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Abstract 
As an important part of the green financial system, green funds have been in 
a growing development trend in recent years. In this paper, the DEA model 
and factor analysis method are used to conduct an empirical analysis of the 
selected 65 green funds. The comparison of efficiency shows that the effi-
ciency of China’s green funds has been in a high-efficiency area in recent 
years, but only some of the funds have reached the optimal state of DEA, and 
the multi-selected funds are specifically analyzed according to the compre-
hensive score ranking. Existing markets and institutions also need to uphold 
the concept of green development and adjust fund size, to promote techno-
logical innovation, and better achieve scale effect. 
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1. Introduction 

In recent years, my country’s economic development has been in a growth trend. 
The urbanization process has been accelerating. The growing economy has also 
promoted the improvement of people’s living standards, but environmental 
problems have gradually become prominent. Therefore, it is necessary to uphold 
the concept of green development and accelerate the reform of the ecological 
civilization system. Since the State Council issued the “Overall Plan for the Re-
form of the Ecological Civilization System” in 2015, the government has taken 
measures to address the existing problems, and the reform and construction of 
the ecological civilization system has gradually tended to be systematic, holistic, 
and collaborative. In addition, the improvement of the green financial system is 
conducive to the overall reform. The guidance issued by the government also 
provides great policy support for the development and improvement of the 
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green financial system. 
Green finance focuses on green energy, energy conservation and emission re-

duction projects and carries out operations and risk management, which can ef-
fectively use resources, improve the environment, and accelerate the reform of 
the ecological system. Green funds are an important part of the green financial 
system and focus on green investment. Low-carbon, environmentally friendly 
enterprises, promoting energy conservation and emission reduction, environ-
mental protection and other work, help to improve social benefits. In recent 
years, under the favorable macro-policy and industry environment, green funds 
have been growing, and the development speed has gradually increased. 

Based on the empirical data, this paper makes a reasonable evaluation of the 
efficiency of green funds based on the DEA model and factor analysis method to 
provide investment reference for relevant decision makers. In addition, this arti-
cle selects efficiency evaluation indicators from different angles when conduct-
ing empirical analysis, analyzes how to improve fund efficiency for different in-
dicators, concretely abstracts issues, and puts forward suggestions to further 
promote the healthy development of the industry. 

2. Literature Review 

The evaluation of fund efficiency has a relatively mature research system at 
home and abroad. Foreign scholars have explored the fund’s returns and risks 
on the basis of asset portfolio theory and asset pricing models, and have pro-
posed the Treynor Index, Sharp Index and Jensen Index as performance Evalua-
tion indicators. Domestic scholars have also carried out certain empirical re-
search based on efficiency evaluation. 

Xie Huili et al. (2016) build a “Fama-French” three-factor model, evaluatesthe 
performance of environmental theme funds, and conduct continuous explora-
tion in conjunction with the idea of “group iteration”. The three-factor model 
has a high degree of fit, and the performance can be known based on the model. 
Generally, it is not sustainable. Li Xuefeng et al. (2019) explored the efficiency 
and sustainability of the fund by selecting the efficiency evaluation index and 
constructing a DEA model. He believes that although China’s green funds have 
achieved relatively good development, they have certain advantages, but there is 
still room for improvement. Hao Jianping (2008) uses factor analysis to evaluate 
the performance of selected funds that meet the requirements. The results show 
that the development period of my country’s equity funds is shorter, and the 
performance evaluation of different funds varies greatly. Jie Lei (2009) also eval-
uated the performance of ten open-end stock funds and gave investment opin-
ions based on the factor analysis method. In addition, the results showed that 
there was a positive correlation between fund returns and risks. Yang Xin (2020) 
combined the PPP model to analyze the development process of green funds, 
and proposed existing problems and solutions from a new perspective. In this 
paper, combined with existing literature, this paper chose to construct a DEA 
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model to evaluate the efficiency of the existing green fund market. Better achieve 
scale benefits, and more similarly analyze different funds through factor analysis 
to supplement green efficiency evaluation from the perspective of risk and re-
turn. 

