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Abstract: The rise of new energy has driven the development of the energy storage 

industry. With the support of policies, energy storage has become one of the important 

development areas of China. In order to explore the current operational status of 

China's energy storage enterprises, a star-shaped financial capability evaluation index 

system was constructed. Based on the financial data of China's energy storage industry 

listed companies in 2017, the principal component and cluster analysis methods were 

used to empirically analyze the financial capabilities of 18 energy storage sample 

companies. The analysis shows that the overall financial management level of listed 

companies in China's energy storage industry is low, the gap between enterprises is 

large, the financial capacity development of each enterprise is extremely unbalanced, 

and the financial ability mainly depends on operational capacity and solvency. 
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1. Introduction 

With the rise of new energy consumption, energy storage has become an important 

emerging technology to support energy transformation, and has been gradually 

applied in the fields of distributed generation, clean energy consumption, and electric 

vehicle applications in China [1]. As a barometer of economic development, listed 

companies can directly reflect the current situation of the operation and development 

of China's energy storage and other industries. Through the evaluation of financial 



Volume 5 Issue 12 2018 

   40 

ability, it is possible to analyze the problems existing in the business activities of listed 

companies in the energy storage industry, promote their improvement of management 

status, enhance the management level, and provide reference for the investment 

decision of the external investors, which has important theoretical and practical 

significance for the healthy development of the energy storage industry. 

Financial ability is the core element of cultivating the competitive advantage of the 

enterprise and can reflect the comprehensive survivability and sustainable 

development ability of the enterprise [2]. In response to different industries in China, 

many experts and scholars have conducted evaluations on the financial capabilities of 

relevant listed companies. Zhang Ruirui, Zhao Qiulian and Wu Xianguo used principal 

component analysis to empirically analyze the financial capabilities of listed companies 

in logistics, pharmaceutical manufacturing, real estate and automobile industries, and 

proved that the results of principal component analysis can reflect the financial ability 

of enterprises. 3-6]. Yunhong and others introduced the new idea of low-carbon 

economy when researching transportation enterprises, and designed the capability 

evaluation indicators from four aspects: cost, operation quality, operational capability 

and development capability, and optimized by analytic hierarchy process [7]. . On the 

basis of the original traditional financial evaluation indicators, Shi Huaqian added the 

cash flow indicator and applied the entropy weight TOPSIS model to empirically study 

the financial capabilities of 19 listed companies [8]. Dong Shun, Chun Sing Lai, Feifei 

Yang, Yu Jianhua, Chen Jie, etc. have studied the performance, policies, costs, 

development strategies and technological innovation capabilities of new energy 

storage [9-13]. Liu Jichen et al. used particle swarm optimization to optimize the 

coordination of energy Internet energy storage [14]. 

The above research results have analyzed and evaluated the financial and operational 

capabilities of various industries, but lacked the analysis and evaluation of the financial 

capabilities of listed companies in the energy storage industry from a financial 

perspective, and some innovations in the evaluation index system are insufficient. . To 

this end, this paper takes the listed companies of China's energy storage industry as 

the research object, and builds the financial ability of the listed financial ability 

evaluation index system, combined with the financial data of the 18 energy storage 

industry listed companies in China in 2017, using the principal component analysis 

method for financial capability. Based on the analysis and empirical evaluation research, 

the paper puts forward corresponding suggestions through cluster analysis, which 

provides ideas for the listed companies in the energy storage industry to improve their 

financial capabilities and achieve sustainable development. 
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2. Design of Star Financial Ability Evaluation Index System 

The construction of financial capability evaluation index system is the basis for 

comprehensive evaluation and analysis. In the design process of the financial capability 

evaluation index system of listed companies in the energy storage industry, the index 

system is divided into solvency, operational capability, profitability and development 

capability based on the principles of importance, comparability, availability and industry 

applicability. And five dimensions of innovation ability, and select financial indicators 

with representative and significant economic significance from each dimension, and 

establish a multi-dimensional star evaluation index system with 17 secondary variables, 

as shown in Fig. 1. The design principle of the "star model" is OLAP technology. Its 

main function is to quickly analyze the shared multidimensional information [15], which 

can be well applied to the evaluation model to be constructed in this paper.  

