industry products are an intangible asset; (2) current culture industry companies are mostly small
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and medium-sized enterprises and, therefore, their scale is small; and (3) the development of culture
industry enterprises is not yet mature (e.g., many enterprises have not yet established a standardized
financial system). Yu and Ren [16] summed up the characteristics of financial innovation in China’s
culture industry and found a new way to finance: to loan cash by pledging ownership of a few
enterprises. Li [17] noted that measures taken by developed countries in Europe and North America,
such as preferential treatment for the culture industry, national treatment for international capital,
the establishment of a national investment fund, and financial innovation, are effective ways to solve
culture industry investment and financing problems. He also noted that China’s culture industry
investment and financing system must be perfected. Wei [18] reviewed the challenges faced by China’s
culture industry.

2.2. The Literature Review of Culture Industry Investment Efficiency

Chinese scholars have made some achievements addressing the efficiency of the culture industry
by applying the DEA model. Wang and Zhang [19] applied the DEA model to study the efficiency
of culture industry investment in 2004 in China. The results showed that the overall efficiency of the
culture industry remains at a relatively low level in China after eliminating the influence of random
and environmental factors. Ma and Zheng [20] applied the Banker-Charnes-Cooper (BCC) DEA model
to study the efficiency of culture industry investment in in China between 1998 and 2006. The results
show that there are regional differences in the efficiency of the culture industry. He et al. [21] employed
the Malmquist productivity index model to study the entire essential factor productivity of the culture
industry; the results show volatile growth from 2005 to 2009 and that the culture industry in the west
has lagged compared with the central and eastern regions. Jiang and Wang [22] applied a three-stage
DEA model and a super efficiency DEA model to analyze the efficiency of culture industry investment
in Chinese provinces using data from the second economic census. The results showed that culture
industry efficiency in different provinces is greatly affected by environmental factors and that scale
inefficiency is the main driver of low efficiency in the culture industry. Zheng and Ge [23] showed that
the most efficient way to deepen cultural restructuring is to improve efficiency in the culture industry.

2.3. The Literature Review of the Different Applications of DEA

DEA has been employed in different studies. Simões and Marques (2012) [24] summarized
that DEA is the most representative methodology to evaluate the efficiency of waste utilities.
Marques et al. (2014) [25] applied DEA to study institutional and environmental factors affecting
efficiency of Japanese Water Utilities.

Li and Lin (2016) [26] employed DEA to study the impact of energy conservation policies on the
green productivity in China’s manufacturing sector. Stewart et al. (2016) [27] applied DEA to study the
efficiency in the Vietnamese banking system.

Overall, we find that the data used in the existing research are generally from before 2009 and
rarely involve the efficiency of financial support for the culture industry. Therefore, this paper applies
a DEA model and performs empirical analyses using financial data on the listed companies in the
culture industry. This work builds on earlier works, expanding and updating them by addressing the
efficiency of financial support for the culture industry.

3. Research Method

The DEA model is employed to study efficiency [28–31], particularly investment efficiency [32–35].
Charnes, Cooper, and Rhodes (1978) [32] be abbreviated to CCR Model by their creators.
Banker, Charnes, and Cooper (1984) [33] be abbreviated to BCC Model by their creators.

3.1. Stage I: The Traditional DEA Model: from CCR Model to BCC Model

In 1978, Charnes et al. [36] first proposed data envelopment analysis, which is a nonparametric
method based on the Pareto theory to measure efficiency. The effectiveness of the distance function
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and the input technology measure are based on the formula study. The theory is that (1) if and only if
the input increases or the output decreases, the yield will increase, and that (2) to only reduce output,
input should be reduced.

