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Executive Summary

1. Research background

In recent years ,  the Chinese government has 
attached great importance to the development 
of multimodal transport as a strategy towards 
facilitating a shift from carbon intensive road 
transport to other less carbon intensive modes 
such as rail and waterways. The construction of 
multimodal freight transport hubs (MFTH) is 
also one of its key tasks to promote multimodal 
transport. A number of documents have been 
s u c c e s s i v e l y  p r o m u l g a t e d  b y  t h e  C h i n e s e 
government,  such as  the Medium and Long-
term Development Plan for the Logistics Industry 
(2014-2020), the Action Plan for the Construction 
of Logistics Corridors (2016-2020), the Notice 
on Further Encouraging Multimodal Transport, 
Three-year Action Plan for Promoting Transport 
Structure (2018-2020), the National Logistics 
Hub Layout and Construction Plan, and related 
policies. The Chinese government has deployed 
and  promoted  key  t a sks  wi th  regard  to  the 
planning, layout, construction, operation and 
management of MFTHs at different levels, and 
organised the establishment of three batches of 
MFTH demonstration projects, thus providing 
institutional basis and guarantee policies for MFTH 
development, with positive results.

However, China has paid attention to promoting 
the construction of MFTHs, but the consideration 
on how and when to evaluate their implementation 
and operation are yet developed. As a result, there 
is a lack of information relating to the monitoring 
of  operat ions,  and hub ef f ic iency and socia l 
benefits concerning MFTHs, as well as a shortage 
of knowledge on the relationship between market 
demand and the carrying capacity of hubs. MFTH 
management and service evaluations are st i l l 
lacking, and various sectors, regions and modes 
of transport differ in the basic requirements and 
services they need from MFTHs. Problems such 
as a lack of MFTH service functions, insufficient 
degrees of intensification, and poor operation and 
management strategies have adversely affected the 

provision of high quality and sustainable MFTH 
services. There is therefore an opportunity to 
establish a sound evaluation mechanism for MFTHs 
in China.

2. Evaluation Principles

In order to scientifically evaluate the effect  of 
intermodal transport freight hubs, the index system 
for this task is designed according to the principles 
of  sc ient i f ic  grounding,  comprehens iveness , 
independence, operability, hierarchy and dynamics. 

The first element of this design is the scientific 
principle. The index system can reasonably reflect 
the construction effect of intermodal transport 
freight hubs, reflect the combination of theories 
and practices, and adopt scientific methods to 
reflect the actual situation. 

The second is the principle of comprehensiveness. 
The indexes can systematically and comprehensively 
consider the hub infrastructure, service capacity, 
operation level, social benefits and safety, green and 
low-carbon and other factors. 

The third is the principle of independence, which 
selects indexes with relatively independent concepts 
to avoid overlapping concepts between indexes. 

The fourth is the principle of operability, which 
ful ly  considers  the feas ibi l i ty  of  index value 
measurement and data collection, uses objective 
indexes and current statistical indexes as much as 
possible when determining indexes, and avoids 
putt ing s igni f icant  workloads  on eva luat ion 
organisations and evaluation objects. 

The f i f th  i s  the  pr inc ip le  of  h ierarchy.  The 
construction of the index system should have 
hierarchy, and the high level is the generalisation 
and comprehensive embodiment of the low-level 
index system. 

The sixth is the dynamic principle. The index 



6

Establish and Implement an Evaluation System for Multimodal Freight Transport Hub Management in China

system shall be able to adapt to the development 
and changes of external factors such as social 
economy, and shall be adjusted regularly.

3. Evaluation objectives and mechanisms

The  po t en t i a l  e va lua t i on  ob j e c t s  cove r  a l l 
mul t imoda l  t ranspor t  hubs .  The  eva luat ion 
frequency is expected as once per year. .  The 
operators of freight hubs operators with two 
or more transportation modes can become the 
evaluation objects. This evaluation work uses 
scientific appraisal methods to evaluate the service 
level of the appraised object. It is organised by the 
Ministry of Transport of the People’s Republic of 
China (MOT) and entrusted scientific research 
institutions to carry out it once a year. 

