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ABSTRACT 

This paper designs a comprehensive logistics evaluation index system according to the related logistics data of 
30 cities in the Central Plains Urban Agglomeration, analyzing the spatio-temporal evolution characteristics and 
driving factors of logistics development in such cities in 2010 and 2016. The analysis results show that: (1) The 
logistics quality of such cities shows an upward trend. Among them, the circulation node cities Zhengzhou, 
Handan, Luoyang and Nanyang perform relatively well in logistics quality. The differences and spatial 
disequilibrium between such cities have been gradually eased. (2) The logistics connection intensity and total 
external connection of such cities show the obvious characteristics of circle structure, axis distribution and local 
cluster in the marginal area. The centrality degree of node cities is low, presenting the characteristics of 
"core-periphery" distribution. The element control capacity attenuates with the distance. The overall urban 
logistics structure evolves towards the "hub-and-spoke" structure. (3) The regression analysis results of the 
driving factors of urban logistics development show that economic development and policy promotion play a 
fundamental role, industrial scale, industrial structure and market demand play an important supporting role, 
and the informatization level and human resources are important guarantees. 

INTRODUCTION 

In 2015, 10 ministries and commissions including the Ministry of Commerce jointly issued the 
National Urban Circulation Node Layout Plan (2015-2020), selecting Zhengzhou as a national-level 
circulation node city, and identifying Luoyang, Nanyang, and Handan as regional circulation node 
cities. In 2016, the State Council formally approved the Central Plains Urban Agglomeration 
Development Plan, proposing to create a new pattern of networked, open and integrated development 
in the Central Plains Urban Agglomeration. With the deepened implementation of the Belt and Road 
Initiative, the Central Plains Urban Agglomeration has gradually built a modern system of integrated 
transportation and logistics consisting of pozidriv-type high-speed rails, international airports, 
China-Europe freight trains and expressway networks, and greatly promoted the development of large 
logistics, industrial transformation and upgrading, and urbanization.1 

The related researches on spatial organization and layout of urban logistics focus on the spatial 
perspective, and are mostly based on the growth pole theory and the location theory, as well as the 
gravity model, complex network model, etc (Zhang, L.L et al,2019).Related researches mainly 
concentrate on the following aspects. First, the logistics network is the main field of research. O’Kelly 
studied the location selection problem of urban logistics hub from the geographical perspective, first 
utilizing the concept of hub-and-spoke network and constructing the p-hub model(O’Kelly M 
E,1998) .Soon afterwards, Ishfaq et al. applied the hub-and-spoke network model to the planning and 
design of urban logistics system, and made in-depth researches on the location and distribution of 
urban logistics hubs in the logistics network (Ishfaq R et al,2011; Deng Y Qet al,2014). Ju Songdong et 
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al. studied the characteristics, constituent elements, operating conditions, efficiency, influencing 
factors and optimization strategy of the logistics network (Ju et al,2007; Shan et al, 2011; Xie et 
al,2015). Zhong Qianlang et al. made the empirical research on the construction of urban logistics 
network in the Yangtze River Delta, the Pearl River Delta and the Central Region, designing the 
logistics evaluation index system and applying the hub-and-spoke logistics network principle, gravity 
model, potential model, and weighted Voronoi diagram, etc(Zhong et al,2013; Cao et al,2016; Wang et 
al,2012). Second, the logistics space layout is another research field. Sakai et al. analyzed the spatial 
distribution and evolution of urban logistics facilities, taking Tokyo as an example and holding that 
various factors such as the destination, source of supply, and land use should be comprehensively 
taken into account for the reasonable layout of logistics facilities (Sakai T 2015). Verhetsel et al. 
conducted related researches on the influencing factors, distribution characteristics and model 
innovation about the spatial layout of urban logistics nodes (Verhetsel A et al,2015; Heitz A et al,2016). 
Shen Yufang, Li Guoqi, et al. studied the spatial layout, evolution characteristics, action mechanism and 
influencing factors of the urban logistics structure through diverse platforms, methods and 
perspectives including the point, axis, net and plane, and put forward some countermeasures and 
suggestions(Shen, Y.F et al,2011;Liang, S.B et al,2017;Cheng, X.J et al,2018;IYang, Y et al,2017). Third, 
some researches focus on the interaction between logistics development and urban space. Based on 
the results of research on the urban logistics transportation network, Ducruet et al. believe that the 
transportation and urban elements should be further integrated for the better design and operation of 
the logistics system so as to better solve the problem of logistics network and urban effect (Ducruet 
and César, Lugo I.2013). O'Connor analyzed the interrelation between urban development and 
logistics operation based on the global logistics coefficients, thinking that advanced commercial 
services and infrastructures are vital for urban logistics development(O'Connor K2010).Taniguchi et 
al. believe that logistics is conducive to establishing a more efficient and environment-friendly urban 
freight transport system in consideration of the relationship between urban freight management and 
urban development, proposing the concept of urban logistics for building the sustainable and livable 
city(Taniguchi E. 2014). Zong Huiming, Dai Xiaohong et al. discussed the impact of logistics 
development on the evolution of urban spatial structure from the perspectives of specialized division 
of labor, pattern of manifestation, mechanism of action, as well as diffusion and polarization (Wang, 
P.C et al,2014; Dai, X.H, 2016; Zong, H.M et al,2015). Existing researches are of scientific reference 
significance for studying the spatial layout of urban logistics from the geographical perspective, but 
there are still some shortcomings. For example, domestic researchers mainly fix eyes on the eastern 
coastal cities, paying little attention to the central and western regions of China. The researches are 
usually specific to individual cities rather than urban agglomerations. In addition, most researches 
ignore the spatial differences between different influencing factors for the urban logistics development 
layout.  