3.1.1. CCR Model

Charnes et al. [36] presented the constant returns to scale model. According to the DEA model,
assume that there are n decision-making units (DMU), each of which represents a listed firm in the
culture industry. The input vector X = (x1, x2, . . . , xm) T, while the output vector Y = (y1, y2, . . . , ym) T.
Based on the assumption that any DMU is convex, subulate, invalid and minimum, the production
possibility set is

T “ tpX, Yq|
řn

j“1 λjXj ď X,
řn

j“1 λjYj ě Y, λj ě 0, j “ 1, 2, . . . , nu (1)

Therefore, we can obtain the CCR of the DEA model:

Minrθ ´ εp
m
ř

i“1
s´

i `
s

ř

r“1
s`

r qs

s.t.
řn

j“1 xijλj ` s´
i “ θxijo i P p1, 2, . . . , Mq

řn
j“1 yrjλj ´ s`

r “ θyrjo r P p1, 2, . . . , Sq
θ, λj, s´

i , s`
r ě 0 j “ 1, 2, . . . , N

(2)

s´
i and s`

r in the formula are the slack variables; m and s represent the input and output indexes,
respectively. Taking the listed companies of the culture industry for our research sample as an example,
xijo and yrjo represent the I input item and the r output item of the jo culture industry company, which
can be represented by (x0, y0). ε is the non-Archimedes infinitesimal, which represents the infinitesimal
in the calculations.

Using Formula (2), we can calculate the technical efficiency (TE), which shows whether the
financial support is effective in the addressed companies and whether output is maximized. As the
size of the figure increases, the efficiency of financial support increases. Formula (2) implicitly assumes
constant returns to scale, which means that the company increases production by the same percentage
for a given investment as input; in other words, the scale of the investment does not affect efficiency.

3.1.2. BCC Model

The assumption of constant return to scale is not established in most cases and is different from
actual circumstances. Therefore, we constructed a BCC model [37]. The BCC model is a type of DEA
model and offers variable returns to scale. Additionally, the production possibility set still applies (see
Equation (1)). Therefore, we can obtain the BCC model:

minrθ ´ εp
řm

i“1 s´
i `

řs
r“1 s`

r qs

s.t.
řn

j“1 yrjλj ´ s`
i “ θyrjo r P p1, 2, . . . , sq

řn
j“1 xijλj ` s´

r “ θxijo i P p1, 2, . . . , mq
řn

j“1 λj “ 1
θ, λj, s´

i , s`
r ě 0, j “ 1, 2, . . . , N

(3)

The variables in Formula (3) are the same as those defined for the previous model. We assume that
the scale is variable, so technical efficiency is pure technical efficiency (PTE). PTE and scale efficiency
(SE) can be calculated in Formula (3).

The number of domestic culture industry enterprises is high, the scale is currently small, and the
reform of cultural institutions is incomplete. Therefore, the analysis in this paper will begin with the
investment and apply the investment-focused BCC model, which is based on the assumption of variable
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returns to scale. Analyzing changes in output under the same conditions to achieve the minimum
investment will indicate a direction for the further development of the Chinese culture industry.

Because the first stage of the DEA model cannot distinguish whether efficiency is caused by
internal or external factors, a second stage is required.

3.2. Stage II: Similitude Analysis for the SFA (Stochastic Frontier Analysis) Model

From the first stage, we can obtain the efficiency value, as well as the input difference for the
DMU, which is the difference between actual investment and the most efficient investment. Based on
the analysis in the first stage, Fried et al. [38] used stochastic frontier analysis (SFA) to regress first
stage performance measures against a set of environmental variables. Fried et al. [38] find that
input/output slack variables are affected by three factors: environmental factors, random factors and
management efficiency.

The SFA method is a parametric model. The SFA method requires exists a certain relationship
between output and input.

The regression equation of the SFA model is

Sni “ f npzi ` βnq ` vni ` uni; n “ 1, 2 . . . , N; i “ 1, 2 . . . , I (4)

Sni is the slack variable of the I sample investment in the n DMUs. zi “ pz1i, z2i, . . . , zkiq are the k
observable environmental variables. βn is the parameter to be estimated for the environmental variables.
f npzi ` βnq represents the influence of the environmental variables on the redundant variables Sni.
vni ` uni are the mixed errors. We assume that vni „ Np0, σ2

vnq represents the influence of the random
variable, and uni ě 0 represents management inefficiency.

Based on the most effective DMU model and using its input as a reference, the other sample’s
input is adjusted as follows:

xA
ni “ xni ` rmaxitzi β̂

nus ` rmaxitv̂niu ´ v̂nis, n “ 1, 2, . . . , N; i “ 1, 2, . . . , I (5)

xni and xA
ni are the level of investment in each DMU before and after the adjustment, respectively.