Evaluation work mainly relies on three channels to 
obtain data. First, the evaluation agency needs to 
establish an intermodal transport hub evaluation 
system, and then the evaluation objects report 
relevant data on the evaluation system as required. 
Second, data is taken from the transportation 
statistics, such as the Statistical Analysis Report on 
Logistics Park Operation. Third, data is taken from 
the national logistics park survey reports and other 
authoritative industry analysis reports. 

To ensure the authenticity and accuracy of the 
reported data, it is first necessary to prepare a 
technical guide for data filling, and clarify the 
calculation and filling methods of each indicator 
data. Second, the evaluation objects are required to 
provide necessary supporting materials. Third, the 
assessment agency shall verify all or part of the data 
through field surveys, the use of remote sensing 
image analysis, expert consultations and other 
means, to test the authenticity of the data. In the 
instance that it is verified that the hub participating 
in the evaluation has committed false reporting 
and/or fraud, the hub will be disqualified from 
participating in the evaluation for two years.

4. Evaluation index systems

The management evaluation index system of 
intermodal transport freight hub evaluates the 
operation management level and service levels of 
hubs, and is divided into three levels of evaluation 
indexes. There are 5 first-class evaluation indexes, 
including infrastructure, service capacity, operation 
levels, social benefits and safety, and green and 
low-carbon status. Additionally, 11 second-level 
evaluation indexes are set,  including internal 
facility scales, external traffic support, loading and 
unloading capacity, service functions, operation 
efficiency, operation scale, operation quality, social 
benefits, safety management, conservation and 
environmental protection, and energy utilisation. 
There are then 22 third-level evaluation indexes, 
which are outlined in the management evaluation 
index system of intermodal freight hubs as shown 
in Figure 1.

5. Weight of indexes

The evaluation method adopts the expert scoring 
method to determine the index weight. Guided 
by the perspectives of The Notice on Further 
Encouraging the Development of Intermodal 
Transport issued by the MOT and other documents 
and combined with the actual  s i tuat ion and 
target orientation of intermodal transport freight 
hubs in China, each expert scientif ical ly and 
objectively compares the importance of each 
index and determines the weight of each index 
according to their practical experience. Experts in 
the fields of railway, highway, waterway, aviation, 
postal service, integrated transportation, and 
multimodal transportation divide the indexes into 
five grades from Grade 1 to Grade 5 according to 
the importance of each index. Then the Analytic 
Hierarchy Process (AHP)1 method is used to assign 
reasonable weights to the evaluation indexes.

The final weight of each index is shown in Table 1. 

1   The Analytic Hierarchy Process is a simple, flexible and practical method for the quantitative analysis of qualitative questions.
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■  Figure 1 Management Evaluation Index System of Intermodal Transport Freight Hubs

Evaluation
indexes

A4 Social benefits 
and safety

A5 Green and low 
carbon

A2 Service capability

A1 Infrastructure

B1 Internal facility 
scale

B2 External traffic 
support

B5 Operation 
efficiency

B4 Service function

B8 Social results

B9 Security 
management

B10 Conservation and 
environmental 

protection

B11 Energy utilization

B3 Handling capacity

B6 Operation scale

B7 Operation quality

C1 Logistics operation area

C2 Connection of intermodal 
transport facilities(highway, 

railway, water, air)

C4 Maximum annual capacity of 
multimodal containers (or cargo)

C6 Integrated information platform 
function

C5 Modern transportation 
organization function

C8 Multimodal container (or cargo) 
transit time

C9 Overall customs clearance time

C10 Radiation range

C11 Multimodal container (or 
cargo) throughput

C12 Total revenue of logistics 
business

C13 Number of settled companies

C14 Proportion of online logistics 
transaction

C15 Quality of settled enterprises

C16 Value of goods transported per 
unit area

C17 Number and level of accidents 
in production safety

C20 Energy saving equipment

C21 Electric lighting

C22 Carbon emission intensity

C18 Land saving

C19 Environmental protection

C3 Level of transport hub city

A3 Operation level

C7 Expanding service function
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■  Table 1 Modified multimodal transport hub evaluation index system after pilot application

First-level indicators Second-level indicators Third-level indicators

Serial 
No.

Index name
Index 
weight

Serial 
No.

Index name
Index 
weight

Serial 
No.

