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Abstract

This thesis mainly conducts the research on the development model of inland ports
in China. It researches the current domestic and foreign contents on the construction
of inland ports through literature review. Among them, the concept and function of
inland port and its development model are explored and summarized through the way
of literature synthesis, which is also the premise of the whole thesis. On the basis of
literature survey, this thesis analyzes the construction model of inland ports in China.
Taking Xi'an Inland Port as a case, it conducts the model establishment through the
method of Fuzzy Analytic Hierarchy Process (FAHP).

Currently, there will be many constraints in the development of Xi'an Inland Port.
In combination with the current constraints on Xi'an Inland Port as well as the Fuzzy
Analytic Hierarchy Process (FAHP), this thesis holds that in the construction of Xi'an
Inland Port, it needs to develop toward the direction of an international transshipment
inland port in order to have a stronger momentum of development at present. Therefore,
it is concluded that Xi'an Inland Port needs to make better use of resources in its
construction and development. Moreover, it needs to take advantage of its
geographical advantages, strive for policy supports, perfect its construction of traffic
network, and position it as an international transshipment inland port, so as to maintain
the greatest development potential.

Key words: inland port; development model; Xi'an Inland Port; international
transshipment inland port
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Inland Port and provide analytical support for its development.

Figure 3 The Selected relationship of the Development Model

4.4.3. FAHP Analysis on the Development Mode of Xi'an Inland Port

In the application of Fuzzy Analytic Hierarchy Process (FAHP), questionnaires
were selected to research the selection of the development model. Among them, Table
5 and Table 10 were questionnaire contents. A total of 30 questionnaires were
distributed; 25 copies were effectively recovered, and the recovery rate of the
questionnaires was 83%. There were total 25 interviewees, who mainly came from ports,
shipping companies, logistics companies, and university teachers. Among those, port
works accounted for 40%; university teachers accounted for 20%; shipping companies
and logistics companies accounted for 16%; several working positions are related to the
development of the inland port. The enterprise management personnel and the teachers
accounted for more than 24%; the proportion of the technical personnel, the government
personnel, and the agent were very close; among 25 employees, there were 52%
employees, whose working ages were more than 52%. Our data can be more
comprehensive and accurate through diverse interviewees as well as the professional
perspective from multi-year experience.
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Combining with the questionnaire scoring table, we judged the importance of
each index. On the basis of it, a matrix was formed on this basis of it. The following
table was about the scoring table in the construction of Xi'an Inland Port. We judged
different indicators to affect the judgment of the following secondary indicators.
Subsequently, according the score table below, we determined scores, judged the matrix,
and calculated according to the obtained scores.

Table 5 Judgment Table on the Importance of First-level Indicators

Economic | Policy Infrastructur | Construction | Integrated

Conditions of
Traffic
Resources

Condition | Resources | e
s of the
Inland
City

0.5

Managemen

Conditions t Service

Economic
Conditions of
the Inland
City

Policy

0.5
Resources

Infrastructure 0.5

Conditions

Construction 0.5
Conditions of
Traffic

Resources

Integrated 0.5
Management

Service

Table 6 Judgment Table on the Importance of Secondary Indicators under the
Economic Situation of Inland Cities

Economic International Interactive Development Network
Conditions of | transshipme | Development | model of the | systematizatio
the Inland City ntinland | of Inland Ports | bonded port n

port and Seaports Area-Port
linkage
International 0.5

transshipment

inland port
Interactive 0.5
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Development of
Inland Ports and

Seaports

Development
model of the
bonded port
Area-Port
linkage

0.5

Network

systematization

0.5

Table 7 Judgment Table on the Importance of Secondary Indicators under the

Policy Resources

Policy

Resources

International
transshipme
nt inland

port

Interactive
Development
of Inland Ports
and Seaports

Development
model of the
bonded port
Area-Port
linkage

Network
systematizatio

n

International
transshipment

inland port

0.5

Interactive
Development of
Inland Ports and

Seaports

0.5

Development
model of the
bonded port
Area-Port
linkage

0.5

Network

systematization

0.5

Table 8 Judgment Table on the Importance of Secondary Indicators under the
Infrastructure Conditions