The first bracket states that all DMUs adjust to the same external environment. The second bracket
adjusts the random errors of all DMUs in the same context so that each DMU faces the same operating
environment and has the same luck.

3.3. Stage III: The Adjusted DEA Model

The original input data xni is replaced by x̂ni, which is the adjusted input data. The BBC is then
used to analyze efficiency. The efficiency of each DMU results from eliminating external environment
factors and random value factors, which can reflect the actual operation status of each DMU.

DEA method is non-parametric model. The advantages of non-parametric DEA are the followings.
We need not to determine the explicit expression between output and input. We just need to have

input and output observations when we use DEA method.

4. The Selection of Variables and the Source of Data

4.1. The Selection of the Input and Output Indexes and the Source of Data

The selection of the input and output indexes is an important component of an analysis based
on the DEA model. DEA is a measure of efficiency, and the input and output of each DMU are the
fundamental components of efficiency. Therefore, the selection of the input-output indexes directly
determines the measurement of efficiency.

In this paper, the production and equity methods are used to select input and output indicators.
Combining the characteristics of the listed culture industry companies and lessons drawn from
the criteria, we selected paid-in capital, the number of corporate units and the average number of
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employees of the culture industry as the input index. The output index is the operating receipts and
the added value of the culture industry. The input and output indexes and the environmental variables
can be seen in Table 1.

Table 1. The input and output indexes and the environmental variables.

The Input Indexes and The Output Indexes The Environmental Variables

The paid-in capital of the culture industry employees The per capita GDP (gross domestic product)
The number of corporate units of the culture industry The average pay of culture consumption

The average number of the culture industry employees The number of corporate in the culture industry
The number of cultural institutions

The urbanization ratio
The operating receipts of the culture industry The level of education for residents

The added value of the culture industry Cultural undertakings cost/total government cost
The number of patent applications

The number of DMUs should be at least double the sum of the inputs and outputs when we
undertake the efficiency analysis. There are 31 DMUs in this paper, and the input-output index is
4, which meets the specification. In addition, the input and output indexes must have a positive
correlation, which means that the input and output indexes should increase or decrease together.
Therefore, we must perform a correlation test for the selected index. We used SPSS17.0 for the testing,
and the result can be seen in Table 2.

Table 2. Correlation testing on the input and output indexes.

The Output Indexes Paid-in Capital Average Number of
Employees

Number of Corporate
Units

Operating receipts 0.8263 0.9032 0.9112
Added value 0.7905 0.9326 0.9057

From Table 2, at the 1% significance level, the correlation coefficients between the culture industry
input and the output indexes are positive. Based on a two-tailed test, the indexes can be considered to
have a significant positive correlation. Therefore, they are suitable for analyzing efficiency using the
DEA model. The input and output index data are from [39].

4.2. The Selection of the Environmental Variables and the Data Source

The environmental factors eliminated in the second stage can be called external factors. For the
culture industry, the environmental variables should be factors that affect the efficiency of the culture
industry but that are not subjective or controllable. Taking an integrated view, these factors are
economic development, social systems, cultural systems, human resources, government support and
level of technology. Specifically, the environmental variables are as follows.

(1) Economic development. There are two indicators: (a) per capita GDP (gross domestic product),
which represents the value of a country’s or a region’s production and all services for a defined
period of time. GDP is the best indicator to measure the level of economic development for a
country or a region. As a type of high-end consumption in people’s daily lives, cultural needs
can be influenced by the economic level of an area. (b) The average pay of culture consumption is
a direct factor that affects cultural access.

(2) The cultural system. The number of corporate units in the culture industry reflects the structure
and scale of a regional culture industry market. The number of cultural institutions is the basis
for the development of the culture industry in an area.

(3) The urbanization ratio. This important social factor is calculated by taking the ratio of the urban
population to the total population.
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(4) Human resources. The level of education for residents is calculated based on college degrees or
the proportion of the population aged 6 and over.

(5) The government. The influence of the government cannot be ignored. We use the proportion of
cultural costs in government spending.

