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Abstract 
Based on the characteristics of the logistics industry in Anhui Province, this paper 
integrates the characteristics of the logistics industry at home and abroad, and uses SPSS 
cluster analysis, factor analysis and other methods to study the factors affecting the 
development of the logistics industry in Anhui Province. The high-quality development 
of the logistics industry in Anhui Province and the ability of logistics to serve the real 
economy are of great significance. 
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1. Research Background 

The 19th National Congress of the Communist Party of China clearly stated that " China's 
economy will be transformed and upgraded from a stage of high-speed growth to high-quality 
development ", and the logistics industry, as one of the important pillars supporting the 
development of the national economy, should also enter a period of transformation, increase 
investment in technological innovation, and increase investment in technological innovation. 
The four contents of cost, high efficiency, high service level and green development have 
changed. Some scholars have previously studied that the high-quality development of the 
logistics industry is affected by various factors, such as: logistics infrastructure construction, 
logistics enterprise service capabilities, informatization level, and logistics operating 
environment. In this paper, Anhui Province is taken as an example to analyze the influencing 
factors of the logistics industry from other perspectives. 

2. Data Acquisition 

Based on the 2021 "Anhui Provincial Statistical Yearbook", this article extracts the relevant data 
required in 2020 as five major indicators, which are: X1: Gross regional product; X2: GDP per 
capita; X3: total retail sales of consumer goods; X4: The number of trucks owned;  X5: Gross 
value of the tertiary industry. 
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Table 1. Statistics of five major indicators in various regions of Anhui Province 
Area Regional GDP 

(100 million 
yuan) 

GDP per capita 
(yuan / person) 

Total retail sales of 
social consumer 
goods (ten 
thousand yuan) 

Cargo vehicle 
ownership 
(vehicles) 

Output value 
of the tertiary 
industry (100 
million yuan) 

Hefei 10045.72 108427 4513.76 169294 6133.89 
Huaibei  1119.06 56661 460.81 47253 571.69 
Bozhou 1806.01 36156 991.71 174412 918.17 
Suzhou  2044.99 38368 1082.57 113139 1014.96 
Bengbu 2082.73 63209 1202.5 102919 992.53 
Fuyang  2805.2 34399 1836.57 235487 1373.34 
Huainan  1337.2 43557 774.32 47843 668.68 
Chuzhou 3032.07 76087 1182.59 77094 1282.57 
Lu'an 1669.46 37899 935.04 111199 824.18 
Ma'anshan 2186.9 101011 795.79 24025 1042.34 
Wuhu 3753.02 102964 1584.35 50416 1804.18 
Xuancheng 1607.54 64301 626.62 51896 687.34 
Tongling 1003.67 75748 350.33 19520 491.71 
Chizhou 868.89 64843 406.33 22921 397.79 
Anqing 2467.68 58684 1128.39 61828 1160.86 
Huangshan  850.4 63940 462.3 17139 488.21 

3. Cluster Analysis 

This paper adopts the method of systematic clustering, that is, hierarchical clustering, through 
SPSS 19.0. In order to facilitate the comparison of data of different orders of magnitude, the 
above data is first standardized, and the method of connecting between groups and calculating 
the squared Euclidean distance is used to draw the 16 cities Tree: 
 

 
Figure 1. Genealogy map of 16 cities (intergroup connection) 
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It can be concluded from the above figure that the 16 cities are roughly divided into 3 categories: 
the first category: ( 1 ); the second category: ( 6 , 11 , 10 , 3 , 9 , 4 ); the third category: ( 8 , 15 , 
5 , 12 , 7 , 2 , 13 , 16 , 14 ). Among them, 1 represents Hefei City. As the capital of Anhui Province 
and a new first-tier city, its advantages are far ahead in all aspects, and the development of the 
logistics industry is much higher than that of other cities; the second category: Fuyang, Wuhu, 
Maanshan, Bozhou, Suzhou, Lu'an is second only to Hefei City. The logistics development is 
good and has great potential. It needs to be further improved; the third category: Chuzhou, 
Anqing, Bengbu, Xuancheng, Huaibei, Huainan, Huangshan, Chizhou, Tongling are subject to 
economic constraints development level and other factors, logistics development is relatively 
backward.  

4. Factor Analysis and Principal Component Analysis 

Principal component analysis was carried out based on the results of factor analysis by 
SPSS19.0 software. 
(1) KMO and Bartlett test: to test the degree of correlation between various factors, which is 
also the premise of factor analysis. That is, whether it is suitable for factor analysis. Generally 
speaking, KMO≥ 0.6, sig ≥ 0.05, indicating that it is more suitable for factor analysis, see Table 
2. 
 

Table 2. KMO and Bartlett 's test 
Kaiser-Meyer-Olkin Metric for Sampling Adequacy 0.679 
Bartlett 's sphericity test approximates chi-square  137.278 

df 10 
Sig. 0.000 

 

(2) Find the initial eigenvalue of the correlation matrix and the variance contribution rate. 
There are two ways to judge the number of principal component factors: using the variance 
contribution rate≥85% is the principle, the cumulative variance contribution rate of the second 
factor has reached 97.380% > 85%, it is preliminarily determined to select 2 principal 
component factors, see Table 3 ; make a gravel diagram, as shown in Figure 2 , the eigenvalue 
of the first principal component is the highest, the second is the second, and the eigenvalues 
after the third are all higher than small, average< 1 , indicating that their contribution to 
explaining the original variables is very small, that is, the first two principal components can 
basically reflect the information of 8 indicators, so the combination of these two methods finally 
determines the selection of 2 principal component factors. 
 

