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As the urban sprawl, the influence of city logistics on economy, society and environment is more and 
more remarkable, so city logistics receives increasingly attention recently. Since the city logistics system 
is a complex system affected by many factors, and these factors affect each other, it is difficult to improve 
all the influence factors at the same time to enhance the performance of city logistics. Therefore, there is 
need to find out the key influence factors of city logistics in order to improve them gradually. Considering 
the vagueness of human judgments, this paper pioneers in exploring the decision-making trial and 
evaluation laboratory (DEMATEL) method combining with fuzzy logic to identify the key influence factors 
of city logistics. According to analysis results, six key influence factors are identified, which are helpful to 
propose a comprehensive measure. As the implementation of this comprehensive measure, all other 
factors can be improved step by step. Finally the development level of city logistics might be improved. 
 
Key words: City logistics, Key factor, fuzzy logic, decision-making trial and evaluation laboratory (DEMATEL) 
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INTRODUCTION 
 
City is the commodity’s consumption center, distribution 
center and production center. Activities in these centers 
are inseparable from urban freight transportation. 
However, urban freight transportation also brings much 
negative impact, such as traffic congestion, environment 
pollution and energy consumption, etc, which need a 
comprehensive solution. One such feasible measure is to 
develop city logistics. As a general approach, city logistics 
could reduce the adverse impact brought by urban freight 
transportation. Simultaneously, the promotion of city 
logistics to economy can not be neglected. Thus, 
development of city logistics can not only enhance the 
development of urban economy, perfect the function of 
city, reduce the negative impact on environment, but also  
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can promote the comprehensive competitiveness of the 
city.  

In order to make full use of city logistics’ advantages, it 
is necessary to take some city logistics measures. 
Munuzuri et al. (2005) propose lots of specific solutions 
implemented by local administrations in order to improve 
urban logistics, such as solutions related to public 
infrastructure, land use management, access conditions, 
traffic management, enforcement and promotion. 
Taniguchi and Tamagawa (2005) take tolling of urban 
expressways as a city logistics measure, then test a 
methodology to evaluate this measure considering the 
behavior of several stakeholders about urban freight 
transport. Anderson et al. (2005) study a project 
considering four policy measures (low emission zones, 
congestion charging, vehicle weight restrictions and 
vehicle access time restrictions) to meet the urban 
sustainability objectives. Figliozzi (2011) studies a case in 
Portland and results that limit travel speeds or increase  
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speed limits can reduce CO2 emissions. However, city 
logistics is a very complex system affected by many 
factors. In addition these factors have complicated links 
between each other. So it is difficult to implement specific 
measures to achieve the improvement of city logistics. 
Hence, it is necessary to study these influence factors 
from a systematic angle and identify key influence factors. 
Then, a comprehensive measure related to key influence 
factors could be proposed to improve the development 
level of city logistics.  

This paper classifies the influence factors into cause 
factors group and effect factors group, using the 
decision-making trial and evaluation laboratory 
(DEMATEL) method, and it analyzes the impact of two 
group factors on city logistics respectively, in order to 
identify key influence factors. However, some influence 
factors need quantitatively description, but some need 
qualitative description. People’s judgment on qualitative 
concept is uncertain. Fuzzy logic supplies the solution to 
uncertainty in this kind of complex system. Therefore, this 
paper combines DEMATEL method with fuzzy logic to 
analyze key influence factors of city logistics. Through 
implementing improvement measures concerning key 
influence factors, the development level of city logistics 
can be improved. 

The rest of this paper is arranged as follows; review of 
related literature of city logistics and influence factors; 
presentation of the principle of fuzzy decision-making trial 
and evaluation laboratory (DEMATEL) method; analyses 
of the influence factors of city logistics using proposed 
method, and acquires key influence factors through 
analysis of the fuzzy DEMATEL method’s results; 
conclusions and future study. 
 
 
LITERATURE REVIEW OF CITY LOGISTICS 
 
City logistics  
 
In recent years, many problems arise in urban 
transportation, such as traffic congestion, environment 
pollution, noise pollution, and so on. To deal with these 
issues, the concept of city logistics came into being. The 
aim of city logistics is to improve the efficiency of urban 
freight transport system, meanwhile reduce its adverse 
impact.  

According to Taniguchi et al. (1999), city logistics are 
defined as ―…the process for totally optimizing the 
logistics and transport activities by private companies with 
the support of advanced information systems in urban 
areas considering the traffic environment, its congestion, 
safety and energy savings within the framework of a 
market economy‖. However, nowadays not only private 
enterprises play an important role in the development of 
city logistics, but also the governments promote the 
improvement of city logistics remarkably. For instance, the 
application of cooperative transport systems indicates  

 
 
 
 
governments collaborate with private companies in order 
to achieve the aims of city logistics. In some countries, 
such as Japan and the Netherlands, public authorities 
supply more support in the development of city logistics. 

As seen from the definition, city logistics are a complex 
system, which not only refers to many stakeholders, such 
as governments, carriers, shippers, citizens, etc, but also 
has many influence factors. Even so, some scholars have 
studied this complicated system. Petersen (2006) 
presents a method of the future workshop in a kick-off 
seminar aiming at initiating the development of a business 
concept for city logistics. Sheu (2006) adopts a dynamic 
customer group-based logistics resource allocation 
methodology to study demand-responsive city logistics 
distribution operations, which reduces the aggregate 
operational costs and average lead time. Though 
distribution operation is an important part of city logistics, 
transportation system is also very critical. Woudsma et al. 
(2008) apply a spatial-temporal approach to research 
transportation system performance from the perspective 
of logistics land use. Carriers or rather logistics service 
providers also play an important role in city logistics 
system. Busse (2010) studies the relation between 
innovation activities and performance of logistics service 
providers through second data analysis. Taniguchi et al. 
(2010) connects human security engineering with city 
logistics to study incorporating risks caused by natural 
and manmade hazards in city logistics.  

Throughout the existing research, most people study 
the specific part of city logistics, such as freight transport 
(Anderson et al., 2005; Eduardo and Romero, 2010; 
Magalhaes, 2010), modeling the vehicle routing and 
scheduling of pickup/delivery trucks (Taniguchi, 2000, 
2001; Tamagawa et al., 2010), city logistics planning 
(Kuse et al., 2010), the benefit between the public and 
private sectors (Taniguchi et al., 2003) etc. Researching 
city logistics from a comprehensive view is very few. So it 
is essential to study city logistics from the perspective of 
the whole system and the factors influencing its 
performance need to be pointed out.  
 
