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Abstract 

This paper takes private investment in Anhui Province as an example to study the 
efficiency of private investment and put forward countermeasures and suggestions. 
Firstly, the DEA model for evaluating the efficiency of private investment, i.e. input-BCC 
model, is constructed. Then, the BCC model is used to compare and analyze the efficiency 
of private investment in various cities and industries in Anhui Province. The results 
show that as a whole, private investment shows the technical characteristics of 
increasing scale efficiency, but only 9 cities have higher pure technology efficiency and 
scale efficiency; only 2 industries have higher pure technology efficiency and scale 
efficiency, and most industries have declining scale returns.. Finally, it puts forward 
countermeasures and suggestions on how to improve the efficiency of private 
investment. 
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1. INTRODUCTION 

Private investment is an important force to promote economic development, and the status 
of private investment has become a barometer of economic development. In recent years, Anhui 
Province has actively implemented a series of policies and measures to encourage non-
governmental investment.The environment of non-governmental investment has been 
continuously optimized. The willingness and confidence of investors have been gradually 
boosted, and the investment vitality has been continuously enhanced. At present, private 
investment has become an important supporting force to ensure high-quality economic 
development, stable employment level and income level of residents in Anhui Province. [1] 
However, with the rapid development of private investment in Anhui Province, there are still 
some problems, such as greater differences in investment efficiency among different regions 
and obvious differences in investment efficiency among different industries. Therefore, this 
paper uses data envelopment analysis (DEA) to compare and analyze the efficiency of private 
investment in various cities and industries, and puts forward countermeasures and suggestions 
on how to improve the efficiency of private investment. 

2. CONSTRUCTION OF EFFICIENCY EVALUATION MODEL 

Data Envelopment Analysis (DEA) is a data-oriented evaluation method, which has absolute 
advantages in evaluating the relative validity of decision-making units with multiple inputs and 
outputs. [2] The decision of each weight in DEA model is not affected by human, and the result 
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obtained by internal linear programming is objective. Therefore, this paper uses DEA method 
to evaluate the efficiency of private investment in Anhui Province. 

The basic models of DEA are CCR model and BCC model. CCR model is used to evaluate the 
technical efficiency of decision-making units. This model has a hypothesis that all decision-
making units are fixed in scale reward. However, in real life, many decision-making units do not 
satisfy this premise. The BCC model replaces the fixed scale reward hypothesis of CCR model 
with the variable scale reward hypothesis, which effectively solves the problems of CCR model. 
BCC model is used to evaluate the pure technical efficiency of decision-making units, which 
indicates whether the evaluation decision-making units are in the state of technical 
effectiveness. The difference from pure technical efficiency is scale efficiency, which reflects 
whether the production of decision-making unit is in the most suitable investment scale. Scale 
efficiency = technical efficiency / pure technical efficiency. [3] In addition, BCC model can be 
used to judge whether the scale benefit of the evaluation decision-making unit is increasing or 
decreasing. 

In addition, according to the different calculation directions, DEA model can be divided into 
input-oriented model and output-oriented model. Input-oriented refers to how to minimize 
input while maintaining a certain level of output, while output-oriented refers to how to 
maximize output while maintaining a certain level of input. However, no matter which kind of 
oriented evaluation is adopted, the ranking problem of evaluation will not be changed. [4] We 
choose the input-oriented BCC model to evaluate the efficiency of private investment in Anhui 
Province. 

The process of constructing input-oriented BCC model is as follows: 

Suppose there are n comparable departments or units, each department or unit is called a 

decision unit (DMU), each with m inputs and s outputs. jDMU is used to represent the jth 

decision-making unit, ijx is used to represent the input of the jth decision-making unit type i, 

and 0ijx . rjy represents the input of type r  of the jth decision unit, and 0rjy . iv  

denotes the weight of type i  input, and ru  denotes the weight of type r  input. mi ,,2,1  ; 

nj ,,2,1  ; sr ,,2,1  . 
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When investigating the efficiency evaluation of private investment in a city or an industry, i.e. 

decision-making unit 0jDMU , the following investment-oriented BCC model is constructed: 
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The dual model expression of formula (1) is as follows: 



World Scientific Research Journal                                                      Volume 5 Issue 11, 2019 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.201911_5(11).0017 