Infrastructure | International Interactive Development Network
Conditions transshipme | Development | model of the | systematizatio
nt inland of inland ports | bonded port n
port and seaports Area-Port
linkage
International 0.5
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transshipment
inland port

Interactive 0.5

Development of
inland ports and
seaports
Development
model of the
bonded port

Area-Port
linkage
Network 0.5

0.5

systematization
Table 9 Judgment Table on the Importance of Secondary Indicators under the

Construction Conditions of Traffic Resources
Development Network

model of the | systematizatio
bonded port n
Area-Port
linkage

Construction Internation Interactive

Conditions of al Development
Traffic Resources transshipm | of inland ports
ent inland and seaports

port

International 0.5
transshipment
inland port
Interactive
Development of
inland ports and
seaports
Development
model of the
bonded port Area-
Port linkage
Network 0.5
systematization

0.5

0.5

Table 10 Judgment Table on the Importance of Secondary Indicators under the

Integrated Management Service
Integrated International Interactive Development Network
management transshipme | Development | model of the | systematizatio
level nt inland of inland ports | bonded port n
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port and seaports Area-Port
linkage

International 0.5
transshipment

inland port

Interactive 0.5
Development of
inland ports and

seaports

Development 0.5
model of the
bonded port
Area-Port
linkage
Network 0.5

systematization

4.4.3.1 Establishment of Fuzzy Priority Relation Matrix and Calculation of
Weights

(1) An evaluation object index set was established. A first-level indicator set is

as follows: B:{Bl, Bz""Bn}5 the secondary indicator set is as follows:

C={C, Cp--C,}.

(2) The fuzzy priority relation matrix was established. Applying the scaling
principle of FAHP method (See Table 4 -3), we established the fuzzy priority relation

matrix R = ()

ij” mxn

according to the relative importance of each element in each layer

relative to a certain element in the upper layer. Details are as follows:

i L ot I

Ly I 0 Iy . . . .
R=| ¢ - . . |- Ris called the fuzzy priority relation matrix.

rnl I.n2 I.nn

Table 4-3: The Scaling Principle of FAHP

Usually, a. takes 0.5,0.6,0.7,0.8,0.9 or 0.1, 0.2, 0.3, 0.4, where 0.1~0.9 is the

i
standard value. We suppose the column element is C1, and the column element is C2.
The details are as follows:
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Table 4-3: Scale Principles of the FAHP Method

Scale Value Implication

0.5 C1 compared with C2, they have equal importance

C1 compared with C2, C1 is moderate importance

0.6

07 C1 compared with C2, C1 is obviously important
0.8 C1 compared with C2, C1 is strongly important
0.9 C1 compared with C2, C1 is extremely important

It indicates the importance degree that C1 is not as

0.1. 0.2, 0.3. 0.4 [important as C2 in the corresponding sense.

4.4.3.2 Hierarchical Single Ranking and Consistency Verification
We performed the hierarchical single ranking, and applied fuzzy priority
relation matrix to estimate the important order of each level of factors (i.e. weight). The

I 1

following formula was utilized: W, :—-—+—OZrik (Here, n is the exponent

number of matrix R). a =

n 2a na ‘5

(n-1)

4.4.3.3 Establishment of the Fuzzy Priority Relation Matrix

Standard Cl C2 C3 C4 C5
C1 0.5 0.6 0.7 0.6 0.4
C2 0.4 0.5 0.7 0.6 0.3
C3 0.3 0.3 0.5 0.4 0.2
C4 0.4 0.4 0.6 0.5 0.3
C5 0.6 0.6 0.5 0.7 0.6

(1) The fuzzy priority relation matrix was established as follows:
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[0.5 06 0.7 0.6 0.4]
04 05 0.7 06 03
R=[03 03 05 04 0.2
04 04 06 05 03
106 0.6 05 0.7 0.6]

The fuzzy consistent judgment matrix is calculated as follows:

[ 0.5 053 0.61 0.56 0.48]
047 0.5 0.58 0.53 0.45
P=[039 042 0.5 045 037
044 047 0.55 05 042
10.52 055 0.63 0.58 0.5

The weight set of the first-level index layer relative to the total goal was

calculated and obtained.