(6) Science and Technology. The culture industry is a high-end model of economic development,
which is combined with advanced technology. Development is thus limited by the local level
of science and technology. Therefore, we use the number of patent applications as a variable to
measure the level of the science and technology.

For the analysis, information on GDP, cultural and entertainment consumption expenditure
per capita, the urbanization rate, and residents’ educational level is taken from the following
studies [40–43].

Information on the number of corporate units in the culture industry, the number of cultural
institutions, the proportion of cultural costs in government spending and the number of patent
applications is from the following studies [44–46].

In this paper, the data are economic census data, ensuring timeliness.

5. Measurement of Efficiency Using a Three-Stage DEA Model and Interpretation of the Results

5.1. Stage I: Empirical Results Using the Traditional DEA

Based on the input and output indexes of the culture industry in 31 provinces, we can use DEAP2.1
software and the DEA model to answer our questions. After analyzing the efficiency and returns to
scale of China’s culture industry in 31 provinces, the results are shown in Figure 1 and Table 3.Sustainability 2016, 8, 324  8 of 16 
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Table 3. The efficiency of the culture industry in stages I and III.

Region Province

Overall Technical
Efficiency

Pure Technical
Efficiency Scale Efficiency Returns to Scale

Stage I Stage III Stage I Stage III Stage I Stage III Stage I Stage III

Eastern Beijing 1.000 1.000 1.000 1.000 1.000 1.000 -- (1) --
Eastern Tianjin 0.799 0.503 0.831 0.906 0.961 0.555 irs (2) irs
Eastern Hebei 0.713 0.417 0.761 0.824 0.937 0.506 drs (3) irs
Central Shanxi 0.688 0.407 0.779 1.000 0.883 0.407 -- irs
Western Inner Mongolia 0.495 0.171 0.594 1.000 0.833 0.171 drs irs
Eastern Liaoning 0.720 0.518 0.803 0.945 0.897 0.548 irs irs
Central Jilin 0.785 0.473 0.792 0.889 0.991 0.532 drs irs
Central Heilongjiang 0.724 0.539 0.853 0.902 0.848 0.598 drs irs
Eastern Shanghai 1.000 1.000 1.000 1.000 1.000 1.000 irs irs
Eastern Jiangsu 0.831 0.637 0.883 1.000 0.941 0.637 -- irs
Eastern Zhejiang 1.000 1.000 1.000 1.000 1.000 1.000 irs irs
Central Anhui 0.838 0.529 0.895 0.914 0.936 0.579 irs irs
Eastern Fujian 0.874 0.627 0.973 0.996 0.898 0.629 -- --
Central Jiangxi 0.859 0.583 0.912 0.983 0.942 0.593 drs irs
Eastern Shandong 1.000 0.882 1.000 1.000 1.000 0.882 irs irs
Central Henan 0.682 0.514 0.783 0.792 0.871 0.649 irs irs
Central Hubei 0.874 0.604 0.895 0.942 0.977 0.641 drs irs
Central Hunan (4) 1.000 0.873 1.000 0.931 1.000 0.937 -- irs
Eastern Guangdong 1.000 1.000 1.000 1.000 1.000 1.000 irs irs
Western Guangxi 0.535 0.317 0.679 0.743 0.788 0.426 drs irs
Eastern Hainan 0.883 0.505 1.000 1.000 0.883 0.205 irs irs
Western Chongqing 0.538 0.122 0.579 0.683 0.929 0.178 -- irs
Western Sichuan 0.662 0.029 0.693 0.773 0.955 0.038 drs irs
Western Guizhou 0.416 0.205 0.539 0.725 0.772 0.696 irs irs
Western Yunnan 0.412 0.042 0.413 0.524 0.998 0.080 irs irs
Western Xizang 0.731 0.312 1.000 1.000 0.731 0.312 -- irs
Western Shaanxi 0.529 0.021 0.683 0.591 0.774 0.035 drs irs
Western Gansu 0.284 0.125 0.315 0.482 0.901 0.259 irs irs
Western Qinghai 0.214 0.068 0.281 0.528 0.761 0.129 irs irs
Western Ningxia 0.485 0.152 0.583 0.516 0.832 0.294 drs irs
Western Xingjiang 0.592 0.231 0.616 1.000 0.961 0.231 irs irs

Average value 0.714 0.465 0.778 0.857 0.909 0.508

Note: (1) “--” represents constant returns to scale. (2) “irs” represents increasing returns to scale. (3) “drs”
represents decreasing returns to scale. (4) Hunan is the same as Hunen in the paper.