124 

nj

YY

XX

j

n

j

j

n

j

jj

n

j

jj

,,2,1,0

1

min

1

0

1

0

1































                              (2) 

3. EVALUATION OF THE EFFICIENCY OF CIVIL INVESTMENT IN DIFFERENT 
AREAS 

3.1. Indicators and Data Selection 

The input-oriented BCC model is used to evaluate the efficiency of private investment in 
Anhui Province. The input and output indicators are as follows: 

(1)Input indicators. The selected input index is the amount of private investment completed 
in 15 cities except Huangshan City. Tourism income is the main source of income in Huangshan 
City, but private investment in tourism industry is less. The relationship between private 
investment and regional total output is not comparable with other cities. Therefore, when we 
analyze the efficiency of private investment in Anhui, we do not include Huangshan City. 

(2)Output indicators. Fifteen cities in Anhui Province were selected as output indicators to 
reflect the economic value of products or services provided by non-governmental investment 
activities. 

3.2. Measurement and Evaluation of Investment Efficiency 

The data of input and output indicators of private investment in 15 cities of Anhui Province 
in 2017 are substituted into the input-oriented BCC model. Using DEAP2.1 software, the 
technical efficiency, pure technical efficiency, scale efficiency and scale remuneration level of 
private investment are obtained. The calculation results are shown in Table 1. 

 

Table 1. Evaluation Results of Civil Investment Efficiency in Anhui Province 

Region Technical Efficiency Pure Technical Efficiency Scale Efficiency Remuneration to Scale 

Hefei 1.000 1.000 1.000 Unchanged 

Chuzhou 0.846 0.860 0.984 Decline 

Luan 0.941 0.942 0.999 Decline 

Anqing 0.906 0.917 0.988 Decline 

Huaibei 0.968 1.000 0.968 Increase 

bozhou 0.840 0.891 0.942 Increase 
Suzhou 0.803 0.811 0.990 Decline 
Bengbu 0.967 0.968 0.999 Increase 

Fuyang 1.000 1.000 1.000 Unchanged 

Huainan 1.000 1.000 1.000 Unchanged 

Ma'anshan 0.968 0.988 0.980 Increase 

Wuhu 1.000 1.000 1.000 Unchanged 

Xuancheng 0.962 0.976 0.986 Increase 

Tongling 0.883 0.903 0.978 Increase 

Chizhou 0.885 1.000 0.885 Increase 
Average 

value 0.931 0.95 0.98 -- 
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Based on the results of table 1, the following is an analysis of the efficiency of private 
investment in Anhui.  

(1)Analysis of technical efficiency and scale efficiency of private investment in different 
regions. According to the technical efficiency and scale efficiency, the 15 cities involved in the 
evaluation are divided into three categories. The details are as follows: The first category is 
Hefei, Wuhu , Fuyang, Huainan, Luan, Bengbu, Ma'anshan, Xuancheng and Huaibei. The pure 
technical efficiency and scale efficiency of the private governmental investment in nine cities 
are relatively high, and the value of each index is equal to or close to 1. This shows that the 
efficiency of private investment in these cities is relatively high, the scale of private investment 
is appropriate, the structure of private investment is reasonable, and the management level of 
private investment is relatively high. The second category is Suzhou, Chuzhou, Anqing, Bozhou 
and Tongling. These five cities are characterized by relatively high scale efficiency and close to 
1 in numerical value, but relatively low technical efficiency, ranging from 0.80 to 0.91. It shows 
that the utilization efficiency of the existing non-governmental capital in these five cities has 
not reached the best level, but also belongs to the state of high input and low efficiency. We 
should further increase the non-governmental investment for technological reform, improve 
the management level and efficiency of non-governmental investment, and reduce the cost of 
output. The third category is Chizhou. The situation of Chizhou is contrary to that of the second 
five cities. Its pure technical efficiency is equal to 1, but its scale efficiency is 0.885. To some 
extent, it shows that its private investment is insufficient. This shows that the management level 
of private investment in Chizhou is relatively high, but there is still room for improvement in 
the control of the scale of private investment. In the future, private investment needs to focus 
on the strength of private investment and the scale of private investment. 