 
Influence factors 
 
City logistics system consists of many subsystems. Each 
subsystem is affected by a large number of factors. So 
there are a great many factors influencing the 
performance of the whole city logistics system. With 
respect to influence factors of city logistics, some scholars 
do related research from differernt point of view as 
follows: 
 
1) Taniguchi (2000) proposes five city logistics initiatives, 
including advanced information system, cooperative 
freight transport systems, public logistics terminals, load 
factor controls and underground freight transport systems, 
which are very effective to improve city logistics.  



 
 
 
 
2) Considering the interest of urban communities, 
Munuzuri et al. (2005) classify urban freight solutions into 
four aspects: public infrastructure, land use management, 
access conditions and traffic management. 
 
3) BESTUFS (2007) points out three primary classes of 
measures: goods vehicles access and loading 
approaches in urban areas (for example, efficient usage 
of infrastructure, guidance on measures for goods vehicle 
access and loading in urban areas, technology in urban 
freight), principal issues involved in last mile solutions (for 
example, home shopping via e-commerce) and principal 
issues associated with urban distribution centers.  
 
4) Shao et al. (2009) propose twelve primary criteria to 
evaluate the competitiveness of city logistics and identify 
the key factors influencing development of regional 
logistics through the method of hierarchy analysis thought 
and fuzzy decision-making principles. The proposed 
criteria are economic situation, the logistics volume, the 
logistics industry practitioners, the logistics facilities and 
equipments, the logistics industry cost, postal 
communications status, foreign investment, the standard 
of education, science and technology, trade status, 
information status, geographical situation and industrial 
policy environment.  
 
5) Kuse et al. (2010) underline the importance of logistics 
infrastructure in an effective city logistics system, which 
contains facility, technology and institutional 
infrastructures. Facility infrastructure includes physical 
aspects (for example, transport route networks and 
logistics facilities) and software aspects (for example, 
traffic management and control). Technology 
infrastructure relates to human resources, information 
infrastructure and industrial resources. Institutional 
infrastructure refers to social rules together with social 
consensus that support them.  
 
6) Considering urban goods movements and its actors, 
Russo and Comi (2010) classify the main city logistics 
measures into four categories. The first species is 
measures related to material infrastructure, such as 
transportation sub-network used only by freight vehicles 
or urban distribution centers. The second species is 
measures related to immaterial infrastructure, such as 
intelligent transportation system (ITS). The third species is 
measures related to equipment, including new standards 
for loading units and environmental-friendly vehicles. The 
last species is measure related to governance, such as 
traffic regulations.  
 

7) Tamagawa et al. (2010) compare the influence of two 
measures (road pricing, road pricing and changes of the 
motorway toll) on stakeholders associated with urban 
freight transport. 
In all these researches, many measures have been 
proposed from several different perspectives, which are  
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also the important factors impacting the performance of 
city logistics, but factors that could evaluate the level of 
logistics service have not been studied. Logistics service 
level is a significant part of city logistics. The service 
quality not only concerns the benefit of residents closely, 
but also influences the general level of city logistics. In 
this paper, five factors are put forward to evaluate city 
logistics service level, such as on-time deliveries, logistics 
cost, the rate of goods defect, customer satisfaction and 
the reliability of transportation.  

On the basis of previous studies, we assess the 
development of city logistics from four aspects, namely 
logistics infrastructure, environmental effects, governance 
measures and logistic service level. Table 1 shows the 
specific influence factors for city logistics development.  
 
 
THE FUZZY DEMATEL METHOD  
 
In a complex system, especially under uncertain environment, the 
factors in the system directly or indirectly influence each other. Thus, 
it is very difficult for the decision makers to make decisions from a 
single factor. If you do not consider this vagueness, the result can be 
misleading. Exactly, the DEMATEL method can translate the 
intricate relationships among factors in a complex system into 
intelligible structure model, and then identify the key factors. 
Considering the fuzziness of human’s judgment, this paper 
combines DEMATEL method with fuzzy set theory to analyze key 
influence factors of city logistics. The related content of DEMATEL 
method and fuzzy logic is presented below. 
 
 
The DEMATEL method  
 
The DEMATEL method, originating from the Geneva Research 
Centre of the Battelle Memorial Institute (Fontela and Gabus, 1976; 
Gabus and Fontela, 1973), is aimed to solve the complex and 
difficult problems in the real world. More specifically, it searches for 
integrated solutions to fragmented and antagonistic problems 
(Chang et al., 2011). As an analysis method of systematic elements, 
the DEMATEL method is established on graph theory and matrix 
tools. Through analyzing logical relationship and direct impact 
relations between systematic elements, these elements are divided 
into effected group and causal group. Its obvious advantage is the 
comprehensive inclusion of several experts’ ideas in a certain 
industry and analysis of complicated relations between systematic 
elements applying visualization structure model.  
Recently, the DEMATEL method has become very popular in Japan, 
because it is able to pragmatically visualize the structure of 
complicated causal relationship. Moreover, many scholars use the 
DEMATEL method to solve systematic problems in many fields of 
other countries. Tzeng et al. (2007) propose a new method 
combining factor analysis with DEMATEL method to evaluate 
e-learning effectiveness, and the rationality of this method is proved 
through an empirical example of Masterlink Securities Corporation 
e-learning training programs. Seyed-Hosseini et al. (2006) propose 
DEMATEL method as an effective methodology to make corrective 
actions for reprioritization of failure modes in a system, and two real 
world examples are introduced for verification of DEMATEL method.  
Nowadays because of the vagueness of human judgment, the 
majority of scholars combine DEMATEL method with fuzzy set 
theory to solve the complex system problems. Wu and Lee (2007) 
take a high-tech company as an example, combining DEMATEL 
method with fuzzy logic to segment a set of competencies into the 
cause group and the effect group in order to find out critical criteria  
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Table 1. The influence factors of city logistics development. 
 

Influence aspects Specific factors 

Logistics infrastructure 

Transport route networks (S1) 

Use of train or underground system (S2) 

Use of ship terminals (S3) 

Logistics centers (S4) 

Hub for air freight (S5) 

Human resources (S6) 

Information and communications infrastructure (S7) 

  

Environmental effects 

Fuel consumed (S8) 

Pollutant emissions (S9) 

Freight-vehicle related accidents (S10) 

Traffic congestion (S11) 

  

Governance measures 

Road pricing (S12) 

Load factor controls (S13) 

Access time windows (S14) 

Access according to weight and volume (S15) 

Noise regulations (S16) 

  

Logistic service level 

On-time deliveries (S17) 

Logistics cost (S18) 

The rate of goods defect (S19) 

Customer satisfaction (S20) 

The reliability of transportation (S21) 
 
 
 

to enrich the required competencies for global managers. Chang et 
al. (2011) believe that supplier selection has great impact on supply 
chain management in many corporations, so they analyze the 
influence factors for supplier selection in the electronic industry 
using fuzzy DEMATEL method, and draw a conclusion that stable 
delivery of goods is the key influence factor. Zhou et al. (2011) use 
the fuzzy DEMATEL method to analyze 20 influence factors of 
emergency management and finally identify 5 critical success 
factors. However, this effective DEMATEL method has not been 
used in the area of city logistics. Consequently, this paper adopts 
DEMATEL method to analyze influence factors of city logistics, and 
to find out the key factors in order to improve the development of city 
logistics gradually.  
The procedure of DEMATEL method is presented as follows:  

 
Step 1: Analyze system elements. Collect related information to find 
out influence factors of the system. Suppose the system contains a 

set of elements  nsssS ,,, 21  . 