Index name
Index 
weight

A1 Infrastructure 0.2

B1
Scale of internal 
facilities

0.04 C1 Logistics operating area 0.04

B2
External transport 
support

0.16
C2

Connection of intermodal 
transport facilities (highway, 
railway, water and air)

0.10

C3 Level of transport hub city 0.06

A2
Service 
capacity

0.25

B3 Handling capacity 0.05 C4
Maximum annual capacity of 
multimodal containers (or cargo)

0.05

B4 Service function 0.12

C5
Modern transport organisation 
functions

0.04

C6
Integrated Information platform 
function

0.04

C7 Expanding service function 0.04

B5 Operation efficiency 0.08
C8

Multimodal container (or cargo) 
transit time

0.04

C9 Overall Customs Clearance time 0.04

A3
Operation 
level

0.15

B6 Scale of Operation 0.11

C10 Radiation range 0.05

C11
Multimodal container (cargo) 
throughput

0.02

C12
Total revenue from Logistics 
business

0.02

C13 Number of settled companies 0.02

B7 Operation quality 0.04
C14

Proportion of online logistics 
transactions

0.02

C15 Quality of settled enterprises 0.02

A4

Social
benefit
and
security

0.1

B8 Social benefit 0.05 C16
Value of goods transported per 
unit area

0.05

B9
Security 
Management

0.05 C17
Number and level of accidents in 
production safety

0.05

A5
Green and 
low carbon

0.3

B10
Conservation and 
environmental 
protection

0.10
C18 Land saving 0.05

C19 environmental protection 0.05

B11 Energy use 0.20

C20 Energy saving equipment 0.07

C21 Electric lighting 0.03

C22 Carbon emission intensity 0.10
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6. Countermeasures and suggestions 
for MFTH evaluations in China

(1) Continuously improve the evaluation index 
system

A scientific and reasonable evaluation index system 
is a reliable tool to measure the development 
o f  MFTHs,  which have  mul t ip le  funct ions , 
l ong  cha in s  o f  s y s t ems  and  p roce s s e s ,  and 
diverse elements. It is necessary to continuously 
adjust and improve the evaluation index system 
according to the progress of evaluation work and 
changes in external factors such as socio-economic 
development. It is also possible to develop a more 
detailed evaluation index system for different types 
of MFTHs in the future so that the evaluation can 
play a better role in guiding and serving MFTH 
development.  In the future,  a  more detai led 
evaluation index system can be studied for different 
types of MFTHs.

(2) Establish a pragmatic and efficient evaluation 
mechanism

MFTH evaluation is a systematic project, involving 
a large number of departments and enterprises, 
a  l a rge  amount  o f  da ta ,  and  complex  work 
procedures,  which requires the establishment 
of a pragmatic and eff icient evaluation work 
mechanism.  It  i s  therefore  recommended to 
establish and improve the data statistics system and 
guide MFTHs to pay attention to the statistics 
of relevant indicators such as carbon emission 
intensity. In addition, efforts should be made to 
improve the means of obtaining evaluation data. 
Information should be collected in various forms 
such as network surveys, telephone surveys, in-
depth interviews, field investigations, symposiums, 
E-mai l  quest ionnaires ,  and government  and 
association data collection activities, so as to ensure 
the timeliness and accuracy of the base of MFTH 
evaluations.

(3) Make full use of industry associations and 
scientific research institutions to carry out 
MFTH evaluations

As important bridges between governments and 
enterprises, industry associations and scientific 
research institutions are eligible to undertake 
MFTH evaluation work, which would not only use 
their great advantages in indicator research, survey 
organisation and result application, but also give 
full play to their main role in providing decision 
support for industry development and promoting 
the vigorous development of MFTHs.

(4) Focus on the publicity and application of 
the evaluation results

Evaluat ion resul t s  can be  used as  a  bas i s  to 
measure the service capabilities of a single hub or 
the development of the entire transport industry. 
In  addi t ion,  the  resul t s  can a l so  become an 
important tool for identifying problems, promoting 
competition among hubs, and promoting the high-
quality development of the transport industry. It 
is recommended to release the Annual Report on 
the MFTH Development Quality based on the 
evaluation result, which can summarise the annual 
development of MFTHs, provide excellent cases for 
the industry to learn from, look forward to future 
development directions and trends, and increase 
the amount of attention that the entire industry 
receives. Furthermore, competent authorities and 
MFTH operators are also advised to summarise, 
replicate and promote their typical experiences 
in terms of infrastructure construction, service 
capacity enhancement, operation improvement, 
social benefits, safety guarantees, and green and 
low-carbon development, so as to provide useful, 
repl icable  and ef fect ive  re ferences  for  other 
MFTHs.