(2)Scale-benefit analysis of private investment in different regions. The number of the 15 
evaluated non-governmental investment at the stage of increasing returns to scale, decreasing 
returns to scale and unchanged returns to scale is 7, 4 and 4, respectively. It can be seen that the 
private investment in Anhui shows the technical characteristics of increasing returns to scale 
on the whole, but there are still quite a number of cities in the stage of decreasing returns to 
scale. Therefore, when adjusting the scale of private investment, we should adjust it according 
to the specific situation of different cities. We should pay attention to both macro-environment 
and micro-individual differences. In addition, while focusing on improving the investment 
volume, we need to constantly optimize and adjust the investment structure to avoid 
overcapacity. For cities in the stage of diminishing economies of scale, the speed of development 
of private investment should be accelerated to avoid private investment entering inefficient 
regions. 

4. EVALUATION OF THE EFFICIENCY OF PRIVATE INVESTMENT IN VARIOUS 
INDUSTRIES 

In this part, the investment-oriented BCC model is used to measure the efficiency of private 
investment in various industries. The evaluation targets are industries with private investment 
of more than 10 billion yuan, and 13 industries meet the requirements. 

4.1. Indicators and Data Selection 

The input-oriented BCC model is used to evaluate the efficiency of private investment in 
various industries in Anhui Province, including input indicators and output indicators, as 
follows: 

(1)Input indicators. The investment target is the completion of private investment in 13 
industries with a private investment of more than 10 billion yuan in 2017. 
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(2)Output indicators. Output indicators are gross national product and new fixed assets of 13 
industries with private investment of more than 10 billion yuan in 2017 to reflect the economic 
value of products or services provided by private investment activities in various industries. 

4.2. Measurement and Evaluation of Investment Efficiency 

The data of input and output indicators of 13 industries in Anhui province in 2017 are 
substituted into the input-oriented BCC model. Using DEAP2.1 software, the technical efficiency, 
pure technical efficiency, scale efficiency and scale remuneration level of private investment in 
various industries can be obtained. The calculation results are shown in Table 2. 

 

Table 2. Evaluation results of private investment efficiency in various industries  

Industry Name 
Technical 
Efficiency 

Pure 
Technical 
Efficiency 

Scale 
Efficiency 

Remuneration to 
Scale 

Agriculture, forestry, animal 
husbandry and fishery 

0.629 1.000 0.629 Decline 

Industry 0.243 1.000 0.243 Decline 
Wholesale and retail business 0.537 0.851 0.630 Decline 

Transportation, Warehousing and 
Postal Service 

0.676 0.864 0.783 Decline 

Accommodation and catering 0.415 0.497 0.835 Decline 
Information transmission, software 

and information technology 
services 

0.392 0.502 0.780 Decline 

Estate 0.110 0.435 0.253 Decline 
Leasing and Business Services 0.452 0.703 0.643 Decline 

Scientific Research and Technology 
Services 

0.319 0.355 0.900 Decline 

Water Conservancy, Environment 
and Public Facilities Management 

Industry 
1.000 1.000 1.000 Unchanged 

education 1.000 1.000 1.000 Unchanged 
Health and social work 0.589 0.601 0.980 Decline 

Culture, Sports and Entertainment 0.505 1.000 0.505 Increase 
average value 0.528 0.755 0.706 -- 

 

Based on the results of Table 2, the following is an analysis of the efficiency of private 
investment in various industries in Anhui Province. 