 
Step 2: Generate the initial direct-relation matrix. In respect of a 

system containing n  factors, apply the matrix nnijxX  )( to 

express the degree of direct relation between systematic elements. 
That n n  matrix is obtained by pair-wise comparisons in direct 

influence between elements from a number of experts. ijx  

indicates the degree that element is  affects element js  directly. 

If i j , the value of ijx is equal to zero. Namely, the values of all 

principal diagonal elements iix  in matrix X are equal to zero. 

 

Step 3: Acquire the normalized initial direct-relation matrix. 

Normalize the initial direct-relation matrix X , then the normalized 

direct-relation matrix M is obtained through Equation 1.  
 

1 1
max

n

ij
i n j

M X x
  

                          (1) 

 

Step 4: Determine the total-relation matrix. In order to analyze the 
indirect effects between systematic factors, it is necessary to 

determine the total-relation matrix T  through Equation 2, where 

ijt means the degree that element is has indirect impact on element 

js  and I is the identity matrix. 

 

1( ) ( )ij n nT t M I M 

                       (2) 

 

Step 5: Calculate the sum of rows and the sum of columns of 

matrixT . The sum of row i  is denoted as iR , which describes all 

direct and indirect effect that factor is  gives to all other factors. 

So iR can be called the degree of influential impact. In the same way, 

the sum of column j  is denoted as jC , which presents all direct  



 
 
 
 

and indirect influence received by factor j  from all other factors. 

iR and jC can be acquired through Equations 3 and 4 respectively.  

 

1

, 1,2, ,
n

i ij

j

R t i n


                           (3) 

 

1

, 1,2, ,
n

j ij

i

C t j n


                        (4) 

 

Step 6: Calculate the sum and difference of iR  and iC , then draw 

the cause-effect graph through the dataset of ( i iR C , i iR C ).  

i iR C  means factor is ’s impact on the whole system and other 

systematic factors’ impact on factor is . Thus i iR C  can 

present the degree of importance that factor is  plays in the whole 

system. That is the reason why i iR C  is called centrad. 

Oppositely, i iR C  indicates the net impact that factor is  has 

on the system.  
In the cause-effect relationship diagram, the horizontal axis 

i iR C  named ―Prominence‖ is made by adding 
iC  to 

iR , and 

the vertical axis 
i iR C  named ―Relation‖ is made by subtracting 

iC  from 
iR . The horizontal axis ―Prominence‖ shows the 

importance of the criterion, whereas the vertical axis ―Relation‖ may 
classify the factors into the cause group and effect group. If the 

value of i iR C  is positive, factor is  belongs to the cause 

group, which has net causal impact on the system. Similarly, if the 

value of i iR C  is negative, factor is  belongs to the effect 

group, which is a net result. Therefor the cause-effect relationship 
diagram constructs a visible structural model effectively to visualize 
the complicated causal relationships between criteria. Thus it 
provides an effective method to solve the complex problem.  
 
 

The fuzzy logic  
 

In a real world, people often make judgment according to their 
experience and expertise. Since the practical things are complicated 
and uncertain to some extent, plus human thought concerning 
complex things is vague, these make the subjective judgment 
dubious, namely fuzziness. Especially in various decision-making 
problems, the fuzziness and vagueness are inherent characteristics; 
therefore a proper decision-making approach should be capable of 
dealing with vagueness and ambiguity. To deal with the vagueness 
of human thought about an intricate or dubious system, Zadeh 
(1975) first put forward the fuzzy set theory, which provides an 
approximate and effective means of describing the behavior of too 
complicated or ill-defined system to admit the precise mathematical 
analysis through the use of linguistic variables and fuzzy algorithms 
(Zadeh, 1973).  

Since triangular fuzzy numbers are considered as useful means 
of quantifying the uncertainty in a complex system due to their 
intuitive and computation-efficient representation (Karsak and Tolga, 
2001), they can connect the linguistic variables with fuzzy numbers 
closely. This paper adopts triangular fuzzy number to link linguistic  
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judgment of experts with triangular fuzzy number correspondingly in 

Table 2. A triangular fuzzy number can be denoted as ( , , )a b c , 

where a b c  and 0a  .The membership function ( )A x is 

defined as follow (Zimmermann, 1991). 

 

( ) / ( ), ,

( ) ( ) / ( ), ,

0,

A

x a b a a x b

x x c b c b x c

otherwise



   


    



 

 
In order to integrate all the experts’ judgments effectively, it is 
necessary to make algebraic operation between triangular fuzzy 

numbers. For example, ),,( 1111 cbaB  , 

),,( 2222 cbaB  , according to Zadeh (1965), algebraic 

operation between 1B and 2B is as follows: 

 

),,( 21212121 ccbbaaBB   

),,( 21212121 ccbbaaBB   

),,( 21212121 ccbbaaBB   

),,( 1111 cbaB    

 
As in the decision-making system, people usually make decisions 
according to fuzzy models using crisp values. Thus it needs to 
transfer fuzzy numbers into crisp values. Just right, Chen and 
Hwang (1992) mention a defuzzification method, which could 
convert fuzzy numbers into crisp scores. A good defuzzification 
method considers the shape, spread, height, and relative location on 
the x -axis of triangular fuzzy numbers, and regards these as 

significant characteristics of fuzzy numbers (Opricovic and Tzeng, 
2003). There are plenty of defuzzification methods, like Centroid 
(Center-of-gravity) method (Yager and Filev, 1994), Chen and 
Hwang method, CFCS (Converting the Fuzzy data into Crisp Scores) 
method, and so on. Centroid method is the most commonly used 
defuzzification method, which provides a crisp value based on the 
center of gravity of the fuzzy set. However, this method can not 
distinguish a fuzzy number from another fuzzy number with different 
shape, which may lead to the two fuzzy numbers having the same 
crisp value. This essay adopts CFCS method for the fuzzy 
aggregation procedure, because the CFCS method can acquire a 
better crisp value.  