From the first stage of the traditional DEA efficiency measurement, it can be seen that, in 2011,
for 31 provinces in China, the average value of the culture industry investment operational efficiency
is 0.714, and the average pure technical efficiency and average scale efficiency are 0.778 and 0.909,
respectively. Therefore, there is still room to improve the overall operational efficiency of the culture
industry. The scale efficiency is higher than pure technical efficiency, which indicates that low efficiency
is the main reason for lower pure technical efficiency. It also can be seen from Table 3 that Beijing,
Shanghai, Zhejiang, Guangdong, Shandong and Hunan, which have higher technical efficiency,
represent 19.4% of all provinces and cities. In summary, China’s culture industry efficiency remains to
be improved.

5.2. Stage II: SFA Regression Results

The slack variables (paid-in capital, average employment and number of corporate units) for the
DMU calculated in the first stage are dependent variables in the second stage. The results of the SFA
regression analysis are shown Table 4.

As we can see from Table 4, the regression coefficients of the three types of input variables are all at
the 5% significance level, except for per capita GDP, which is at a 1% significance level. Therefore, these
environmental variables have a significant effect on culture industry efficiency, so the selection of the
model variables appears to be reasonable. In addition, the gammas of the three types of input variables
are close to 0 and significant at the 5% level, showing that random factors have a significant influence
on culture industry efficiency. It is thus necessary to strip out and analyze the random factors and
environmental factors of the SFA model.
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Table 4. The regression results for the second stage.

Coefficient
Paid-in Capital Average Employment Number of Corporate Units

Coefficient Standard Error Coefficient Standard Error Coefficient Standard Error

Per capita GDP ´1.013 ** 0.000 ´0.093 ** 0.000 ´0.027 ** 0.000
CECEPC (1) ´82.901 *** 0.535 ´9.977 *** 0.114 ´3.220 *** 0.005

NCU (2) 0.951 *** 0.011 0.417 *** 0.004 0.884 *** 0.007
NLI (3) 0.382 *** 0.003 0.816 *** 0.001 0.927 *** 0.000
RCU (4) 29.873 *** 1.053 15.837 *** 0.961 3.058 *** 1.628
REL (5) ´104.68 *** 12.961 ´67.63 *** 1.773 ´13.59 *** 0.683
CUF (6) 1548.65 *** 18.04 436.77 *** 1.000 75.33 *** 0.894
NPA (7) ´0.001*** 0.000 - - - -

Constant term ´122.453 *** 10.56 ´55.479 *** 2.974 ´1.736 0.001
σ2 139.75 *** 3.420 73.41 *** 1.000 6.925 *** 0.965
γ 0.997 *** 0.005 0.988 *** 0.011 0.996 *** 0.003

Log value ´175.829 ´90.37 5.977

LR one-sided test 6.033 *** 9.643 *** 25.697 ***

Note: ***, ** represent significance at the 1% and 5% levels, respectively. (1) CECEPC: Cultural and entertainment
consumption expenditure per capita. (2) NCU: Number of corporate units. (3) NLI: Number of legal institutions.
(4) RCU: Rate of city urbanization. (5) REL: Residents’ educational level. (6) CUF: Cultural undertaking fees.
(7) NPA: Number of patent applications.

Before further analysis, it should be confirmed that the coefficients listed in Table 3 are determined
by regressing the environmental variables on the input slack variables. When the regression coefficient
is negative, there is a negative correlation between the environmental variables and the input variables;
this means that an increase in the former will cause a decrease of the latter. When the environmental
variables are increased, the input variable of waste or the negative output will be reduced, which
means that the efficiency of the culture industry will be improved. In contrast, when the regression
coefficient is positive, it means that an increase in the environmental variables will increase the input
variables and the efficiency of the culture industry will be reduced. On this basis, the specific analysis
of each environmental variable is as follows.