The Central Plains Urban Agglomeration has ushered in major opportunities in regional logistics 
development, but the cities within the Central Plains Urban Agglomeration differ greatly in the 
situation of logistics development. Exploring the spatial-temporal evolution law and driving factors of 
logistics development in the Central Plains Urban Agglomeration is of great significance to strengthen 
the cooperation and division of labor, resource allocation and layout optimization of urban logistics. 
According to relevant research results, this paper analyzes the quality, spatial structure characteristics 
and driving factors of logistics in the target areas through kernel density analysis, gravity model and 
other methods, to provide the theoretical and practical support for optimizing the urban logistics 
layout and promoting the urban economic development and industrial restructuring and upgrading.  

Research Methods and Data Sources 

Research Methods 

Logistics Quality Indexes  

According to previous researches (Liang, H.Y. 2019), this paper firstly selected 15 indexes from the 
perspectives of urban economic environment, infrastructure, industry demand and development 
environment to establish a logistics quality index system (see Table 1). Then, this paper calculated the 
urban logistics quality indexes through the entropy method (Yuan, J.H and Qi, C.J.2013). Finally, kernel 
density analysis of urban logistics quality index was conducted through the kernel density estimation 
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method of the Eviews 9.0 software in order to investigate the spatial disequilibrium state of urban 
logistics quality index (Wang, G et al.2018).  

 

Table 1. Evaluation index system of logistics quality index 

Target 
Layer Criteria Layer Index Layer 

Logistics 
quality 

Economic 
environment 

Gross domestic product、Per capita gross domestic product、The proportion 
of tertiary industry output value to GDP、Total retail sales of consumer goods 

Infrastructure Road mileage、Gross Output Value of Industries above Scale、Total fixed 
assets investment 

Industry demand 
Total freight volume、Value Added of Transportation Warehousing Posts and 

Telecommunications Industry、Total Posts and Telecommunications 
Business、Disposable income of urban residents 

Development 
environment 

Number of Mobile Phone Users、Number of Internet users、Traffic 
Warehousing Posts and Telecommunications Employees、Number of 

Science and Technology Service Personnel 

Logistics Space Connection  

(1) Logistics connection intensity: The gravity model is used to analyze the degree of logistics 
interaction between cities. According to related research results(Ye, Q et al. 2017), this paper 
measures the logistics connection between cities according to the logistics quality index and the 
distance between cities. The expression is as shown below: 

 2
ijjiij DMMR ×=  (1) 

Where, Rij is the intensity of logistics connection between cities; Mi and Mj represent the quality 
indexes of logistics between cities; Dij denotes the distance between cities.  

(2) Total logistics connection. 

 ∑ =
=

n

j iji RR
1

 (2) 

Where, Ri denotes the total external logistics connection of city i, and n is the number of cities.  