The CFCS defuzzification method is proposed by Opricovic and 
Tzeng, which is based on the procedure of determining the left and 
right score by fuzzy minimum and fuzzy maximum from evaluation 
experts, and the total score is calculated in a weighted average way 
according to the membership functions (Opricovic and Tzeng, 2003). 

Suppose ),,(
~ k

ij

k

ij

k

ij

k

ij rmlA  (where rml 0 and 

Kk 1 ) as the degree to which factor i  affects factor j  

from expert k ’s fuzzy assessment. The fuzzy aggregation 

procedure contains five steps presented as follows according to the 
CFCS defuzzification method.  

 
Step 1: Normalization:  

 
max

min
1

/)min( 


k

ij
Kk

k

ij

k

ij llxl ,                       (5) 
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Table 2. Corresponding relationship between linguistic variable and fuzzy number. 
 

Linguistic variable Corresponding triangular fuzzy number 

No influence (0, 0, 0.25) 

Very low influence (0, 0.25, 0.50) 

Low influence (0.25, 0.50, 0.75) 

High influence (0.50, 0.75, 1.00) 

Very High influence (0.75, 1.00, 1.00) 
 
 
 

max

min
1

/)min( 


k

ij
Kk

k

ij

k

ij lmxm ,                     (6) 

 
max

min
1

/)min( 


k

ij
Kk

k

ij

k

ij lrxr ,                      (7) 

 

where 
k

ij

k

ij lr minmaxmax

min  . 

 

Step 2: Calculate left ( ls ) and right ( rs ) normalized value:  

 

)1/( k

ij

k

ij

k

ij

k

ij xlxmxmxls                         (8) 

 

)1/( k

ij

k

ij

k

ij

k

ij xmxrxrxrs                       (9) 

 
Step 3: Compute total normalized crisp value:  
 

)1/(])1([ k

ij

k

ij

k

ij

k

ij

k

ij

k

ij

k

ij xrsxlsxrsxrsxlsxlsx               

(10) 
 

Step 4: Compute crisp values of expert k :  

 
max

minmin  k

ij

k

ij

k

ij xlA                         (11) 

 
Step 5: Integrate crisp values:  
 

KAA
K

k

k

ijij 



1

                         (12) 

 
 
ANALYZING KEY INFLUENCE FACTORS OF CITY 
LOGISTICS  
 
Application of proposed method  
 
As a complex system, city logistics are influenced by 
many factors. In order to recognize the interaction 
between factors, this paper applies fuzzy DEMATEL 
method to identify critical influence factors of the system, 
whose procedures are stated as follows, combining with 
process of DEMATEL method and fuzzy logic theory.  
 
Step 1: Determine the objective of analysis for systematic 
factors and establish an expert committee. The explicit 
goal of systematic analysis is so important that it will help 

you to choose an appropriate method of analysis. The 
target of this essay is to identify key influence factors of 
city logistics system. With respect to this target, this paper 
adopts fuzzy DEMATEL method to classify factors into 
cause group and effect group, so as to find out key factors. 
Besides, experts’ judgment and assessment are 
indispensable in this process. So a good experts group is 
also essential to achieve a correct analysis results. In this 
paper, a committee of ten experts is formed. 
 
Step 2: Set up the influence factors system and linguistic 
scale, then acquire interrelationship assessment between 
factors from experts. City logistics system is influenced by 
lots of factors and it is necessary to build the factor 
system from a large number of literature reviews. Most of 
21 factors in this essay are from literature reviews. In 
order to perfect the factor system further, factors that 
could evaluate city logistics service level are added. Table 
1 shows specific factor system, which are expressed 

by },,,{ 2121 sssS  . Then the linguistic evaluation 

standard is needed. This essay uses fuzzy linguistic scale 
proposed by Li (1999), and detailed linguistic variables 
are presented in Table 2. Finally, a survey is carried out to 
investigate the mutual effect of pair-wise factors in the 
committee of experts. 
 
Step 3: Translate linguistic assessments into triangular 
fuzzy numbers and acquire the initial direct-relation matrix. 
According to corresponding relationship in Table 2, 
linguistic assessments from 10 experts could be 
translated into triangular fuzzy numbers respectively. After 
that, summarizes all the triangular fuzzy numbers and 
adopts the CFCS defuzzification method through 
Equations 5 to 12 to obtain the initial direct-relation matrix 

2121)(  ijxX ( Table 3).  

 
Step 4: Normalize the initial direct-relation matrix and 
construct the total-relation matrix. Due to the different 
dimensions of factors in the initial direct-relation matrix, it 
might be difficult to compare interaction between two 
different pairs. So it needs to standardize the 
direct-relation matrix. The normalized initial direct-relation 

matrix M is acquired through Equation 1. And then 
according to Equation 2, we can get the total-relation 

matrix 2121)(  ijtT ( Table 4).  
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Table 3. The initial direct-relation matrix X . 
 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 

S1 0.000 0.523 0.360 0.663 0.360 0.407 0.617 0.593 0.430 0.693 0.850 0.617 0.430 0.617 0.500 0.360 0.663 0.663 0.453 0.663 0.593 

S2 0.407 0.000 0.285 0.453 0.330 0.383 0.453 0.523 0.407 0.603 0.500 0.290 0.360 0.313 0.383 0.313 0.617 0.640 0.523 0.687 0.570 

S3 0.290 0.337 0.000 0.453 0.290 0.453 0.453 0.453 0.407 0.477 0.430 0.313 0.453 0.360 0.337 0.220 0.593 0.547 0.500 0.523 0.500 

S4 0.523 0.407 0.383 0.000 0.407 0.710 0.617 0.430 0.407 0.500 0.547 0.360 0.430 0.337 0.407 0.313 0.640 0.477 0.430 0.523 0.477 

S5 0.383 0.290 0.337 0.453 0.000 0.407 0.547 0.547 0.453 0.453 0.453 0.263 0.453 0.407 0.407 0.360 0.640 0.640 0.617 0.570 0.640 

S6 0.523 0.453 0.407 0.663 0.330 0.000 0.477 0.337 0.337 0.383 0.360 0.337 0.290 0.195 0.243 0.243 0.383 0.453 0.360 0.407 0.430 

S7 0.640 0.570 0.500 0.570 0.547 0.500 0.000 0.523 0.383 0.547 0.570 0.290 0.407 0.353 0.360 0.407 0.617 0.710 0.547 0.547 0.547 