【Fact sheet】
Solvency

Operating capacity

Profitability

Development ability

Creativity

【Dimension table】
Solvency

Current ratio（X1）

Quick ratio（X2）

Assets and liabilities（X3）

Interest coverage ratio（X4）

【Dimension table】
Profitability

Gross profit margin（X9）

Return on assets（X10）

Roe（X11）

Earnings per share（X12）

【Dimension table】
Development ability

Main business income growth rate（X14）

Net profit growth rate（X15）

Asset growth rate（X16）

Net asset growth rate（X17）

【Dimension table】Operating 

capacity

Accounts receivable turnover（X5）

Inventory turnover（X6）

Current asset turnover（X7）

Total asset turnover（X8）

【Dimension table】
Creativity

R&D investment as a 

percentage of operating 

income（X13）
 

Fig. 1 Star financial ability evaluation index system 

 

3. Sample Selection and Research Methods 

3.1 Sample Selection and Data Source 

With the help of Wind database platform, Flush software and Sina Finance Network, 

this paper firstly screens 20 A-share listed companies as the initial research sample 

according to the principle that the energy storage business income is greater than 50%, 

and then eliminates the discontinuous and abnormal financial data. Finally, 18 

companies were selected as the evaluation targets of this paper. All financial indicator 

data is derived from the company's annual report publicly disclosed by 18 companies in 
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2017. 

 

3.2 Research Method 

Because of the large number of evaluation indicators in this paper, the principal 

component analysis method is used to comprehensively evaluate the financial 

capabilities of 18 listed companies in the energy storage industry. The data processing 

analysis software is EXCEL and SPSS18.0. Principal component analysis is a mature 

evaluation method that has been widely used in the academic world. The core lies in 

the transformation of multiple related variables into a few comprehensive indicators, 

namely dimension reduction, and the comprehensive indicators are not related to each 

other, and can contain more comprehensive information of the research objects. In 

addition, the variances of the extracted principal components are different, so that the 

weights of the scores of each index are non-equal when the comprehensive evaluation 

is performed, making the evaluation result more scientific.  

 

4. Empirical Analysis of Financial Ability of Energy Storage Industry 

4.1 Data Standardization 

The original data was subjected to z-score standardization processing using SPSS 

software, that is, the standardized data of each sample index was calculated according 

to formula (1). 
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Where kiX is the raw data value of the i-th variable of the k-th sample enterprise, and 

kiZ  is the data value of the kiX  normalized transformed. 

 

4.2 Feasibility Analysis 

In order to verify the feasibility of data analysis using principal component analysis 

methods, KMO and Bartlett sphere tests were performed. The results are shown in 

Table 1. The KMO value is 0.519, greater than 0.5, and Bartlett's significance 

probability Sig is 0, less than 0.01, so principal component analysis can be performed. 
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Table 1 KMO and Bartlett sphere inspection 

KMO measure of sampling Adequacy 0.519 

Bartlett's Test of Sphericity  

Approximate chi-square 333.287 

Df 136 

Sig. 0 

 

4.3 Principal Component Extraction 

According to the total variance interpretation table, the principal components with the 

feature value greater than 1 are selected, and five principal components can be 

extracted. The corresponding feature values, contribution rates, cumulative 

contribution rates and factor loads are shown in Table 2. It can be seen that the 

cumulative contribution rate of the five principal components is 84.503%, which can 

explain most of the information well. 