3. Research Design 
3.1. DEA Model 

This article selects the DEA model, uses linear programming and convex analy-
sis to calculate and compare the relative efficiency between decision-making 
units, and evaluates the efficiency on the basis of the concept of relative efficien-
cy. The CCR model is an input-oriented model in the DEA model, and the effi-
ciency measurement is calculated through the envelope analysis of the data, 
which has a strong practical application (Wang & Dong, 2020).  

Assuming that the scale benefit remains unchanged, a CCR-input-oriented 
model is established. Assuming that there are N types of green funds, each type 
of green fund has n types of input and m types of output, and the efficiency of 
green funds should satisfy the following formula. In the N formula, Xj and Yj are 
the n-dimensional input vector and output vector of the J decision unit, respec-
tively. Where θ satisfies 0 ≤ θ ≤ 1, if θ < 1, the decision unit is in an invalid state, 
and if θ = 1, the decision unit is in an effective state. δj is a linear combination of 
input and output indicators. 

1
δ θ

N

j j k
j

X X
=

≤∑  

1

N

j j k
j

Y Y
=

δ ≥∑  

0, 1, 2, ,j j Nδ ≥ =   

3.2. Factor Analysis 

Selecting the impact indicators, in order to reduce the loss of information, the 
same essential variables are grouped into a factor, and the representative factors 
are extracted through dimensionality reduction to reduce the number of varia-
bles in the model and simplify data research (Du & Zheng, 2020). 

Suppose there are n samples, where X is an observable random variable, the 
linear function expression between the selected factors F and X is: 

1

m

i ij j i
j

X F
=

= α + ε∑  

ε is a special factor, which is usually ignored in practice and can also be ex-
pressed by constructing a mathematical model, The mathematical model is: 

1 1 2 2 3 3i i i i in nF b X b X b X b X= + + +…+  

(n = 1, 2, ...), and Fi is the score of the i-th factor. 
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4. Empirical Analysis 
4.1. Data Selection and Processing 

In this paper, iFinD software is used to select funds for environmental protec-
tion, new energy, beautiful China, etc. through the Flush Flush theme classifica-
tion fund, and fund selection and export data. In order to study the accuracy of 
the results and the feasibility of calculation, remove the incomplete data in the 
selected indicators Funds, the final research sample fund is 65, the exported data 
is the 2019 annual report of the fund, and the relevant ratio is 52 weeks before 
the latest cut-off date to the cut-off date. During this period, China’s green funds 
have gradually matured, and the number and scale have increased significantly, 
Used to reflect the overall characteristics of green funds (An, 2018). 

The selected input indicators are: fund risk measurement index: sharp index; 
fund cost: custody fee payable, management manager compensation payable 
(annual); (Shan, 2018) fund manager personal ability measurement index: stock 
selection ability index. And the output index is the direct measurement of the 
fund’s income: cumulative unit net worth growth rate, average return rate. See 
Table 1. 

In order to ensure that the input and output indicators are not related, we ex-
tract the principal components of the derived data, and each indicator is mul-
ti-attribute normalized. The calculation formula is: 

0.9 0.1ij ij
ij

ij ij

Z b
Z

a b
−

= × +
−

 

where aij and bij are the maximum and minimum values of the jth index, respec-
tively. 

4.2. Efficiency Analysis of Green Funds 

1) DEA model 
The processed input and output indicator data are respectively entered into 

Deap2.1 software according to the month, and the technical efficiency (compre-
hensive efficiency), pure technical efficiency and scale efficiency value and scale 
return of the 65 green funds in the sample period are obtained. Due to the large 
number of choices, the data is grouped during the analysis. The efficiency value 
is initially grouped as 1, and each decrease of 0.1 is reduced to one group. The 
scale returns are divided into 3 groups. In addition, the model is also used to es-
timate that the DMU is in increasing and decreasing returns to scale. The num-
ber of green funds in the unchanging stage is 54, 1 and 10 respectively. The dis-
tribution of specific software calculation results is shown in Table 2. 