S8 0.407 0.500 0.453 0.313 0.337 0.195 0.383 0.000 0.733 0.263 0.407 0.290 0.240 0.173 0.290 0.383 0.267 0.477 0.150 0.313 0.218 

S9 0.383 0.360 0.430 0.195 0.360 0.218 0.290 0.523 0.000 0.240 0.243 0.267 0.267 0.313 0.313 0.360 0.290 0.430 0.267 0.267 0.290 

S10 0.617 0.593 0.197 0.218 0.313 0.313 0.313 0.146 0.173 0.000 0.715 0.383 0.360 0.500 0.360 0.337 0.593 0.500 0.640 0.523 0.640 

S11 0.663 0.453 0.360 0.383 0.500 0.285 0.407 0.430 0.500 0.617 0.000 0.547 0.453 0.570 0.383 0.500 0.593 0.547 0.500 0.547 0.617 

S12 0.640 0.430 0.383 0.360 0.313 0.313 0.267 0.263 0.313 0.330 0.477 0.000 0.477 0.523 0.407 0.267 0.407 0.687 0.383 0.453 0.407 

S13 0.430 0.313 0.360 0.407 0.337 0.195 0.290 0.407 0.407 0.547 0.523 0.430 0.000 0.313 0.593 0.337 0.453 0.500 0.500 0.477 0.500 

S14 0.593 0.407 0.407 0.407 0.407 0.267 0.313 0.337 0.337 0.430 0.570 0.500 0.453 0.000 0.290 0.218 0.570 0.453 0.313 0.547 0.430 

S15 0.547 0.313 0.383 0.313 0.313 0.267 0.267 0.407 0.383 0.430 0.500 0.547 0.710 0.267 0.000 0.220 0.313 0.500 0.477 0.337 0.593 

S16 0.383 0.383 0.337 0.267 0.407 0.243 0.313 0.240 0.290 0.337 0.313 0.243 0.263 0.195 0.267 0.000 0.290 0.285 0.337 0.313 0.313 

S17 0.523 0.500 0.663 0.617 0.687 0.500 0.570 0.477 0.360 0.523 0.453 0.360 0.337 0.407 0.220 0.195 0.000 0.430 0.285 0.687 0.593 

S18 0.617 0.663 0.640 0.523 0.617 0.593 0.733 0.523 0.337 0.383 0.383 0.593 0.500 0.240 0.360 0.243 0.453 0.000 0.500 0.523 0.547 

S19 0.430 0.453 0.523 0.407 0.453 0.383 0.360 0.308 0.240 0.407 0.407 0.220 0.477 0.218 0.360 0.218 0.407 0.313 0.000 0.593 0.617 

S20 0.430 0.477 0.523 0.593 0.523 0.523 0.640 0.313 0.313 0.430 0.500 0.195 0.218 0.407 0.263 0.383 0.663 0.547 0.547 0.000 0.593 

S21 0.640 0.547 0.523 0.477 0.547 0.430 0.547 0.383 0.263 0.453 0.523 0.360 0.218 0.383 0.360 0.240 0.640 0.500 0.617 0.640 0.000 
 
 
 

Step 5: Draw the cause-effect relationship 

diagram. Calculate the sum of rows ( iR ) and sum 

of columns ( iC ) of matrix T  on the basis of 

Equations 3 and 4. Then draw the cause-effect 
relationship diagram (Figure 1) through the 

dataset of ( i iR C , i iR C ) and obtain structural 

relationship of factors. As seen in Table 5, the 

values of iR , iC , ii CR  and ii CR  of each 

factor are listed out. Taking into account each 

factor’s values of iR , iC , ii CR  and ii CR  , 

and combining with visualized diagram, it is easy 

to find out which factors have more impact on city 
logistics system and which factors could be 
improved by others. Thereby, key influence factors 
could be identified, which should be taken 
seriously in order to improve the system gradually.  

Using ◆ as the symbol for city logistics influence 

factors: transport route networks (S1), use of train 
or underground system (S2), use of ship terminals 
(S3), logistics centers (S4), hub for air freight (S5), 
human resources (S6), information and 
communications infrastructure (S7), fuel 
consumed (S8), pollutant emissions (S9), 
freight-vehicle related accidents (S10), traffic 
congestion (S11), road pricing (S12), load factor 

controls (S13), access time windows (S14), 
access according to weight and volume (S15), 
noise regulations (S16), on-time deliveries (S17), 
logistics cost (S18), the rate of goods defect (S19), 
customer satisfaction (S20) and the reliability of 
transportation (S21) (Figure 1). 
 
 

Key influence factors analysis  
 

In the front part, each factor’s values 

of iR , iC , ii CR  and ii CR   are computed, 

and all factors are divided into cause group and 
effect group in Figure 1. Now in this area, 
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Table 4. The total-relation matrix T . 
 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 S21 

S1 0.208 0.233 0.207 0.239 0.207 0.196 0.239 0.220 0.191 0.247 0.274 0.207 0.197 0.203 0.190 0.159 0.267 0.268 0.225 0.268 0.260 

S2 0.206 0.154 0.170 0.190 0.174 0.166 0.193 0.184 0.162 0.206 0.208 0.152 0.162 0.150 0.154 0.132 0.226 0.228 0.198 0.232 0.222 

S3 0.183 0.172 0.135 0.179 0.160 0.162 0.182 0.168 0.152 0.184 0.190 0.144 0.161 0.144 0.141 0.116 0.212 0.208 0.185 0.206 0.203 

S4 0.221 0.194 0.183 0.156 0.184 0.197 0.211 0.181 0.166 0.203 0.217 0.162 0.172 0.156 0.160 0.136 0.233 0.220 0.195 0.224 0.219 

S5 0.208 0.184 0.179 0.194 0.149 0.171 0.205 0.190 0.169 0.197 0.208 0.152 0.173 0.160 0.159 0.139 0.232 0.232 0.209 0.227 0.231 

S6 0.190 0.171 0.159 0.186 0.152 0.114 0.173 0.149 0.137 0.166 0.173 0.137 0.137 0.122 0.125 0.111 0.181 0.188 0.162 0.184 0.184 

S7 0.245 0.222 0.205 0.218 0.209 0.192 0.173 0.202 0.175 0.220 0.234 0.167 0.182 0.168 0.167 0.153 0.247 0.255 0.218 0.242 0.240 

S8 0.162 0.158 0.147 0.139 0.137 0.116 0.148 0.105 0.158 0.138 0.158 0.120 0.119 0.107 0.116 0.112 0.152 0.171 0.127 0.156 0.147 

S9 0.151 0.138 0.138 0.122 0.131 0.111 0.132 0.143 0.089 0.128 0.136 0.111 0.115 0.112 0.111 0.104 0.145 0.158 0.129 0.144 0.145 