Standard Weight
C1 0.218
C2 0.203
C3 0.163
C4 0.188
C5 0.228

Similarly, the weight of the scenario layer was shown in the following table:

Table 11 C1 Fuzzy Priority Relation Matrix and Weight

C1 P1 P2 P3 P4 Consistency
Weight check

P1 0.5 0.8 0.3 0.5 0.2646 1=0.0085,

P2 0.2 0.5 0.5 0.4 0.2229 Pass the

P3 0.4 0.6 0.5 0.4 0.2479  consistency

P4 0.4 0.6 0.6 0.5 0.2646 check

Table 12 C2 Fuzzy Priority Relation Matrix and Weight

C2 P1 P2 P3 P4 Weight Consistency
check
P1 0.5 0.4 0.4 0.6 0.2458 1=0.0128,

P2 0.4 0.5 0.4 0.6 0.2458 Pass the

25



China's inland port development model

P3 0.6 0.6 0.5 0.7 0.2875  consistency
P4 0.4 0.4 0.3 0.5 0.2208 check

Table 13 C3 Fuzzy Priority Relation Matrix and Weight

C3 P1 P2 P3 P4 Weight Consistency
check

Pl 0.5 0.7 0.6 0.4 0.2104 1=0.0447,

P2 03 0.5 0.4 0.3 0.3771 Pass the

P3 0.4 0.6 0.5 0.3 0.1771 consistency

P4 0.6 0.7 0.7 0.5 0.2354  check

Table 14 C4 Fuzzy Priority Relation Matrix and Weight

C4 P1 P2 P3 P4 Weight Consistency
check

P1 0.5 0.4 0.6 0.6 0.2583 1=0.0135,

P2 0.6 0.5 0.6 0.7 0.2833 Pass the

P3 0.4 0.4 0.5 0.6 0.2417 consistency

P4 0.4 0.3 0.4 0.5 0.2167 check

Table 15 CS Fuzzy Priority Relation Matrix and Weight

C5 P1 P2 P3 P4 Weight Consistency
check

P1 0.5 0.7 0.6 0.6 0.2833 1=0.0135,

P2 0.3 0.5 0.4 0.4 0.2167 Pass the

P3 0.4 0.6 0.5 0.6 0.2583  consistency

P4 0.4 0.6 0.4 0.5 0.2417  check

According to the above contents, we could summarize the fuzzy complementary
judgment matrix into the following judgment matrix:

Table 16 Judgment Matrix

Cl C2 C3 C4 Cs
Pl 0.2646 0.2458 0.2104 0.2583 0.2833
P2 0.2229 0.2458 0.3771 0.2833 0.2167
P3 0.2479 0.2875 0.1771 0.2417 0.2583
P4 0.2646 0.2208 0.2354 0.2167 0.2417

The total score of each scheme layer was obtained by the weighted sum of the scores
from the scheme layer by applying the index weight. Then, we obtained the following
contents:

Cl C2 C3 C4 (O] Total
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0.218 0.203 0.163 0.188 0.228 Score
Pl 0.2646  0.2458  0.2104  0.2583  0.2833  0.255
P2 0.2229  0.2458  0.3771 0.2833  0.2167  0.2626
P3 0.2479  0.2875  0.1771 0.2417  0.2583  0.2456
P4 0.2646  0.2208  0.2354  0.2167  0.2417  0.2367

According to the above calculations, we sorted the hierarchical results. Details
are as follows:
w=(0.255,0.2626,0.2456,0.2367)

The scheme was selected for comparative analysis on the basic theory of the
FAHP analysis model, and the second of the above figures was the maximum, indicating
that it was the optimal selection model. Namely, for the construction and development
of Xi'an inland port, it is necessary to be selected to become the hub inland port in the
world. Only in this way can we enable it to develop more kinetic energy.