(1) Per capita GDP. As we can see from Table 4, the regression coefficients of GDP for three types of
input variables are negative, indicating that when, we increase the per capita GDP, we effectively
reduce the culture industry paid in capital, the number of employees and the number of corporate
units, which reflect improvement in the efficiency of the culture industry. This effect occurs
because, when per capita GDP in a region is high, the level of economic development of that
region is higher than in other regions; at the same time, the income level of residents will be
higher. Once the material needs of the residents are met, they seek a higher level in their spiritual
pursuits. These needs will effectively promote the development of the local culture industry,
which will help local cultural firms to achieve economies of scale and improve their efficiency.

(2) Cultural and entertainment consumption expenditure per capita. These coefficients for regression
on the input slack variables are negative. The input variables of the culture industry decrease
when consumer spending on per capita cultural entertainment increases and industrial efficiency
improves. The index of per capita cultural entertainment expenditure for the culture industry
is the most direct reflection of consumer demand. This index shows that, when the demand for
cultural products and services is stimulated, the efficiency of the culture industry can be improved.

(3) Number of corporate units. As we can see from Table 4, the regression coefficients of the index for
the three input variables are positive, which means that an increase in the number of corporate
units will lead to an increase in the input of the culture industry and will not improve the
efficiency of the culture industry. This result reflects that, currently, there are too many companies
in the culture industry in China, and that their scale is too small. This causes redundancy in
capital for the entire industry, in labor inputs and in resource allocation. The small scale of the
companies can also lead to low efficiency.

(4) Number of cultural institutions. The regression coefficients for the number of cultural institutions
for three types of slack variables are positive, which means that increasing the number of cultural
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institutions will lead to an increase in investment, which will reduce the overall efficiency of the
culture industry.

(5) The urbanization rate. The regression coefficients of the urbanization rate for the three types of
input variables are positive, which means that a higher level of urbanization will increase the input
and reduce the efficiency of the culture industry. The city level is measured by the proportion
of the urban population in the total population, which indicates that an increase in the urban
population in a region will reduce the efficiency of the culture industry. This result does not reflect
expectations, and to understand it, the actual national conditions in China must be understood.
China is currently in the primary stage of an urbanization reform, where rural populations are
transforming into urban populations and the proportion of the urban population is increasing.
This type of change is not conducive to the development of a regional economy. In contrast, it
increases pressure on local employment and local economies and may cause turbulence in society;
these factors are not conducive to the development of a local culture industry.

(6) Residents’ education level. As we can see from Table 4, the regression coefficient of residents’
education level for the three types of input variables are negative, indicating that an increase
in residents’ educational levels will reduce the input and improve the efficiency of the culture
industry. Education and culture are closely related: as residents’ education level in a district
increases, the demand for cultural products and services increases, and the efficiency of the
culture industry increases.

(7) Government fiscal expenditure on cultural undertakings. The regression coefficients of the
cultural undertaking fees on the three input slack variables are positive; thus, financial support
from the government is not conducive to improving the efficiency of the culture industry because
cultural system is not reasonable. The current domestic cultural industries are composed
mainly of for-profit cultural enterprises and institutions; this can lead the culture industry
to independently improve the efficiency of the main cultural enterprises. The main object of
government financial support is cultural institutions; therefore, raising cultural undertakings fees
is not conducive to improving the efficiency of the culture industry.

(8) The number of patent applications. It can be seen from the regression results that the number of
patent applications is associated with the culture industry paid in capital, which is a slack variable,
and the coefficient is negative. A greater number of patent applications reflects improvements in
science and technology and can reduce culture industry investment and improve efficiency.

To sum up, different environmental variables affect the efficiency of culture industry investment
and operations to different degrees. When we evaluate the efficiency of various culture industries
in different provinces, if the influence of environmental variables is not eliminated, we would be
unable to measure the actual efficiency of the culture industry. Several provinces with poorer practical
efficiency are likely to have better actual performance because of a better environment; provinces with
better efficiency may not have better performance because of a poor business environment. Therefore,
based on the regression results of the second stage, we adjust these input variables to equalize the
business environment and measure the adjusted efficiency of the culture industry.