Table 2 Experimental matrix Ethanol and methanol to the main diesel fuel 

Variable F1 F2 F3 F4 F5 

Z1 -0.479 0.676 0.169 -0.487 0.033 
Z2 -0.543 0.607 0.244 -0.433 0.103 
Z3 0.236 -0.805 -0.072 0.182 -0.409 
Z4 0.385 0.79 0.186 -0.24 -0.007 
Z5 0.669 0.259 -0.115 0.311 0.564 
Z6 0.81 0.019 -0.185 0.048 0.311 
Z7 0.926 0.096 -0.127 -0.039 0.236 
Z8 0.812 0.001 -0.017 -0.404 -0.278 
Z9 -0.342 -0.11 0.656 0.05 0.445 
Z10 0.397 0.039 0.686 0.229 0.249 
Z11 0.661 0.046 0.6 0.014 -0.225 
Z12 0.391 0.179 0.665 0.037 -0.389 
Z13 0.293 -0.153 0.041 -0.477 0.67 
Z14 0.193 0.496 0.272 -0.306 0.606 
Z15 0.07 -0.243 0.404 -0.253 0.76 
Z16 -0.307 -0.331 0.502 0.31 0.578 
Z17 -0.42 -0.138 0.24 0.627 -0.006 

Eigenvalues 4.614 3.727 2.566 1.985 1.474 
Contribution rate (%) 27.14 21.922 15.092 11.678 8.671 

Cumulative contribution 
rate (%) 

27.14 49.062 64.154 75.832 84.503 

 

It can be seen from Table 2 that in the first principal component F1, Z5, Z6, Z7 and Z8 

have the highest load, so the principal component F1 can be interpreted as a 

comprehensive index reflecting the operational capability; in the second principal 

component F2, Z1, Z2, Z3 and Z4 have the highest load, so the principal component F2 

can be interpreted as a comprehensive indicator reflecting the solvency; in the third 

principal component F3, Z9, Z10, Z11 and Z12 have the highest load, so the principal 



Volume 5 Issue 12 2018 

   44 

component can be F3 is interpreted as a comprehensive indicator reflecting profitability; 

in the fourth principal component F4, Z17 has a higher load, so the principal component 

F4 can be interpreted as a comprehensive indicator reflecting the innovation ability; in 

the fifth principal component F5, Z13, Z14 Z15 and Z16 have higher loads, so the principal 

component F5 can be interpreted as a comprehensive indicator reflecting development 

capability. 

The principal component eigenvector is obtained by dividing the principal component 

load vector by the square root of the operator of the principal component eigenvalues. 

Each coefficient of the principal component eigenvector represents the correlation 

between the principal component and the corresponding original component index. 

The larger the absolute value of the coefficient, the stronger the correlation, the 

greater the influence of this indicator on this principal component, and the higher the 

representativeness of the principal component to the indicator. 

Multiplying the feature vector by the corresponding normalized index variable, and 

finally obtaining the following principal component interpretation expressions: 
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4.4 Overview 

The proportion of the contribution rate of the principal component variances to the 

cumulative contribution rate of the five principal components is used as the weight to 

determine the comprehensive score expression, and the formula (2) is obtained. 

54321 103.0138.0179.0259.0321.0 FFFFFF                             (2) 

It can be seen from formula (2) that operational capability has the greatest impact on 

the comprehensive score of financial ability, followed by solvency, profitability and 

innovation ability. The least impact is development capability. It can be seen that for 

energy storage enterprises, operational capability is a key dimension that reflects their 

financial capabilities. The operational capability reflects the core operational capability 

of the enterprise, pays attention to the operational capabilities of the enterprise, and 

can understand the value preservation and appreciation of the enterprise assets. 
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Improving the operational capability means strengthening the utilization of assets. The 

factor coefficient of current assets turnover rate is the highest in the operational 

capability measurement index, so we should pay attention to the utilization efficiency 

of liquid assets of energy storage enterprises. Among the 18 enterprises, the highest 

turnover rate of current assets was 3.43 of Tongwei, and the lowest was 0.44 of 

Dongfang Electric. The gap between enterprises was obvious. At the same time, the 

higher solvency can also improve the financial comprehensive ability of energy storage 

enterprises. The asset-liability ratio has the largest absolute factor coefficient among 

the four indicators of solvency. Among the 18 companies, the highest asset-liability 

ratio was 76.38% for Sunwoda and the lowest was 36.19% for China Power. There is 

also a large gap between enterprises. Under normal circumstances, the higher the 

asset-liability ratio, the weaker the asset-to-debt protection and the greater the 

financial risk faced by the company. Therefore, continuously optimizing the capital 

structure of enterprises is an important means to strengthen the ability of financial 

anti-risk. 