4.5 Suggestions for Promoting the development of Xi'an Inland Port

This thesis mainly researches on the current situation of the intersection
construction in Xi'an through the Fuzzy Analytic Hierarchy Process (FAHP), and
selects the optimal development scheme according to its current development mode.
Through the analysis, it is found that for the current development of Xi'an Inland Port,
the positive factor to promote its development is to transform it into an international
transshipment inland port. Xi'an is located in the hinterland, and its urban economic
conditions policy and environment have some defects. Therefore, it is necessary to
combine the geographical environment infrastructure conditions to improve its
comprehensive service level. Moreover, on the basis of it, we need to construct an
evaluation index system in line with its development. Through the analysis of Fuzzy
Analytic Hierarchy Process (FAHP), it can be concluded that the development model
of Xi'an Inland Port owns the greatest potential for the transshipment inland port in the
world at present.
4.5.1 Making Full Use of Strengths of Xi'an Transportation Hub

According to the above quantitative analysis, it can be made clear that the
development of Xi'an Inland Port should be in the direction of the international
transition hub inland port. Moreover, Xi'an also has great strengths, which we can
utilize to achieve development. Xi'an is not only the geometric center of China, but also
the core part of the economic belt between the east and the west of China. In addition,
it is the largest city in the Chinese section of the new Asia-Europe continent. Meanwhile,
Xi'an can accomplish the development of the hub with the help the developed
transportation system of Xi'an. Utilizing the Huoerguosi-Lianyungang Expressway,
Beijing-Kunming Expressway, Baotou-Maoming Expressway, we can conduct the
effective resource docking with Northeast, East China, Central China, South China, and
other places. Meanwhile, the railway container central station can be established so as
to provide the basis for the development of its logistics system.
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4.5.2. Improving Policy Supports

For the time being, Xi'an Inland Port should also strive for policy supports. As
early as 2009, the State Council provided policy supports for the land and funds of Xi'an
Inland Port according to the adjustment and revitalization of logistics technology. In
2013, Shaanxi also put forward the construction scheme of circulation mechanism.
Currently, we should strive for more national policy supports, in which we can obtain
special authority, such as offshore financial business; we can develop potentials of tax
relief and logistics system construction through policy as a guarantee. Meanwhile, we
can better provide space demand for the inland port construction in combination with
the land development policy,
4.5.3. Perfecting the Layout of the Inland Port of the International Transshipment
Inland Port ASAP

Xi'an Inland Port should perfect its layout of the transitional inland port in the
international hub as soon as possible according to its future development direction. In
combination with Belt and Road Initiative construction, we should make it become a
transportation hub in the current ‘Silk Road Economic Belt’; we should give full play
to the function of container transit, and upgrade the system comprehensively from many
aspects, including the management and operation of the transshipment inland port, the
establishment of the platform, the industrial agglomeration, etc.
4.5.4. Perfecting the Construction of the Information System

Xi'an Inland Port should establish the information system to serve foreign trade
logistics. Among them, we should focus on the development of modern service industry,
and increase import and export trade on the basis of it; we should enrich the function
of inland port constantly so as to make it maintain its core competitiveness in the
increasingly fierce market competition environment. Meanwhile, we should constantly
improve the operational efficiency of the inland port as well as its coordination ability
of internal institutions so as to better radiate the surrounding areas and achieve progress.
5. Conclusion and Extension
5.1 Main Conclusions