(3) Degree centrality: Degree centrality is an important index used to describe the centrality of each 
node city in the logistics network, which can reflect the spatial connection status of urban logistics. 
The node with the higher degree centrality is more important in the logistics network(Wang, S.Y and 
Zhai, C.Y,2015). The computational formula is as follows:  

 ∑=
−=

n

i jiii nccdcD
1

)1(),()(  (3) 

Where, D(ci) refers to the centrality of the city in the logistics network; di(ci ,cj) denotes the effective 
number of connections between city i and city j.  

Spatial Pattern  

Through the kernel density space analysis tool of ArcGIS 10.2 software, this paper assigned the 
characteristic value of urban logistics scale and total external logistics connection to the central point 
of the corresponding administrative unit, realizing the spatial visual representation based on point 
elements. This method can effectively avoid the impact of administrative division changes on the 
accuracy of spatial expression(Wu, Y.F et al,2018).  

Driving Factors 

(1) Selection of indexes. According to the situation of logistics development in the Central Plains Urban 
Agglomeration, and the existing index selection scheme (Fan, Y.J,2015;Dong, H.L and Liang, 
H.Y,2018;Li, G.Q et al,2015), this paper selected the indexes from the perspectives of economy 
(economic development, industrial structure), society (market demand, government intervention) and 
environment (industrial scale, informatization degree and human capital), and analyzed the driving 
factors of urban logistics development. The indexes, namely the regional GDP, the proportion of 
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tertiary industry in GDP, the total retail sales of consumer goods per capita, the local government 
expenditure, the total freight transport volume, the total volume of post and telecommunications 
business, and the number of enrolled students in regular institutions of higher learning, were selected 
to reflect the situation of economic development, industrial structure, market demand, government 
intervention, industry scale, informatization degree, and human capital, respectively.  

(2) Model building: The stochastic regression model STIRPAT is an important model for analyzing the 
influence of humanity factors on different research objects (Wen, Y.Y et al,2016)). Using the STIRPAT, 
this paper designs a measurement model for quantitative analysis of the driving factors of logistics 
quality for the Central Plains Urban Agglomeration. The computational formula is as follows: 

 XXXXXXXkY gfedcba
7654321=  (4) 

Where, Y reflects the urban logistics quality of the Central Plains Urban Agglomeration in 2010 and 
2016; k is a constant; X1 refers to the total freight transport volume; X2 denotes the regional GDP; X3 
represents the total retail sales of consumer goods per capita; X4 is the proportion of tertiary industry 
in GDP; X5 refers to the local government expenditure; X6 denotes the total volume of post and 
telecommunication business; X7 is the number of enrolled students in regular institutions of higher 
learning; a, b, c, d, e, f and g are the elastic coefficients of driving factors. In actual use, the logarithm is 
usually taken on both sides of the model equation. Logarithmic transformation can better solve the 
problems of heteroscedasticity and multicollinearity (Wen, Y.Y et al,2016).  

Data Sources 

The research data used herein are mainly excerpted from China City Statistical Yearbook, China 
Regional Statistical Yearbook, Henan Statistical Yearbook, Shandong Statistical Yearbook, Shanxi 
Statistical Yearbook, and Anhui Statistical Yearbook. The research objects are 30 cities above the 
prefecture level in the Central Plains Urban Agglomeration. The research period is from 2010 to 2016. 

Spatio-Temporal Evolution Characteristics of Urban Logistics Pattern 

Logistics Quality Indexes  

Based on the index system in Table 1, the logistics quality indexes of the cities in the Central Plains 
Urban Agglomeration in 2010 and 2016 were calculated through the entropy method. The urban 
logistics quality indexes are divided into five levels (<0.15, 0.15~0.24, 0.24~0.35, 0.35~0.53, 0.53<), 
as shown in Figure 1. From 2010 to 2016, the urban logistics quality indexes showed an upward trend, 
with the average increasing from 0.162 to 0.296. Among the cities in the Central Plains Urban 
Agglomeration, Zhengzhou is the only national-level circulation node city, always ranking first in 
logistics quality and continuously throwing other cities behind. Handan, Luoyang and Nanyang were 
selected as the secondary logistics park layout cities in the National Logistics Park Development Plan 
(2013~2020). Relying on their advantages in city scale, economic development and transportation, 
the three cities always rank top in the logistics development level and will further improve in this 
regard. In contrast, other cities, particularly Hebi, Jiyuan, Luohe, Jincheng, Huaibei, Bozhou, and 
Puyang, are lagging behind in logistics quality. During the study period, the variable coefficient of 
urban logistics quality index dropped from 0.47 to 0.44, indicating the narrowing of logistics quality 
difference between the cities in the Central Plains Urban Agglomeration.  
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(a) 