According to formula (2), the financial ability comprehensive scores of 18 energy 

storage listed companies can be calculated, as shown in Table 3. 

Table 3 Experimental matrix Ethanol and methanol to the main diesel fuel 
Stock 
code 

Business 
short name 

F1 Rank F2 Rank F3 Rank F4 Rank F5 Rank 
overall 
score 

total 
rank 

600438 
Tongwei 
shares 

1.784 1 0.435 3 -0.096 11 0.255 4 0.292 1 2.670 1 

000049 
Desay 
Battery 

1.337 2 -0.306 14 0.278 4 -0.153 13 -0.233 18 0.923 2 

601311 
Camel 
shares 

0.069 7 0.405 4 0.038 7 -0.065 9 0.073 5 0.520 3 

002518 Kstar -0.122 10 0.344 6 0.401 2 -0.195 16 0.078 4 0.505 4 

002594 BYD 0.150 6 0.043 9 0.012 8 0.214 5 -0.117 16 0.302 5 

300376 East 0.356 4 -0.126 12 -0.060 10 0.050 7 -0.041 12 0.180 6 

600482 
China 
Power 

-0.498 16 0.752 1 0.107 6 -0.201 17 -0.012 10 0.148 7 

300274 
Sungrow 
Power 

-0.096 8 -0.025 11 0.355 3 -0.073 10 -0.059 14 0.102 8 

002074 
Guoxuan 

High-Tech 
-0.693 17 -0.230 13 0.677 1 0.061 6 0.115 3 -0.070 9 

300207 Sunwoda 0.702 3 -0.625 17 -0.039 9 -0.046 8 -0.097 15 -0.106 10 

300068 
Narada 
Power 

-0.120 9 0.282 7 -0.178 13 -0.086 11 -0.052 13 -0.153 11 

002580 
Sacred Sun 

Shares 
-0.389 11 0.576 2 -0.254 15 -0.148 13 0.031 6 -0.184 12 

600875 
Dongfang 
Electric 

-0.458 13 0.199 8 -0.252 14 0.268 2 -0.170 17 -0.413 13 

002733 
Center 
Power 

-0.391 12 0.400 5 -0.347 17 -0.176 15 0.003 8 -0.510 14 

600478 Corun -0.820 18 -0.014 10 -0.105 12 0.389 1 0.009 7 -0.541 15 

002121 
Clou 

Electronics 
-0.492 14 -0.479 16 0.133 5 0.257 3 0.001 9 -0.578 16 

600869 
Smarter 
Energy 

0.175 5 -0.319 15 -0.406 18 -0.140 12 -0.018 11 -0.708 17 

002684 
Dynavolt 

Technology 
-0.495 15 -1.315 18 -0.262 16 -0.212 18 0.196 2 -2.088 18 
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In 2017, only 8 of the 18 energy storage listed companies scored more than 0, 

accounting for less than 50%, indicating that China's energy storage listed companies 

have lower overall financial management. According to the results of principal 

component measurement, five principal component scores were used as variables to 

describe the sample characteristics. SPSS software was used to systematically cluster 

18 listed companies in the energy storage industry. The Ward method can be used to 

classify them into three categories. As shown in Table 4, to summarize the grouping 

characteristics, the following analysis can be made: 

Table 4 Experimental matrix Ethanol and methanol to the main diesel fuel 

Group Company short name Feature 

Group 1 Tongwei shares、Desay Battery、

BYD、East、Sunwoda、Smarter 

Energy 

High F1 score 

Group 2 Camel shares、Kstar、China Power、

Sungrow Power、Narada Power、

Sacred Sun Shares、Center Power 

F1 score is at the middle 
level and F2 score is 

higher 

Group 3 Guoxuan High-Tech、Dongfang 

Electric、Corun、Clou Electronics、

Dynavolt Technology 

F1 and F2 scores are 
low 

 