This thesis mainly analyzes the current development model of inland ports. In
combination with Fuzzy Analytic Hierarchy Process (FAHP), it is to conduct the model
establishment on relative evaluation index for the development level of inland ports.
On the basis of this, it is to provide scientific theoretical supports for the construction
and development of inland ports. Meanwhile, this thesis takes Xi'an Inland Port as an
example to analyze, in which the Fuzzy Analytic Hierarchy Process (FAHP) is applied
to conduct the modeling analysis on its development indexes. In addition, the
conclusions are drawn through the modeling calculation as follows:

1. There are many hindrance factors in the construction of Xi'an Inland Port. The
following aspects will influence the development of Xi'an Inland Port: the resources are
not utilized effectively; the logistics transportation channel of New Asia-Europe
Continental Bridge is not perfect; the radiation range is small.

2. For the construction of inland port in Xi'an Inland Port, the inland city's economic
conditions, policy resources, infrastructure conditions, traffic resources construction
conditions, and the comprehensive management service level are very important
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contents, which are also the most important contents to be considered in conducting
modeling establishment.

3. According to the geographical position of Xi'an Inland Port as well as the route map
of New Asia-Europe Bridge, it is found that the large inland ports along the route are
Xi'an Inland Port, Lanzhou Inland Port, and Zhengzhou Inland Port. However, the
formation of the international transshipment inland port needs to have many basic
premises, including the comprehensive bonded zone, large transportation hub, bonded
logistics center, strengths of certain professionals and so on. Lanzhou Inland Port
possesses only one of the four basic premises; Compared with Xi'an Inland Port,
Zhengzhou Inland Port cover the first three premises. However, its talent advantage is
still relatively weak; Xi'an Inland Port can meet the four basic premises, so Xi'an Inland
Port should develop in the direction of international transshipment hub inland port,
which is also a potential development direction. There are many positive factors in the
construction and development of Xi'an Inland Port. Through the expounding of this
thesis, we can explore the most relevant factors related to the development of Xi'an
Inland Port. On the basis of it, we can provide kinetic energy for the competition and
mutual resource supplement of Xi'an Inland Port.

5.2 Possible Research Directions

For Xi'an Inland Port, there are still some insufficiencies in this thesis. The
analysis model is too single. Meanwhile, the construction structure of Xi'an Inland Port
is more complex, among which there are many resources and influencing factors. In the
future research on the construction of Xi'an Inland Port, we can research and explore
other influencing factors, and open up a kind of inland port construction mode in line
with the actual needs of Xi'an Inland Port. On the basis of it, we can better practice the
sharing of resources with the aim to maintain the core competitiveness of Xi'an Inland
Port.
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Appendix-Questionnaire on the Weight of the Development Evaluation Index
System of Xi’an Inland Port
Dear expert,

Thank you for taking your valuable time to fill out this form!

The purpose of this research is to research the weight of each index from the
development evaluation index system of Xi'an Inland Port so as to evaluate the
development level of Xi'an Inland Port objectively and directly. Now, we want to
consult your opinion on the importance of each index. Please determine its relative
importance through the comparison of the pairwise indexes according to your own work
experience. After the pairwise comparison, please give the corresponding score in the
table (please express it in the way of "score"). The score is based on the 9-level scale
method. The values of 0.9, 0.8, 0.7, 0.6 and 0.5 are used to compare the row elements
to the column elements, which are "absolutely important”, "very important", "more
important”, "slightly more important", and “equally important" respectively; 0.4, 0.3,
0.2, and 0.1 indicates that the importance degrees of the row elements in the
corresponding sense is less than that of the column elements. Thank you very much for
your support and cooperation.

Table 1-1 Judgment Table on the Importance of First-level Indicators

Economic | Policy Infrastructur | Construction | Integrated
Condition | Resources | e Conditions of | Managemen
s of the Conditions | Traffic t Service
Inland Resources
City

Economic 0.5

Conditions of

the Inland

City

Policy X 0.5

Resources

Infrastructure | % X 0.5

Conditions

Construction | X X X 0.5

Conditions of

Traffic

Resources

Integrated x x x x 0.5

Management

Service

Index Notes:

The economic situation of the inland city includes GDP of the inland city, the total
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import & export trade, container throughput, cargo turnover, and freight volume.