In the DEA model, the efficiency of the green fund increases with the increase 
of the efficiency value. The lower the efficiency value, the less equitable the in-
put-output ratio of the fund is. There are relatively too many inputs, but poor 
output. Assume that 0.5 is the efficiency boundary, greater than 0.5 is the high 
efficiency area, and less than 0.5 is the low efficiency area. It can be seen from  

https://doi.org/10.4236/ojbm.2020.84106


Z. Q. Tang, M. Chen 
 

 

DOI: 10.4236/ojbm.2020.84106 1678 Open Journal of Business and Management 

 

Table 1. Evaluation index system of green fund efficiency. 

First-level indicators Secondary indicators 

Input indicators sharp index 

Output indicators 

Custody fees payable 

Payable to management managers 

Stock picking ability 

Cumulative unit net worth growth rate 

Average yield 

 
Table 2. Number of funds in different efficiency ranges. 

Project Technical efficiency Pure technical efficiency Scale efficiency 

1 10 19 10 

0.9 - 1 7 27 16 

0.8 - 0.9 12 14 11 

0.7 - 0.8 10 4 11 

0.6 - 0.7 10 0 8 

0.5 - 0.6 8 0 4 

0.4 - 0.5 7 1 5 

0.3 - 0.4 1 0 0 

Mean 0.7528 0.9277 0.8092 

 
the calculation results that the technical efficiency of green funds, pure technical 
efficiency and scale efficiency are mostly greater than 0.5, and the funds in the 
stage of increasing returns to scale are as high as 83.08%, indicating that most 
green funds are more efficient. In addition, comparing the averages of the three 
efficiencies shows that pure technology is more efficient, fund management and 
technology are more advanced, and it is better to maximize the output of the 
given input, but the scale efficiency is lower, and the existing fund input and 
output allocation is unreasonable. Adjust the scale of funds, improve the alloca-
tion of funds, further improve the overall efficiency, and achieve economies of 
scale (Shi et al., 2017).  

There are also some differences in the efficiency values of different types of 
funds. Some funds have an efficiency value of 1, which performs well, but there 
are also a small number of funds whose efficiency values are in low-efficiency 
areas. Certain planning adjustments are required to achieve optimal bagging. In 
addition, from the relationship of comprehensive efficiency, pure technical effi-
ciency and scale efficiency, we can see that the fluctuation of comprehensive ef-
ficiency is closely related to the fluctuation of pure technical efficiency and scale 
efficiency. For specific funds, the size relationship between the three and the low 
value of a certain efficiency value can be used to determine the shortage, specifi-
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cally adjust the technical capabilities and asset allocation, and take measures to 
optimize to achieve the DEA effective state (Qin & Wang, 2019). 

2) Factor analysis 
When performing factor analysis, it is necessary to conduct a feasibility test on 

the data and pass the test, so that the results of the factor analysis have credibil-
ity. The results of data feasibility test are obtained through SPSS analysis, as 
shown in the table. According to the test results, the KMO value is 0.544 > 0.5. 
The P value of the Buckley sphere test is 0.000, rejecting the null hypothesis, and 
the selected index is suitable for factor analysis. See Table 3. 

The common factor variance can reflect the information extracted from each 
original variable (Zeng et al., 2020). According to the table, most indicators in 
the index system have been extracted about 90% of the information, indicating 
that most of the original variable information has been saved. The model can re-
flect the basic situation of green fund efficiency. See Table 4. 

The common factor is extracted based on the variable eigenvalue greater than 
1, and the total variance contribution rate for each year is solved. The cumula-
tive contribution rate of the rotation square and the loading factor were 98.1%, 
98.1%, 75.3%, 94.8%, and 91.4%, respectively, indicating that the cross-sectional 
data can better explain the fund efficiency evaluation system. Based on factor 
analysis, the component score coefficient after rotation and the comprehensive 
factor score of green fund efficiency under the factor analysis method can be ob-
tained. The component score coefficients after rotation are shown in Table 5. 