Table 3. Total variance explained 

Ingredien
ts 

Initial eigenvalues Extract sum of squares and 
load 

Rotate Square and Load 

Total % of 
variance 

Cumulati
ve % 

Total 
% of 

varian
ce 

Cumulati
ve % 

Total 
% of 

varian
ce 

Cumulati
ve % 

1 3.504 70.087 70.087 3.504 70.087 70.087 3.504 70.087 70.087 

2 1.365 27.293 97.380 1.365 27.293 97.380 1.365 27.293 97.380 

3 0.120 2.395 99.775       

4 0.007 0.141 99.916       

5 0.004 0.084 100.000       



Volume 3 Issue 3, 2022 

DOI: 10.6981/FEM.202203_3(3).0064 

538 

Frontiers in Economics and Management 

ISSN: 2692-7608 

 

 

Figure 2. Gravel Diagram 
 
(3) The variance of the common factor shows that the interpretation effect of variables is better, 
that is, the common degree of variables is high, see Table 4. 
 

Table 4. Common factor variance 
 Initial Extract 

X1 1.000 0.993 
X2 1.000 0.950 
X3 1.000 0.992 
X4 1.000 0.951 
X5 1.000 0.982 

 
(4) Find the composition matrix, and the corresponding interpretation, see Table 5, it needs to 
be rotated to get Table 6. X3,X1, X5is mainly explained by ingredient 1 , while X2, X4 mainly 
explained by ingredient 2 . The detailed description is: the first principal component reflects 
the total retail sales of consumer goods, regional GDP, and tertiary industry value in the logistics 
situation, that is, the impact of the industrial structure, regional GDP and retail sales in the 
current logistics situation; The ownership and per capita GDP are explained by the second 
principal component, that is, the effect of logistics supply and per capita GDP in the logistics 
situation. 
 

Table 5. Ingredient matrix 

 
Ingredients 

1 2 
X1 0.995 0.060 
X3 0.990 -0.111 
X5 0.989 0.056 
X2 0.523 0.823 
X4 0.531 -0.818 
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Table 6. Rotation component matrix 

 Ingredients 

1 2 
X1 0.995 0.059 
X3 0.990 -0.111 
X5 0.989 0.055 
X2 0.523 0.823 
X4 0.531 -0.818 

 
(5) Calculate the principal component coefficients and expressions through SPSS19.0, see Table 
7. 
 

Table 7. Component score coefficient matrix 

 
Ingredients 

1 2 
X1 0.284 0.044 
X2 0.149 0.603 
X3 0.283 -0.081 
X4 0.152 -0.599 
X5 0.282 0.041 

 
However, Table 7 is only a factor analysis. To calculate the linear equation of the two principal 
components, further calculations are required: 
Divide the corresponding value of the component matrix by the root of the eigenvalue to obtain 
the corresponding weight, and then the linear equations of the two principal components can 
be obtained as: 
 

Y1 = 0.532X1 + 0.279X2 + 0.529X3 + 0.284X4 + 0.528X5 
Y2 = 0.051X1 + 0.704X2 − 0.095X3 − 0.700X4 + 0.048X5 

 
The calculation of the principal component score is to multiply the standardized data by the 
weight coefficient calculated in the above formula, which is Y1, Y2. The comprehensive score, 
and then according to the proportion of the variance of the initial eigenvalues, a comprehensive 
evaluation model is constructed, and the expression is obtained:Y = 0.7009Y1 + 0.2729Y2. 
The overall score is as follows in Table 7. 
It can be seen from Table 8 that the comprehensive score of Hefei is much higher than that of 
other cities, ranking first. It is closely related to factors such as being the economic center of 
Anhui Province, and being promoted to a new first-tier city in recent years, economic policy 
trends and other factors, thus vigorously promoting the rapid development of Hefei's logistics 
industry. However, due to the backward economic development level of Huainan City, the 
logistics infrastructure, the imperfect communication and information technology and other 
factors have greatly restricted the development of the logistics industry. Moreover, the 
comprehensive scores are positive and negative, indicating that the development of the 
logistics industry in various regions of Anhui Province is not balanced, and the overall situation 
is not optimistic. 
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Table 8. Principal component scores of regions in Anhui Province 

Area Y1 Y2 Y Ranking 
Hefei 6.45 0.38 4.63 1 
Wuhu 1.08 1.5 1.17 2 
Ma'anshan -0.15 1.75 0.37 3 
Chuzhou 0.3 0.43 0.33 4 
Anqing -0.19 0.07 -0.11 5 
Bengbu -0.07 -0.27 -0.12 6 
Fuyang  0.84 -2.59 -0.12 6  
Xuancheng -0.82 0.35 -0.48 8 
Suzhou  -0.38 -1.1 -0.56 9 
Tongling -1.2 1.05 -0.56 9 
Bozhou -0.28 -1.83 -0.69 11 
Lu'an -0.64 -1.09 -0.74 12 
Huangshan -1.33 0.71 -0.74 12 
Chizhou -1.36 0.68 -0.76 14 
Huaibei  -1.19 0.18 -0.78 15 
Huainan  -1.08 -0.23 -0.82 16 

5. Countermeasures for High-quality Development 

(1) Increase investment in logistics infrastructure and strengthen technological innovation. 
Implement the standardization and greening of logistics packaging. 
(2) Improve the level of logistics integration, improve the quality of logistics development and 
operational efficiency, reduce waste of resources, and reduce unnecessary costs. 
(3) Speed up the progress of logistics reform and innovate to create an ecosystem. Standardize 
the service behavior of logistics enterprises, provide high-quality services, and realize the 
rational allocation of resources and the systematic organization of logistics activities. 
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