S10 0.215 0.197 0.155 0.163 0.165 0.153 0.174 0.145 0.135 0.148 0.219 0.154 0.156 0.160 0.146 0.129 0.216 0.208 0.201 0.211 0.220 

S11 0.241 0.206 0.188 0.196 0.199 0.167 0.201 0.188 0.180 0.220 0.179 0.184 0.181 0.182 0.164 0.157 0.238 0.235 0.209 0.235 0.239 

S12 0.209 0.177 0.165 0.168 0.158 0.147 0.163 0.150 0.142 0.170 0.192 0.116 0.161 0.157 0.145 0.118 0.192 0.216 0.172 0.197 0.192 

S13 0.194 0.168 0.164 0.172 0.162 0.138 0.166 0.163 0.151 0.189 0.197 0.154 0.121 0.140 0.162 0.126 0.197 0.202 0.184 0.200 0.202 

S14 0.208 0.177 0.169 0.175 0.169 0.146 0.170 0.158 0.146 0.181 0.202 0.161 0.161 0.114 0.137 0.116 0.209 0.200 0.169 0.208 0.198 

S15 0.200 0.165 0.163 0.162 0.156 0.142 0.160 0.160 0.147 0.176 0.192 0.161 0.179 0.134 0.109 0.113 0.182 0.199 0.178 0.185 0.205 

S16 0.147 0.137 0.126 0.125 0.132 0.110 0.131 0.115 0.111 0.134 0.139 0.106 0.112 0.100 0.105 0.071 0.142 0.142 0.133 0.144 0.144 

S17 0.222 0.204 0.208 0.211 0.209 0.182 0.211 0.187 0.164 0.207 0.212 0.163 0.166 0.164 0.146 0.127 0.182 0.220 0.186 0.240 0.231 

S18 0.240 0.226 0.214 0.212 0.212 0.197 0.233 0.120 0.169 0.204 0.216 0.190 0.188 0.156 0.165 0.137 0.230 0.193 0.212 0.237 0.237 

S19 0.185 0.173 0.171 0.167 0.165 0.149 0.166 0.149 0.131 0.171 0.180 0.129 0.155 0.126 0.137 0.111 0.187 0.179 0.134 0.203 0.204 

S20 0.209 0.197 0.192 0.204 0.192 0.180 0.211 0.169 0.155 0.194 0.210 0.145 0.152 0.159 0.145 0.139 0.232 0.222 0.202 0.176 0.226 

S21 0.231 0.207 0.196 0.199 0.197 0.176 0.208 0.179 0.154 0.200 0.217 0.162 0.156 0.161 0.157 0.130 0.235 0.224 0.212 0.236 0.180 
 
 
 

considering these scores and combining with the 
cause-effect relationship diagram, each 
systematic factor is analyzed detailedly and its 
impact on the whole system should be paid 
attention. After that, key factors of city logistics 
system can be figured out according to the degree 
of each factor’s importance in the whole system 
and each factor’s influence on others.  
 
 
Cause factors analysis  
 
As seen in Figure 1, there are ten cause factors, 
which are ―transport route networks‖ (S1), ―use of 

train or underground system‖ (S2), ―logistics 
centers‖ (S4), ―hub for air freight‖ (S5), 
―information and communications infrastructure‖ 
(S7), ―traffic congestion‖ (S11), ―road pricing‖ (S12), 
―load factor controls‖ (S13), ―access time windows‖ 
(S14), and ―access according to weight and 
volume‖ (S15). Because these factors have net 
effect on the system, their improvement could 
promote the amelioration of effect factors and the 
performance of the entire system. Therefore, 
people should pay more attention to these factors. 
However, some researchers treat all these cause 
factors as key factors directly. In this essay, 
instead of analyzing the cause factors one by one 

and identifying whether or not it plays a critical role 
in the whole system, eventually five key factors are 
figured out. 

The highest value of ii CR   among all cause 

factors is ―access time windows‖ (S14). Namely, 
S14 has most impact on the system, but it gets 
less impact from other factors. Just from this point, 
S14 is a very important factor. However, from 
Table 5, the degree of influential impact of S14 is 
3.5710, which is not very high among all cause 
factors. Moreover, ―access time windows‖ is a 
governance measure in order to control traffic 
condition considering the traffic flow of inner city.  
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Figure 1. The cause-effect relationship diagram. 
 
 
 

Table 5. The values of iR , iC , ii CR  and ii CR  of each factor. 

 

Influence criteria iR  iC  ii CR   ii CR   

S1 transport route networks 4.7043 4.2735 8.9778 0.4308 

S2 use of train or underground system 3.8672 3.8581 7.7253 0.0091 

S3 use of ship terminals 3.5850 3.6339 7.2189 -0.0490 

S4 logistics centers 3.9864 3.7726 7.7590 0.2137 

S5 hub for air freight 3.9670 3.6205 7.5874 0.3465 

S6 human resources 3.3010 3.3087 6.6098 -0.0077 

S7 information and communications infrastructure 4.3322 3.8491 8.1813 0.4831 

S8 fuel consumed 2.8942 3.5047 6.3989 -0.6106 

S9 pollutant emissions 2.6931 3.1832 5.8763 -0.4901 

S10 freight-vehicle related accidents 3.6682 3.8815 7.5497 -0.2134 

S11 traffic congestion 4.1887 4.1513 8.3400 0.0373 

S12 road pricing 3.5061 3.1769 6.6830 0.3292 

S13 load factor controls 3.5504 3.3055 6.8559 0.2449 

S14 access time windows 3.5710 3.0747 6.6457 0.4964 

S15 access according to weight and volume 3.4662 3.0389 6.5051 0.4273 

S16 noise regulations 2.6035 2.6356 5.2391 -0.0321 

S17 on-time deliveries 4.0408 4.3342 8.3750 -0.2934 

S18 logistics cost 4.2681 4.3683 8.6364 -0.1003 

S19 the rate of goods defect 3.3695 3.8388 7.2083 -0.4692 

S20 customer satisfaction 3.9112 4.3522 8.2634 -0.4401 

S21 the reliability of transportation 4.0157 4.3274 8.3431 -0.3118 
 
 
 

During the rush hour, like the morning business hours and 
another peak in the afternoon, the government could limit 
access of freight cars to ensure people going to work on 
time. From this perspective, it may be easier to implement 
according to human’s work time. Hence, S14 is not a key 
factor. ―Information and communications infrastructure‖ 
(S7) has the second highest 

ii CR  . Its degree of influential 

impact is 4.3322, which arranges second place in all 
cause factors. Moreover, as seen in Table 5, S7’s degree 
of importance is 8.1813, which is not the highest but 
higher than others. As seen from the result of DEMATEL 
method, S7 is a critical factor of city logistics system. 
From a practical point, information and communications 
technology not only improves the effectiveness and  
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efficiency of city logistics, but also reduces negative 
externalities. ―Information and communications 
infrastructure‖ affects most aspects of city logistics, such 
as monitoring the condition of transportation, vehicle 
routing and scheduling, goods distribution, and so on. In a 
word, S7 is so important to city logistics that it is regarded 
as a key factor.  