The public factors extracted by factor analysis conform to economic signifi-
cance, and can be used for the purpose of factor analysis. In addition, from the 
table, component 1 has a better overall situation for the custody fee payable and 
the manager’s remuneration payable, so this article refers to component 1 as the 
custody factor. Component 2 has a better overall situation in terms of cumula-
tive unit net worth growth, average yield, and stock picking ability, so the com-
ponent is named the yield factor. On this basis, the annual efficiency compre-
hensive score of the green fund is calculated, and the results are shown in Table 
6. 

From the ranking of scores, we can see that there is a large gap between dif-
ferent funds, and most funds with a negative overall score have a certain objec-
tive impact on the overall market efficiency. Among them, Wells Fargo China  
 
Table 3. KMO and Bartlett inspection results. 

KMO and Bartlett inspection 

KMO sampling suitability measure 0.544 

Bartlett sphericity test 

Approximate chi-square 400.723 

Degrees of freedom 15 

Distinctiveness 0 
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Table 4. Common factor variance. 

Index Initially Extract 

Custody fees payable 1.000 0.989 

Manager’s remuneration payable 1.000 0.995 

Cumulative unit net worth growth 1.000 0.606 

Average yield 1.000 0.923 

Stock picking ability 1.000 0.846 

 
Table 5. Rotated component matrix. 

Index 
ingredient 

1 2 

Custody fees payable - 0.981 

Manager’s remuneration payable - 0.981 

Cumulative unit net worth growth 0.753 - 

Average yield 0.948 - 

Stock picking ability 0.914 - 

 
Table 6. Comprehensive score table. 

Fund code 
Factor 1 

score 
Factor 2 

score 
Comprehensive 

Score 
Rank Fund code 

Factor 1 
score 

Factor 2 
score 

150212 2.5948 2.3828 2.4975 1 5928 0.4339 −0.7197 

1410 1.9860 2.5641 2.2512 2 598 0.0466 −0.3321 

161028 0.4689 2.8547 1.5633 3 150280 0.3796 −0.7441 

1975 0.7070 1.9772 1.2896 4 150185 −0.0582 −0.2791 

663 1.2437 0.3821 0.8485 5 1208 −0.7042 0.4676 

977 1.7556 −0.3503 0.7896 6 822 0.2680 −0.6816 

540008 1.7238 −0.4723 0.7164 7 150238 0.1416 −0.6163 

696 −0.4026 1.8060 0.6105 8 5571 0.0914 −0.6279 

1158 −0.7948 2.2360 0.5954 9 5572 0.0715 −0.6247 

1471 0.8794 0.1728 0.5553 10 512580 −1.0397 0.5022 

1166 −1.0680 2.4112 0.5279 11 4925 −0.3784 −0.3535 

409 1.3742 −0.4845 0.5216 12 164905 −0.5465 −0.2745 

150211 −1.9690 3.3221 0.4580 13 5037 −0.3237 −0.5772 

1245 0.1623 0.7996 0.4546 14 160640 −0.3336 −0.5843 

1156 1.0648 −0.2753 0.4501 15 5038 −0.3447 −0.5737 

3834 0.6721 0.1679 0.4408 16 150324 −0.3168 −0.6079 

5668 1.1473 −0.4747 0.4033 17 163114 −0.7433 −0.1641 

4640 1.1678 −0.5706 0.3704 18 164821 −0.4925 −0.5673 
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Continued 