5.3. Stage III: The Adjusted DEA Model Results

DEAP2.1 software was used to measure and compare the efficiency after adjusting the input
variables, and the results for the third stage are in Table 3.

As we can see from Table 3, the efficiency values for the provincial culture industry in the first
and the third stages show major differences after the elimination of environmental and random factors.
Comprehensive technical efficiency and scale efficiency values declined; the former decreased from
0.714 to 0.465, while the latter saw a larger decrease from 0.909 to 0.508. However, pure technical
efficiency increased, rising from 0.778 to 0.857. Comparing the results also shows that, after the
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elimination of environmental and random factors, low technical efficiency is driven by the low scale
efficiency in the third stage instead of pure technical inefficiency, as seen in the first stage.

To conduct further analysis, we performed the Wilcoxon significance test on the efficiency
measurement results from the first stage and the third stage; the results are shown in Table 5.

Table 5. Wilcoxon symbols rank test.

Test Value Comprehensive
Technical Efficiency

Pure Technical
Efficiency Scale Efficiency

Z ´4.832 ´4.195 ´5.022
P 0.000 *** 0.000 *** 0.000 ***

Note: *** represent significance at the 1%.

As seen from Table 5, there were significant differences in technical efficiency, pure technical
efficiency and scale efficiency before and after the adjustment, so it is necessary to adjust the original
investment amount after eliminating environmental variables and random factors.

It also can be seen from Table 3 that the six provinces and cities representing the culture industrial
production frontier are Beijing, Shanghai, Shandong, Zhejiang, Hunan and Guangdong. However, in
the third stage and after the elimination of environmental and random factors, the frontier provinces
are Beijing, Shanghai, Shandong and Guangdong. The proportion has decreased from 19.3% to 12.9%.

6. Analysis of the Culture Industry in the Provinces

TE represents the efficiency indicator for culture industry efficiency in the provinces and is
analyzed first. From Table 2, it can be concluded that the indicator changes substantially after the
adjustments. The efficiency of most of provinces falls after adjustment, with the average value of
this indicator dropping by 0.249. Furthermore, the indicators for the eastern, central and western
regions decreased from 0.893 to 0.708, 0.806 to 0.565, and 0.491 to 0.175, respectively. The western
region shows the largest drop, followed by the central region and, then, the eastern region. This
result reflects primarily the economic level of the different regions, which has an enormous effect on
the efficiency of the culture industry. Moreover, Table 3 and Figure 2 shows that Beijing, Shanghai,
Guangdong, Shandong, Zhejiang and Hunan represent the frontier of efficiency in the culture industry.
However, Shandong and Hunan provinces are no longer in this group after the adjustment, which
indicates that they have excellent and suitable environmental factors for the further development of
cultural industries in the government, society, and human resources and others.

Second, the pure technical efficiency of provinces is analyzed. This indicator judges the level of
operations management and techniques at the same scale. It can be seen from Table 3 that the pure
technical efficiency after adjustment (PTE) for the majority of the provinces increases. The efficiency
of operations and management of the overall country is impacted by a weaker policy and social
environment. From the regional perspective, the PTE of the eastern region is 0.931 (before) and 0.970
(after), that of the central region is 0.863 and 0.919, respectively, and that of the western region is 0.581
and 0.713, respectively. It can be seen that the western region experiences the largest increase. This
demonstrates that the western region is affected by the environment: if the environment changes, it
will benefit progress in the western region. In contrast, the central and eastern regions see less of
an increase. From the perspective of the provinces, Inner Mongolia and Shanxi see a large change,
followed by Beijing, Shanghai, Jiangsu, Zhejiang, Shandong, Hainan, Guangdong Tibet and Xinjiang.