The net effect value ii CR   of ―transport route 

networks‖ (S1) is in the third place among all the cause 
factors. Meanwhile, its degree of importance and 
influential impact are the highest, and its degree of 
influenced impact is not high enough, which means S1 
brings great influence to the whole system but gets little 
effect from others. According to the aforementioned, it is 
obvious that ―transport route networks‖ is a key factor.  

Though the value ii CR   of ―access according to 

weight and volume‖ (S15) is positive (the fourth place), 
the degree of importance, influential impact and 
influenced impact are low. That is to say improvement of 
S15 does not have enough impact on the performance of 
the whole system. Therefore, ―access according to weight 
and volume‖ is not a key factor. As the same reason, 
―road pricing‖ (S12) and ―load factor controls‖ (S13) can 
not be considered as key factors. 

The score ii CR   of ―hub for air freight‖ (S5) is 0.3465. 

Its degree of importance, influential impact and influenced 
impact are 7.5874, 3.9670 and 3.6205 respectively. 
Although these values are not the highest, it is higher than 
others among all cause factors. It is difficult to judge 
whether S5 is a key factor just from the result of 
DEMATEL method. In fact, ―hub for air freight‖ plays a 
stimulative role in city logistics system. Usage of air freight 

hub could alleviate the pressure of highway and railway 
transport, shorten the transport time, and then improve 
service level. From that view, amelioration of ―hub for air 
freight‖ can promote the performance of other factors and 
the whole system, so S5 could be identified as a key 
factor.  

Like ―hub for air freight‖, with respect to ―logistics 

centers‖ (S4), the scores of ii CR   is 0.2137, and the 

degree of importance, influential impact and influenced 
impact are not high enough. However, its practical 
significance can not be ignored. ―Logistics centers‖ are 
one of the most crucial infrastructures in city logistics 
system. Its performance has great influence on the 
system goal, especially service level. In a certain extent, 
its performance also affects city environmental condition. 
If people do not take full advantage of logistics centers’ 
function, it may lead to delayed goods distribution, waste 
of energy and cost increase and so on. According to the 
aforementioned analysis, S4 should be treated as a key 
factor.  

As the externalities of city logistics, ―traffic congestion‖ 
(S11) is also an important index to evaluate the 

development of city logistics. The value 
ii CR   of S11  

 
 
 
 

is 0.0373, but its degree of importance, influential impact 
and influenced impact are high enough, which are 8.3400, 
4.1887 and 4.1513 respectively. Moreover, if the problem 
of traffic congestion could be solved, the performance of 
city logistics can be improved greatly. Simultaneously, 
traffic congestion is an urgent problem to be settled in 
order to implement the strategy for sustainable 
development of city logistics. For this reason, S11 can be 
identified as a key factor.  

The last cause factor is ―use of train or underground 

system‖ (S2). Its scores of ii CR  , ii CR  , iR and iC  

are 0.0091, 7.7253, 3.8672 and 3.8581 respectively. As 
seen from these scores, though S2 has a certain impact 
on the system, this impact is not very great. It does not 
have enough ability to ameliorate the system and can not 
be regarded as a key factor.  
 
 

Effect factors analysis  
 
The effect group has eleven factors from Figure 1, which 
are ―human resources‖ (S6), ―noise regulations‖ (S16), 
―use of ship terminals‖ (S3), ―logistics cost‖ (S18), 
―freight-vehicle related accidents‖ (S10), ―on-time 
deliveries‖ (S17), ―the reliability of transportation‖ (S21), 
―customer satisfaction‖ (S20), ―the rate of goods defect‖ 
(S19), ―pollutant emissions‖ (S9) and ―fuel consumed‖ 
(S8). These factors mainly reflect environmental effect 
and logistics service level. Generally speaking, effect 
factors get more impact from others. That is to say other 
factors’ change could improve their performance, which 
makes them impossible to be key factors. However, 
special circumstances still exist. In this article, one effect 
factor is identified as a key factor after detailed analysis as 
follows. 

The value ii CR   of ―human resources‖ (S6) is 

-0.0077 next to zero, which indicates its impact on the 
whole system less than the influence received. Its degree 
of importance, influential impact and influenced impact are 
not very high. From the aforementioned analysis result, 
adjustment of ―human resources‖ can not achieve the 
purpose of improving the performance of the whole 
system. Besides, logistics operation becomes 
increasingly automatical, which gradually reduces its 
dependence on human. Hence, S6 is not a key factor. 
Likewise, the scores of ―noise regulations‖ (S16), ―use of 
ship terminals‖ (S3) and ―freight-vehicle related accidents‖ 
(S10) have similar feature of ―human resources‖. In 
addition, these three factors could be realized through the 
change of other factors. Thus S16, S3 and S10 are not 
key factors for the same reason.  

As for ―logistics cost‖ (S18), its scores of ii CR   is 

-0.1003, which means S18 is a net effect factor and it 
receives more impact from others than it dispatches. From 

Table 5, S18’s value of iC  is 4.3683, which implies the 

highest influenced impact, but it has the second highest 



 
 
 
 

score of ii CR  and the third highest value of iR . 

Namely, although ―logistics cost‖ is an effect factor, it plays 
a prominent role in city logistics system, and it also has 
significant impact on other factors. Furthermore, logistics 
cost is a very important index to evaluate the performance 
of city logistics. City logistics can develop better only 
providing a higher logistics service level with lower cost. 
So S18 is considered as a key factor.  

Concerning ―on-time deliveries‖ (S17), ―the reliability of 
transportation‖ (S21) and ―customer satisfaction‖ (S20), 
they have some similar characteristics, Namely, their 

scores of ii CR  , iR  and iC  are very high, but the 

scores of ii CR   are below zero. Taking S17 as an 

example, the degree of importance and influenced impact 
of S17 are 8.3750 and 4.3342, which rank the third place 
among all factors, but the degree of influential impact is 
4.0408 not high enough. As the representatives of the 
service level, this means that though they exert a 
considerable impact on city logistics system, their 
improvement is easily achieved by the change of other 
factors. Therefore, these three factors can not be labeled 
as key factors.  