(1) Group 1 is the top 6 enterprise with the first principal component operational 

capability score. Except for Smarter Energy and Sunwoda, the other four companies 

have a higher overall ranking, and all four companies have a score difference between 

the main components. The great characteristics indicate that these companies' 

financial capabilities are not balanced. Among them, the company with the highest 

comprehensive score is Tongwei shares, and its business involves photovoltaic energy 

storage. The same business is also East, ranking sixth, showing that the current 

development prospects of photovoltaic energy storage are better. Analysis of the main 

component scores of Tongwei shares, it can be found that its operational capacity and 

development ability is quite prominent, while the third principal component score is low, 

indicating that the profitability is weak, and the profit generated in the course of 

business is limited. Although the overall ranking of Tongwei shares ranks first, there is 

still room for improvement in financial capacity. Smarter energy is affected by the 

external economic environment. The high cost of raw materials has caused the 

company's earnings to decline, and corporate debts are relatively high. The ability of 

risk management and control needs to be further improved. Sunwoda's business scale 

continues to expand and its operational efficiency is high. However, the company's 

short-term and long-term solvency cannot fully meet the requirements of the 

company's scale expansion, which may trigger corresponding operational risks. In the 

future, it is necessary to optimize the production layout and risk management 
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processes, reduce the company's investment and operation risks, and ensure safe 

operations. 

(2) Group 2 is a group of 7 companies with a slightly lower F1 score but a higher F2 

score. The overall ranking is also at the upper-middle level. Although such companies 

have performed well in solvency, the key factors affecting the growth of the company 

– operational capabilities need to be further strengthened. Taking China Power as an 

example, its solvency is the highest among the 18 companies, mainly affected by the 

weak operating capacity of the first principal component, which lowers the final 

composite score. According to its financial data, China's power flow assets and total 

assets turnover rate are low, indicating that the use of enterprise asset management is 

inefficient and the funds are wasted. The performance of Narada Power is relatively flat. 

Most of the capabilities are at the middle and lower levels. It is necessary to seek a 

breakthrough as soon as possible and improve the financial status of the company 

through innovative business models. 

(3) Group 3 is a group of 5 companies with low F1 and F2 scores, indicating that they 

are not performing well in terms of operation and debt repayment, and their overall 

financial ability is poor, but they have certain advantages in some aspects. While 

maintaining the advantages, we will do a good job in supplementing the short-board 

work, focusing on improving our own operations and improving our solvency. Among 

them, the company with the lowest comprehensive score is the Dynavolt Technology, 

except for the fourth principal component development ability ranking, the other four 

dimensions are negative, the lowest single score is the second principal component, 

the current ratio, the quick movement The ratio and interest coverage ratio are low, the 

asset-liability ratio is high, and short-term solvency and long-term solvency are very 

poor. In addition, Dynavolt Technology has invested less in R&D projects and has not 

paid enough attention to technology upgrades and innovations.  

 

5. Conclusion  

This paper constructs a star financial capability evaluation index system. Taking the 

financial data of 18 listed companies in China's energy storage industry in 2017 as a 

sample, the principal component analysis method is used to empirically study the 

financial ability of energy storage sample enterprises. Based on the principal 

component factors, 18 energy storage enterprises are divided into three categories 

through system clustering. The results show that: (1) operational capability is the core 

dimension of the financial capacity of energy storage enterprises, followed by solvency, 

profitability and innovation capability. The least impact is development capability. It can 

be seen that the impact of innovation factors on the energy storage industry is still not 

the biggest. (2) The overall financial management level of China's energy storage 
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industry listed companies is low, and the comprehensive scores of more than 50% of 

enterprises are negative, the gap between enterprises is large, and most enterprises 

have the characteristics of large difference between main components, which means 

that the development of financial capabilities of various companies is extremely 

uneven. 

According to the results of principal component scores, China's energy storage listed 

companies can grasp the main factors affecting the financial status of enterprises. At 

the same time, they can find long-term and short-board of their financial capabilities, 

manage and improve them in a targeted manner, and promote the effective 

improvement of comprehensive financial capabilities.  
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