 
(b) 

Figure 1. Spatial Pattern of Logistics Quality Index of Central Plains Urban Agglomeration in 2010 and 
2016 

In order to measure the spatial disequilibrium of logistics quality indexes of 30 cities in the Central 
Plains Urban Agglomeration, logistics quality indexes of each city were inputted into the Eviews 9.0 
software through the kernel density estimation method. This paper calculated the kernel density 
distribution of urban logistics quality indexes in 2010 and 2016, and drew the kernel density 
distribution diagram (Figure 2). In 2010, urban logistics quality indexes showed a "double-peak" 
distribution trend, and the corresponding level values of the two peaks were 0.16 and 0.27, 
respectively, indicating a small gap between them. Among them, the first peak is relatively high and 
narrow, with a large amount of cities involved. The second peak is low, with a small amount of cities 
involved. In other words, logistics quality of most cities was low, and the problem of spatial 
distribution imbalance was relatively prominent in 2010. In 2016, the density basically showed a 
trend of "single-peak" distribution, the corresponding level value of peak stood at 0.3, and the level 
value increased by more than 0.1, with the significant improvement in urban logistics quality index. 
From 2010 to 2016, the density curve showed a trend of change from "double peaks" to "single peak", 
and the peak height decreased with the width increased, indicating that the differences between cities 
were narrowed, and the logistics quality indexes of most cities gradually improved, with the spatial 
disequilibrium gradually reduced. 

 
Figure 2. kernel density distribution of urban logistics quality indexes 

Logistics Space Connection  

Connection Intensity  
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The logistics connection intensities of 30 cities in the Central Plains Urban Agglomeration were 
calculated according to the formula (1). In order to facilitate the calculation, all logistics quality 
indexes were multiplied by 100. The logistics connection intensities are divided into five levels from 
high to low: the first level (>30), the second level (10~30), the third level (5~10), the fourth level 
(1~5), and the fifth level (<1). In order to show the pattern of logistics connection between cities in a 
more explicit and intuitive manner, only the first three levels of logistics connection intensities (Figure 
3) are retained. 

 
(a) 

 
(b) 

Figure 3. Spatial Pattern of Logistics Linkages in Central Plains Urban Agglomeration in 2010 and 2016 
During the study period, the intensity of logistics connection between node cities maintained a steady 
increase, high-level logistics connection axes increased significantly, and logistics connection between 
cities was further enhanced, with the radial network gradually formed. In 2010, the first two levels of 
connection axes were relatively limited, and were mainly distributed in the core areas of the Central 
Plains Urban Agglomeration with Zhengzhou as the core. A level-2 connection axis was shaped 
between western cities Sanmenxia and Yuncheng. Along the Beijing-Guangzhou Railway Line, two 
level-1 connection axes (Xingtai-Handan-Anyang and Xinxiang-Zhengzhou) and two level-2 connection 
axes (Anyang-Hebi and Zhengzhou-Xuchang) took shape in the north. The 
Luoyang-Zhengzhou-Kaifeng axis was formed along the Lanzhou-Lianyungang Railway Line in the 
east-west direction, and the Jincheng-Jiaozuo-Zhengzhou axis was formed along the Taiyuan-Jiaozuo 
Railway and Zhengzhou-Jiaozuo Railway lines in the northwest direction. In 2016, the first two levels 
of connection axes increased significantly, and the logistics connection between cities was significantly 
enhanced. In particular, the logistics connection between the cities along the Beijing-Guangzhou 
Railway and the Lanzhou-Lianyungang Railway was deepened, with the obvious axis distribution 
characteristics. The level-1 connection axes were mainly concentrated in the core areas of the Central 
Plains Urban Agglomeration with Zhengzhou as the core, with the connection strength and range 
increased significantly. In addition, three level-1 connection axes, namely 
Xingtai-Handan-Anyang-Hebi, Sanmenxia-Yuncheng, and Huaibei-Suzhou were formed in the north, 
west and east respectively. The level-2 connection axes are mainly distributed around the six core 
cities, namely Luoyang, Jiaozuo, Xinxiang, Xuchang, Luohe and Zhoukou. In general, the logistics 
connection between the cities in the Central Plains Urban Agglomeration shows the obvious 
characteristics of circle structure, axis distribution, and local cluster in the marginal area. The strength 
of logistics connection in the northwest region is significantly higher than that in the southeast region, 
because the distribution of cities in the northwest region is more compact, with the closer transport 
linkage.  