The remaining effect factors are ―the rate of goods 
defect‖ (S19), ―pollutant emissions‖ (S9) and ―fuel 
consumed‖ (S8), which are all net effect factors. And their 
degree of importance are not very high, especially the 
degree of S9 ranking the twentieth place. Their degrees of 
influential impact are lower than others. Furthermore, their 
influenced impact is higher than influential impact, which 
implies they are susceptible to others. Consequently, the 
modification of others can greatly improve their 
performance, and they do not play a critical role in the 
whole system. So S19, S9 and S8 can not be regarded as 
key factors.  
 
 

KEY FACTORS DISCUSSION  
 

In this paper, six key factors are identified, which are 
―information and communications infrastructure‖ (S7), 
―transport route networks‖ (S1), ―hub for air freight‖ (S5), 
―logistics centers‖ (S4), ―traffic congestion‖ (S11), 
―logistics cost‖ (S18). These six factors reflect three 
aspects of city logistics— infrastructure, environmental 
effects and service level. Obviously, four in six factors 
belong to logistics infrastructure, which are ―information 
and communications infrastructure‖ (S7), ―transport route 
networks‖ (S1), ―hub for air freight‖ (S5) and ―logistics 
centers‖ (S4). That is to say infrastructure plays a decisive 
role in city logistics system. Of course, developing city 
logistics can not ignore its negative impact and service 
level. Six key factors are stated detailedly as follows.  

―Information and communications infrastructure‖ (S7) is 
a foundation of information system, which influences all 
aspects of city logistics system. A good information 
foundation can not only improve the efficiency of city 
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logistics, but also alleviate externalities of city logistics. 
For example, applying global positioning system (GPS) 
navigation system to freight vehicles can improve 
transportation efficiency, and also save the time to find the 
right path, reduce pollutant emission and energy 
consumption. The application of this technology not only 
improves logistics service, but also reduces the negative 
impact of city logistics. Another typical example is 
application of intelligent transportation system (ITS). On 
the one hand, ITS could improve transportation safety and 
reduce energy consumption. On the other hand, ITS 
enhances the capacity of road networks, which reduces 
traffic congestion in a certain degree. As seen from these 
examples, information and communications infrastructure 
plays a critical role in development of city logistics. 
Therefore, it is necessary to improve information and 
communications infrastructure gradually to promote the 
development of city logistics.  

It is easy to imagine the importance of ―transport route 
networks‖ (S1). Whether road or rail transportation, a 
weak transport network may lead to an inefficient 
transport system. This not only affects the level of city 
logistics service, but increases the negative impact on 
environment, such as the weak transport network boosts 
energy consumption, emission of freight vehicles, and 
traffic congestion. As the main mode of transportation in 
city logistics system, highway transport largely depends 
on fluent road networks. Fluent transport route networks 
can well reflect the convenience and flexibility of highway 
transport. At the same time, good transport network can 
make full use of rail transportation’s function in city 
logistics system, and it can ease the pressure of highway 
transportation and traffic congestion. Thus a good 
transport route network is a key foundation of steady 
development of city logistics.  

The main influence of ―hub for air freight‖ (S5) is service 
level of city logistics and environmental effect. Air 
transport has many advantages. One is great reduction on 
transportation time and the rate of goods defect. Another 
advantage is that air transport does not suffer from the 
limitation of ground (for example, traffic congestion). 
Making full use of air freight hub can availably resolve the 
problem of trunk line transportation in city logistics, greatly 
improve the logistics operation efficiency, and relieve the 
pressure of highway and railway transport and traffic 
congestion. According to these, the amelioration of air 
freight hub can improve the performance of other factors 
and the whole city logistics system. 

The operation level of ―logistics centers‖ (S4) influences 
the performance and cost of city logistics. It also affects 
service level in another way. Transport distribution 
function of logistics center can improve the efficiency of 
transportation system, save transportation cost, and then 
improve operation level and service level of city logistics. 
The function of goods sorting, storing and packaging in 
logistics center has close relation with service level. So 
taking  full  advantage of logistics center can perfect city 
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logistics system and enhance the service level.  

―Traffic congestion‖ (S11) is a common problem of many 
cities. It is also a difficult issue to local government and 
residents. Although traffic congestion is the result of many 
factors’ interaction, it is a technical problem, and also an 
economic issue, but also a social problem. However, the 
relation of city logistics and traffic congestion is so close 
that they can not be discussed separately. It is the 
representation of city logistics’ externality, and its 
emergence has important influence on city logistics. 
Traffic congestion causes various harms to the whole 
system, such as waste of time, rise of operating cost, 
increase of traffic accidents, inconvenience of residents’ 
travel, environment pollution and so on. Due to great 
negative effect of traffic congestion on city logistics, it is 
essential to control the traffic condition to ensure efficient 
development of city logistics.  

―Logistics cost‖ (S18) implies not only the service level, 
but also logistics operation level. It is a critical index to 
estimate the performance of city logistics. If the logistics 
cost is high for the city, correspondingly logistics pricing is 
also high to maintain the appropriate profit space, which 
will seriously affect customer satisfaction and the 
cooperation of logistics business with other cities and 
worse still, finally influence the development level of city 
logistics. However, if the logistics cost is very low for the 
city, much lower than the industry average, its service 
quality is questioned, which is also not beneficial to 
develop city logistics. In order to develop city logistics 
steadily and efficiently, it needs to put the logistics cost in 
a reasonable range. 
 
 

CONCLUSIONS AND FUTURE STUDY  
 

This paper summarizes previous researches concerning 
influence factors of city logistics. On the basis of previous 
studies, the factors about service level are added 
according to the features of city logistics. Thus a complete 
index system related to city logistics influence factors is 
constructed from four aspects, namely logistics 
infrastructure, environmental effects, governance 
measures and logistics service level. With respect to this 
index system, the fuzzy DEMATEL method is applied to 
analyze all influence factors one by one so as to identify 
the key influence factors. According to the results of fuzzy 
DEMATEL method, six key factors are figured out, which 
are ―information and communications infrastructure‖ (S7), 
―transport route networks‖ (S1), ―hub for air freight‖ (S5), 
―logistics centers‖ (S4), ―traffic congestion‖ (S11), 
―logistics cost‖ (S18). With the gradual improvement of 
these factors in the city logistics operation, the 
development level of city logistics might be increased.  
This paper pioneers in studying how to identify the key 
influence factors of city logistics system, but the 
comprehensive and feasible measure related to key 
influence factors has not been proposed. So as for further 
research, it is worth discussing how to implement these 

 
 
 
 
key influence factors in city logistics planning.  
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