2593 0.4662 0.1722 0.3313 19 150191 −0.8421 −0.4495 

519664 0.2091 0.4684 0.3280 20 160634 −0.9242 −0.4064 

1856 0.8784 −0.4028 0.2907 21 1064 −0.9294 −0.4561 

519665 0.1253 0.4795 0.2878 22 2984 −0.9416 −0.4537 

5939 1.0202 −0.7715 0.1983 23 164304 −1.0423 −0.4033 

5940 0.9889 −0.7672 0.1834 24 150217 −1.4013 −0.1106 

2190 0.9514 −0.7324 0.1791 25 164819 −1.1180 −0.4501 

400015 0.8143 −0.7308 0.1056 26 150184 −1.4693 −0.0391 

150328 0.8232 −0.8421 0.0593 27 150190 −1.2947 −0.3545 

501058 0.5281 −0.5851 0.0175 28 150237 −1.3652 −0.3194 

501057 0.4452 −0.5671 −0.0191 29 150327 −1.3068 −0.4042 

150218 0.2715 −0.4538 −0.0612 30 150323 −1.3062 −0.4082 

120 0.2801 −0.4893 −0.0728 31 150279 −1.3476 −0.3832 

5927 0.4672 −0.7245 −0.0794 32 164908 −1.9570 −0.1681 

 
Securities New Energy Automobile B (150212), Cinda Australia Silver New En-
ergy Industry (1410). Wells Fargo China Securities New Energy Automobile 
(161028) ranks in the top three in terms of overall score, with good performance 
and consistent with the analysis of the DEA model. The technical efficiency of 
the three green funds is 1, reaching the DEA optimal state and being in scale re-
turns increasing stage. The three funds of Bank of Communications Schroder 
CSI Environmental Governance Index (164908), Penghua CSI New Energy A 
(150279), ICBC Credit Suisse CSI Environmental Protection Industry A 
(150323) have low comprehensive scores and unstable efficiency performance, 
compared with the DEA model. It can be seen that the technical efficiency of 
these three funds is less than 0.5, which is in a low-efficiency area. Therefore, in-
stitutions need to conduct research on the existing market, improve product 
management and system construction, and continue to innovate in the fiercely 
competitive fund market to enhance their own strength. Achieve the healthy de-
velopment of the fund and promote market construction. 

5. Main Conclusion and Policy Recommendation 

Every asset has a specific institution to rate it. An effective performance rating 
system is conducive to investment choices and market improvement. The par-
ticularity of green funds requires it to have a more complete system from fund 
creation to exit (Guan & Zhao, 2020). 

This article is based on the DEA input-oriented model and factor analysis 
method. According to empirical analysis, China’s green fund market efficiency is 
in a good DEA state. After years of development, green funds have gradually 
matured and stable management teams. The risk management capabilities of 
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fund managers are selected. The stock capacity has also been improved to a cer-
tain extent, which is conducive to investor trust. However, some of the green ef-
ficiency has not reached the optimal state, the overall score is negative, and the 
performance is poor. Therefore, the market also needs to carry out further plan-
ning and improvement to maintain green sustainable development. In addition, 
the research results also have a certain reference significance for specific funds. 
The synthesis of the relationship between the three efficiencies also implies that 
managers should pay attention to technology investment, or adjust the fund size 
in further development, and take targeted measures to achieve scale effects. Ac-
cording to the results of factor analysis, a better investment portfolio can be se-
lected to reduce risks while increasing returns. 

In terms of policies and systems, the central and local governments need to 
keep abreast of market development trends and give correct judgments. 
Through the formulation of policies and systems, they will broaden financing 
channels, adjust singular investment structures, and promote the implementa-
tion of various green finance pilot projects. The government should maintain the 
sustainable development of the fund market, improve the institutional frame-
work of the green fund, speed up the establishment of articles of association, 
systems, etc., clarify the responsibilities and obligations of each responsible enti-
ty, improve the incentive mechanism of green funds, and implement the pro-
gress of green fund projects. In addition, the reform and innovation of green 
funds, product upgrades, and structural expansion should be actively promoted. 
In addition to institutional policy support, the government may consider estab-
lishing a central-level green industry investment fund or green economic devel-
opment fund dedicated to promoting green economic development. Provide 
sustainable innovation to further drive innovation. 

In terms of funds and talents, my country’s development of green funds 
should be adapted to local conditions, actively introduce foreign investment, at-
tract professional talents, and integrate with the international standards, so as to 
obtain financial and technical support from international financial institutions. 
In terms of resource optimization, the government can promote effective mer-
gers and acquisitions of environmental protection funds, actively do publicity 
work, stimulate the social responsibility of major enterprises, and then fully at-
tract private capital, participate in the construction of environmental protection, 
and promote the green fund Marketization, thereby promoting the transfor-
mation of China’s green economy. 
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