Total External Connection  

The spatial heterogeneity of total external logistics connection between 30 cities in the Central Plains 
Urban Agglomeration was calculated according to the formula (2) (Figure 4). During the study period, 
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the total external logistics connection between the node cities in the Central Plains Urban 
Agglomeration increased significantly by 20.91% per year on average. The logistics connection 
between the node cities was significantly enhanced, but the gap between them was increasingly 
enlarged. The total external logistics connection between most marginal cities (except the few core 
cities) was loose. In general, the spatial distribution pattern of the total external logistics connection 
basically remained unchanged, and the “core-periphery” distribution pattern with Zhengzhou as the 
core (gradually radiating outward) was basically formed. The high-density core development zone 
(inner circle layer) covers Kaifeng, Xinxiang, Jiaozuo, Xuchang and Zhengzhou as the core. The core 
radiation zone (outer circle layer) is composed of Jincheng, Anyang, Puyang, Heze, Shangqiu, 
Zhumadian, Luoyang, Jiyuan, Pingdingshan, Luohe, Zhoukou and Hebi. Small areas with certain 
logistics connection with neighboring cities in the core circle were formed between the inner and 
outer circles. In addition, local high-density areas were also formed in the marginal cities such as 
Fuyang, Xingtai, Yuncheng, Sanmenxia, Huaibei and Suzhou. In 2010 and 2016, the total external 
logistics connection between the cities in the high-density core development zone accounted for 
32.28% and 33.07% of the total of the Agglomeration respectively; the total external logistics 
connection between the cities in the core radiation zone accounted for 38.17% and 37.38% of the total 
of the Agglomeration respectively. The total external logistics connection between other marginal 
cities (excluding Fuyang and Xingtai) was relatively low. During the study period, the variable 
coefficient of total external logistics connection between node cities maintained at 0.71, indicating that 
the difference between the cities in the total external logistics connection was large, with a slight fault 
phenomenon.  

 
(a) 

 
(b) 

Figure 4. Kernel Density Distribution of Total Outward Linkages of Urban Logistics in 2010 and 2016 
Degree centrality 

The degree centrality of node cities was calculated according to the formula (3), with the spatial 
distribution characteristics as shown in Figure 5. Results show that the degree centrality of node cities 
is low, showing the obvious core-periphery distribution characteristics. The regional logistics network 
is greatly affected by the core cities. From 2010 to 2016, the average degree centrality of node cities 
rose from 4.94 to 11.87. During the period, the degree centrality of nearly half of the cities was lower 
than the average, indicating that the logistics element control capacities of most cities were low. In 
2010, the degree centrality of such cities as Zhengzhou, Xinxiang, Jiaozuo, Luoyang, Xuchang, Anyang 
and Handan was high, while that of Xinyang, Fuyang, Bozhou, Bengbu, Huaibei, Suzhou, Liaocheng, 
Xingtai, Yuncheng, Sanmenxia and other marginal cities was relatively low. In 2016, the degree 
centrality of node cities was greatly improved, and the cities with higher degree centrality increased 
significantly. The degree centrality of Heze, Shangqiu and Zhoukou (followed by Xuchang, Jiaozuo, 
Handan and Kaifeng, and then Bengbu, Yuncheng and Sanmenxia) improved greatly. In general, the 
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degree centrality of Zhengzhou is the highest with the largest growth, and its logistics radiation 
capacity has been further enhanced. The degree centrality of the core cities is always high, mainly 
because they are relatively advanced and adjacent to Zhengzhou, with the obvious position 
advantages. The degree centrality of the marginal cities remains low mainly due to their relatively 
weak traffic accessibility and long distance away from the core cities. As a result, the element control 
capacity of urban logistics network attenuates with the distance. Therefore, it is necessary to build 
local core cities, strengthen the logistics connection between local cities, and construct a model of 
cluster development.  