(1)Technical efficiency and scale efficiency analysis of private investment in various 
industries. According to the technical efficiency and scale efficiency, the 13 industries involved 
in the evaluation are divided into four categories, as follows: The first category is water 
conservancy, environmental and public facilities management, and education. The pure 
technical efficiency and scale efficiency of these two industries are relatively high, and the value 
of each index is equal to or close to 1. This shows that the efficiency of private investment in 
these two industries is relatively high, the level of private capital investment management is 
relatively high, and the structure of private investment and the scale of private investment are 
relatively reasonable. The second category is agriculture, forestry, animal husbandry, fishery, 
industry (including mining, manufacturing, production and supply of electricity, heat, gas and 
water), culture, sports and entertainment. The pure technical efficiency of these three 
industries is 1, but their scale efficiency is relatively low, which leads to their low technical 
efficiency, and the technical efficiency of industry and culture, sports and entertainment 
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industry is still below the average level. This shows that the level of private capital management 
in these three industries is relatively high, but the control of investment scale is relatively 
unreasonable. Especially in the cultural, sports and entertainment industries, the scale of 
private capital investment should be increased to promote the overall efficiency of private 
investment. The third category is scientific research and technology services, health and social 
work. Contrary to the second industry, the scale efficiency of these two industries is relatively 
high, which is close to 1, but their pure technical efficiency is not high. This shows that the 
structure and capital operation level of private investment in these two industries need to be 
improved. The government departments should continue to strengthen the management of 
private investment in these two industries and promote the rational allocation of private 
investment in these two industries. The fourth category of industries is wholesale and retail, 
transportation, warehousing and postal, accommodation and catering, information 
transmission, software and information technology services, real estate, rental and business 
services. These industries are low in both pure technical efficiency and scale efficiency, resulting 
in low overall efficiency. Except for wholesale and retail industries and transportation, 
warehousing and postal industries, all other industries are below the average level. This shows 
that the management level of private investment in these industries is backward, and there is 
also an unreasonable control of investment scale, which leads to the overall poor efficiency of 
private investment in these industries. On the one hand, the government should increase the 
investment of private investment in these industries. On the other hand, it should strengthen 
the control intensity of private investment in these industries. 

(2)Scale benefit analysis of private investment in various industries. Ten of the 13 industries 
involved in the evaluation are in the stage of decreasing returns to scale, one is in the stage of 
increasing returns to scale, and two are in the stage of constant returns to scale. This shows that 
the non-governmental investment in the 13 industries in Anhui Province presents the technical 
characteristics of decreasing returns to scale. According to the above analysis, in addition to 
education and water conservancy, environmental and public facilities management industry, 
other industries have the problem of insufficient scale efficiency. The scale and structure of 
private investment need to be improved and optimized. Especially in the culture, sports and 
entertainment industry, there is an increasing scale benefit, and private capital should be 
encouraged to invest more in the industry. For industries with diminishing returns on scale, 
attention should be paid to controlling the investment speed of private investment, adjusting 
the structure of private investment, strengthening the management level of private investment, 
improving the efficiency of private investment at a more reasonable level, so as to promote the 
healthy development of private investment in various industries. 

5. CONCLUSIONS AND SUGGESTIONS 

Through the above evaluation of investment efficiency, it is found that the overall efficiency 
of private investment in Anhui needs to be improved. Most industries are in the stage of 
diminishing returns to scale, which indicates that the overall efficiency of private investment in 
Anhui is not high. Never seen, to maintain stable and high-quality economic development, we 
must ensure the stable and high-quality development of private investment, especially to ensure 
the efficiency of private investment. Therefore, Anhui must adopt more realistic, practical and 
effective policies and measures to improve the efficiency of private investment. First, we should 
thoroughly break all kinds of monopolies. [5] Second, improve the financial services of private 
investment. Third, improve the overall quality of private enterprises. Fourth, create a good 
investment climate. 

 



World Scientific Research Journal                                                      Volume 5 Issue 11, 2019 

ISSN: 2472-3703                                                       DOI: 10.6911/WSRJ.201911_5(11).0017 

128 

REFERENCES 

[1] Bingqiu Zhang. Research on the relationship between private investment and economic innovation-

driven development in Anhui Province under the new normal economy, Journal of Changchun 

University, (2018)No.5,p:27-32. 

[2] Bo Zhou,Dongliang Yang. Empirical Study on the Interprovincial Investment Efficiency Difference 

and Its Influencing Factors in China, Quantitative Economic Research,  (2017)No.1,p.71-85. 

[3] Tiandan Zheng,Wenlin Fu, Dongxu Mo. Fiscal Policy and Enterprise Investment Efficiency: Based on 

the Comparative Analysis of Different Levels of Financialization,  Fiscal Research, 

(2018)No.9,p.65-80. 

[4] Qiang Yin. Spatial and Temporal Evolution of Investment Efficiency of Local Government in China: 

An Analysis Based on DEA-Malmquist Index [J]. Economy and Management, (2019)No.3,p.59-66. 

[5] Laifu Liu. Stimulating the Vitality of Private Investment through Reform Measures,  Economic 

Forum, (2018)NO.11,p.5-8+153. 