Finally, the scaled efficiency of provinces is analyzed. This indicator is used to judge the differences
between current and optimal production capacity. If the indicator is closer to 1, capacity is closer to the
optimal. On the whole, it increases after the adjustment. The overall average value for the 31 provinces
is 0.909 (before) and 0.508 (after). Examining separate provinces, the scaled efficiency of Sichuan and
Yunnan provinces show the biggest change, increasing by over 0.9 followed by Xinjiang, Shaanxi, and
Inner Mongolia with an increase over 0.6. Taking the perspective of regions, the scaled efficiency of the
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eastern region is 0.956 (before) and 0.723 (after), while that for the central region is 0.853 and 0.237.
The differences for the western region are greater than those for the others, which shows that the scale
of western region cultural enterprises needs to be improved.
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Figure 2. Overall technical efficiency of the culture industry in stage I and stage III.

Beijing, Shanghai, Guangdong, Shandong, Zhejiang and Hunan are on the frontier of overall
technical efficiency in the culture industry in the stage I as seen in the Table 3 and Figure 2. The reason
is that these regions are developed in China.

However, Shandong and Hunan provinces are no longer in the frontier of overall technical
efficiency in the culture industry in the stage III (after the elimination of environmental and random
factors) as seen in the Table 3 and Figure 2. The reason is that Shandong and Hunan provinces should
increase the scale of culture firms and scale efficiency.

In summary, after the elimination of environmental and random factors, the overall efficiency of
the culture industry in 31 provinces has been greatly decreased by the adjustments, as seen in Table 3
and Figure 2. The low efficiency after industry adjustment is caused by scale inefficiency. This result is
consistent with the fact that, currently, there are many Chinese cultural firms, and they are of small
scale, which causes inefficiency and redundancy in the culture industries; therefore, expanding the
scale is the key to improving the efficiency of the culture industry.

We can infer from the above that the current efficiency of China’s culture industry is low. The
eastern, central and western regions are imbalanced. The indicators show that the culture industry in
the eastern region is more developed than in the other two regions, while the western region shows a
large gap from other two; the culture industry in the western region has the potential for benefits to be
achieved through management and scale.

7. Conclusions

Through the three-stage DEA model, we draw the following conclusions.
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First, the overall efficiency of the culture industry in China remains low. From the third-stage
DEA model, we can see that, regardless of environmental factors, the average value is just 0.465.
Culture industry efficiency still needs to be improved.

Second, the scale of the enterprise has become the major factor affecting culture industry efficiency.
The results from the second stage of the SFA show that the excessive number of corporate units and
their small scale reduce the efficiency of the culture industry; the results from the third-stage DEA
model analysis confirm this finding. Small scale is the major factor leading to low efficiency in the
culture industry.

Third, the environment has a major effect on the efficiency of the culture industry. Regardless
of environmental factors, the efficiency of the culture industry in the provinces decreases between
the analyses. The decrease is first driven by low pure technical efficiency and, second, by low
scale efficiency.

Fourth, there is a big difference between culture industry efficiency in the eastern, central and
western regions, and environmental factors have a different effect. Due to the highly developed
economic level of the eastern region, environmental factors have less of an effect on the efficiency
of its culture industry. In contrast, the western region is clearly affected by the environment.
After the adjustment, the pure technical efficiency increases substantially, but scale efficiency decreases.
Therefore, the western region needs many improvements in culture industry management and scale.

8. Policy Recommendations

As seen from the above conclusions, the overall efficiency of China’s culture industry still needs to
be improved. We should therefore pay attention to these aspects when developing the culture industry.

The first, we should focus on expanding the scale of culture industry enterprises. We should
gradually resolve current business problems, such as the high number of firms, complexity, firms’ small
scale, and the proper allocation of industry resources; this is imperative to improving the efficiency of
the culture industry.

The second, we need to accelerate market-oriented reform of institutional mechanisms. Among all
of the factors affecting the efficiency of the culture industry, cultural system reform is the most effective
way to improve efficiency. At present, culture industries and the career status of phase separation have
seriously hampered the development of cultural industries as a whole. Market-oriented reforms that
accelerate the establishment of autonomous, self-financing modern enterprises are the only way to
resolve this conflict.

The third, we should pay attention to the efficiency gap in cultural industries between the eastern,
central and western areas of China. We should use government power to support the development of
cultural industries in the western region and encourage that region to explore its local potential around
the development of culture industries. The geographic characteristics of each city in different regions
and provinces can be processed as cultural products, which are the most valuable cultural resources.
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