 
(a) 

 
(b) 

Figure 5. Spatial Distribution of Degree Centrality of Urban Logistics in 2010 and 2016 

Driving Factors of Urban Logistics Development 

Principal Components of Driving Factors 

SPSS 20 was used for correlation analysis of driving factors and dependent variables. In 2010, the 
two-sided significance test results show the proportion of tertiary industry in GDP and the dependent 
variable were significantly correlated at the level 0.05, and the other factors were significantly 
correlated at the level 0.01. In 2016, the total retail sales of consumer goods per capita and the 
dependent variable were significantly correlated at the level 0.05, and the other factors were 
significantly correlated at the level 0.01. It indicates that these seven factors can be used as the driving 
factors for analyzing the situation of urban logistics development. After taking the logarithm of each 
variable for standardized processing, this paper used SPSS 20 to extract the principal components of 
the driving factors of logistics quality of the cities in the Central Plains Urban Agglomeration in 2010 
and 2016. The KMO test values in 2010 and 2016 were 0.753 and 0.727, respectively, which are both 
greater than 0.7 and are acceptable. The Sig of spherical test statistic was <0.001, which is suitable for 
factor analysis. Principal components F1 and F2 were extracted for each driving factor. Two aggregate 
variables can be used to interpret 87.35% and 87.06% of the total variance respectively. The 
correlation of aggregate variables F1 and F2 with other seven driving factors can be obtained 
according to the score coefficient matrix (Table 2).  

Table2. Component Score Coefficient Matrix 

Independent 
variable 

2010 Independent 
variable 

2016 
F1 F2 F1 F2 

Ln(X1) 0.28 -0.035 Ln(X1) 0.267 -0.336 
Ln(X2) -0.025 0.352 Ln(X2) 0.163 0.195 
Ln(X3) 0.42 -0.269 Ln(X3) -0.146 0.754 
Ln(X4) 0.229 0.036 Ln(X4) 0.198 -0.047 
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Ln(X5) 0.283 -0.01 Ln(X5) 0.26 -0.107 
Ln(X6) 0.014 0.301 Ln(X6) 0.208 0.029 
Ln(X7) -0.244 0.501 Ln(X7) 0.133 0.248 

OLS regression 

The relational expressions between the dependent variable Y and aggregate variables F1 and F2 were 
obtained through the ordinary least squares regression (OLS) based on the SPSS 20, with the 
dependent variable Ln(Y) as the explained variable, and aggregate variables F1 and F2 as the 
explanatory variables: Ln(Y2010) =0.547F1 + 0.706F2 ; Ln(Y2016 ) =0.891F1 + 0.287F2. Then the 
relational expression between the dependent variable Y and driving factors was obtained (Table 3) 
after F1 and F2 were put into the formula (4). The goodness of fit R2 of the model was 0.898 and 
0.975, respectively, the F value was 51.51 and 91.34 respectively, and the Sig of the t test was <0.001, 
indicating that the model fitting effect was better.  

Table 3. Regression Analysis of Driving Factors of Urban Logistics Development 
Year OLS regression model R2 F Sig 
2010 XXXXXXXkY 220.0

7
128.0

6
220.0

5
040.0

4
148.0

3
151.0

2
235.0

1=  0.898 51.51 0.000 

2016 XXXXXXXkY 190.0
7

141.0
6

194.0
5

086.0
4

201.0
3

163.0
2

201.0
1=  0.975 91.34 0.000 

During the study period, the driving force of economic development was slightly weakened, but always 
occupied a dominant position (economic perspective). The role of industrial structure upgrading in the 
urban logistics development has been continuously highlighted. There are more logistics companies in 
the area with the larger proportion of the tertiary industry in GDP, which will promote the 
development of the logistics industry(Zhang, L.L et al,2019). Meanwhile, the development of modern 
logistics industry can drive the combined development of commerce and trade, financial services, 
e-commerce, tourism and other related tertiary industries(Ducruet et al,2013).  