The policy resources include Policy Objectives, Policy Height, Policy Effectiveness,
Policy Scope and Trade Environment

The infrastructure conditions include information center degree, warehouse area,
number of loading & unloading machinery and yard area

The construction conditions of traffic resources include airline coverage, density of
railway network in the inland city, density of water, network in the inland city and
density of highway network in the inland city

The integrated management service includes number of EDI system users, proportion
of EDI system networking, logistics cost of the inland port, construction of logistics
information platform, average import & export customs clearance efficiency and
average unloading efficiency

Table 2-1 Judgment Table on the Importance of Secondary Indicators
under the Economic Situation of Inland Cities

Economic International Interactive Development Network
Conditions of | transformation | Development | model of the | systematizatio
the Inland City hub of inland ports | bonded port n
and seaports Area-Port

linkage

International 0.5
transformation
hub

Interactive X 0.5

Development
of inland ports
and seaports

Development X X 0.5
model of the
bonded port
Area-Port
linkage
Network x x x 0.5

systematizatio

n

Table 2-2 Judgment Table on the Importance of Secondary Indicators
under the Policy Resources

Policy International Interactive Development Network

Resources transformation | Development | model of the | systematizatio
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hub

and seaports

of inland ports

bonded port
Area-Port
linkage

International
transformation
hub

0.5

Interactive
Development
of inland ports

and seaports

0.5

Development
model of the
bonded port
Area-Port
linkage

0.5

Network

systematizatio

n

0.5

Table 2-3 Judgment Table on the Importance of Secondary Indicators
under the Infrastructure Conditions

Infrastructure

Conditions

International
transformation
hub

Interactive
Development
of inland ports
and seaports

Development
model of the
bonded port
Area-Port
linkage

Network
systematizatio

n

International
transformatio
n hub

0.5

Interactive
Development
of inland
ports and

seaports

0.5

Development

model of the

bonded port
Area-Port

linkage

0.5
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Network
systematizati

on

0.5

Table 2-4 Judgment Table on the Impo
under the Construction Conditions of Traffic Resources

rtance of Secondary Indicators

Construction
Conditions of
Traffic
Resources

International

transformation
hub

Interactive
Development
of inland ports

and seaports

Development
model of the
bonded port
Area-Port
linkage

Network
systematizatio

n

International
transformatio
n hub

0.5

Interactive
Development
of inland
ports and

seaports

0.5

Development
model of the
bonded port
Area-Port
linkage

0.5

Network

systematizati

on

0.5

Table 2-5 Judgment Table on the Importance of Secondary Indicators
under the Integrated Management Service

Integrated International Interactive Development Network
management | transformation | Development | model of the | systematizatio
level hub of inland ports | bonded port n
and seaports Area-Port
linkage
International 0.5
transformatio
n hub
Interactive x 0.5
Development
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of inland
ports and

seaports

Development X X 0.5
model of the
bonded port

Area-Port
linkage

Network X X X 0.5
systematizati

on

Index Notes:

International transshipment inland port: This mode is the main mode in the current
development of inland ports, it will provide warehousing logistics bonded processing
and other supporting services for the consignor with the help of its own geographical
advantages and related resource conditions.

The interactive mode of inland ports and seaports: This model can achieve the
complementarity of the two parties, which can also better accomplish the
complementarity of the cooperation mechanism.

The development model of the bonded port Area-Port linkage: Through integrating
related resources in the bonded area and coastal ports, we can take the advantage of
relevant policy advantages to achieve Area-Port linkage.

The development mode of network systematization: It effectively integrates many
contents covered in this scope, including the harbor, airport, logistics center, and other
contents. It conducts advantage complementary on resources so as to achieve mutual
development.

This scoring form has come to an end.

Sorry to delay your valuable time. Thank you again for your support!
Wish you happy, successful, and healthy!
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