The market demand orientation of urban logistics development is relatively obvious (environmental 
perspective). The driving force of market demand has increased significantly, indicating that the 
quantity and quality of residents' material consumption have improved significantly with the 
improvement of residents' living standards. In particular, the rapid development of e-commerce 
platforms has further promoted the production and circulation of materials, and put forward higher 
requirements for the quality and efficiency of logistics development, thus advancing the rapid 
development of urban logistics industry. Government intervention plays an important role in the 
development of urban logistics industry, and its driving force has been further enhanced. The 
urbanization led by the government has greatly promoted the demand and circulation of various 
materials. In particular, the release of such policies and documents as the National Urban Circulation 
Node Layout Plan (2015~2020) and the Central Plains Urban Agglomeration Development Plan has 
significantly promoted the development of urban logistics industry.  

(3) The expansion of industrial scale has enhanced the concentration of talents, materials, finance, 
information and other elements, and improved the level and quality of urban logistics facilities (social 
perspective). The changes in the degree of informatization and the driving force of human capital 
indicate that the information technology and talent teams play an important role in improving the 
logistics efficiency. As an important technology for the development of modern logistics, the logistics 
information technology has been comprehensively applied in all links of logistics. Talents influence the 
modern management level and efficiency of logistics, so they are vital for the sustainable development 
of urban logistics. 

CONCLUSIONS AND DISCUSSIONS 

Conclusions 

The following conclusions are drawn after analysis of the evolution characteristics and driving factors 
of logistics in the Central Plains Urban Agglomeration in 2010 and 2016: 

(1) The urban logistics quality indexes show an upward trend. The national circulation node city 
Zhengzhou always ranks first in logistics quality, followed by the three regional circulation node cities, 
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namely Handan, Luoyang and Nanyang. The logistics quality of other cities is relatively low, and the 
difference between the cities and the spatial disequilibrium have gradually declined.  

(2) The urban logistics connection intensity rises steadily, and the spatial distribution presents the 
characteristics of circle structure, axis distribution, and local cluster in the marginal area, etc. The total 
external logistics connection between cities has been enhanced significantly, and the gap between 
cities has been further enlarged, with the "core-periphery" spatial distribution pattern formed. The 
degree centrality of node cities is low and presents the obvious "core-periphery" distribution 
characteristics. The performance of urban logistics network is decided by the core cities, and the 
element control capacity attenuates with the distance.  

(3) The regression analysis results of driving factors show that economic development, 
informatization and human capital are always the main driving factors. The role of market demand in 
driving the urban logistics development has been enhanced most significantly, and government 
intervention plays an increasingly significant role. In general, economic development and policy 
promotion are the foundation of urban logistics development. Industrial scale, industrial structure and 
market demand play an important role in supporting urban logistics development. Informatization 
and human resources are important guarantees for urban logistics development.  

Discussions 

In recent years, the rapid flow of talents, information, finance, technologies, materials and other 
elements of the Central Plains Urban Agglomeration in response to the national development strategy, 
has greatly promoted the development and correlation of cities. However, the cities in the Central 
Plains Urban Agglomeration currently differ greatly in the level of logistics development, and their 
logistics operations are relatively scattered. The core cities are much superior to the marginal cities in 
the level of logistics development and connection, which to some extent restricts the integrated 
development of logistics in the Central Plains Urban Agglomeration. In addition, there still exist 
administrative barriers and local protectionism, and the integration of cities has not been completed 
yet. Therefore, communication and cooperation between cities should be strengthened to establish 
and improve the logistics system of the Central Plains Urban Agglomeration. On the one hand, we must 
clarify the functions and orientations of node cities under the guidance of policy documents, rely on 
strong transportation advantages, and integrate the resources through market-oriented means, to 
create a logistics network pattern in which core cities play a driving and radiating role, and marginal 
cities play a secondary role. On the other hand, we should actively guide the accumulation of 
mid-to-high end production and service elements such as finance, insurance, information, technology, 
talents, culture and trade, establish a sound logistics production and service system, and further 
promote the integrated and coordinated development of logistics in the Central Plains Urban 
Agglomeration.  
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