1Study Concept and 
Work Plan
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Research background1.1

In recent years, the Chinese government has attached great 
importance to the development of multimodal transport 
systems, taking the construction of multimodal freight 
transport hubs (MFTH) as one of its key tasks. A number 
of relevant plans and documents have been successively 
promulgated by the Chinese government, including 
amongst others the Medium and Long-term Development 
Plan for the Logistics Industry (2014-2020)[1], the Action 
Plan for the Construction of Logistics Corridors (2016-
2020)[2], the Notice on Further Encouraging Multimodal 
Transport[3], the Three-year Action Plan for Promoting 
Transport Structure (2018-2020)[4], and the National 
Logistics Hub Layout and Construction Plan[5]. The 
Chinese government has deployed and promoted key tasks 
regarding the planning, layout, construction, operation 
and management of MFTH at different levels, and has also 
organised the establishment of three batches of MFTH 
demonstration projects, thus providing an institutional 
basis and guaranteed policies for MFTH development, 
with positive results.

However, China pays more attention to promoting the 
construction of MFTH than to the monitoring of their 
subsequent management. As a result, there is a lack of 
knowledge relating to MFTH operation, efficiency and 
their social benefits, as well as a shortage of data on the 
relationship between market demand and hub carrying 
capacity. MFTH management and service evaluation are 
also still lacking. Various sectors, regions and modes of 
transport differ in their basic requirements and needed 
services relating to MFTHs, and problems such as a 
lack of MFTH service functions, insufficient degrees of 
intensification, and poor operation and management 
contexts, have adversely affected the provision of high 
quality and sustainable MFTH service across diverse 
settings. Therefore, it is necessary to establish a sound 
evaluation mechanism for MFTH services.

Content of the study and 
research methodology1.2

1.2.1 Research definition and scope

MFTH are important nodes on integrated transportation 
networks. As the main focus of this study, MFTHs refer 
to areas where multiple modes of transportation are 
centrally laid out, usually in the form of project packages 
or collections. There can be one or more operating 
entit ies  that real ise the convenient conversion and 
efficient organisation of goods between different modes 
of transportation through facility connections, business 
synergies and information sharing systems.

The spatial scope of this study focuses on China’s MFTH, 
but the report also includes an examination of the 
construction, operation and management experience of 
MFTHs from the United States, Europe and other regions.

1.2.2 Content of the study

In order to further promote the development of MFTHs, 
improve their service quality, establish a service evaluation 
mechanism for MFTHs, and provide strong support for 
the scientific evaluation, systematic analysis, optimisation 
and improvement of MFTHs, this study had the following 
goals:

Rev iew and as se s s  the  ex i s t ing  MFTH eva luat ion 
methodologies, which specifically includes evaluation 
indexes, weights, index calculation methods, and data 
sources of domestic and international MFTH evaluation 
methodologies.

Analyse the current situation of MFTH development in 
China, including: a) the development status of China’s 
MFTHs as a whole, including in key regions such as the 
Yangtze River Economic Belt, Beijing-Tianjin-Hebei 
and Pearl River Delta; b) relevant policies, strategies, 
roadmaps and measures issued by China’s national and 
local governments, with a view to promote and standardise 
the development of MFTHs; c) analysis of existing types 
of MFTHs in China; d) practices of MFTH operating 
entities, management difficulties, the need for policies and 
support measures stipulated by the government, as well as 
the extent and requirement for climate and environmental 
performance indicators.

On the basis of the aforementioned (1) and (2) studies, 
a  MFTH eva lua t i on  s y s t em su i t ab l e  f o r  Ch ina’s 
characteristics and strategic development requirements will 
be developed.
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Test and improve China’s MFTH evaluation system 
through pilot applications by applying the evaluation 
methodology to at least three typical  MFTHs, and 
subsequently validate and improve evaluation methodology 
and implementation guidelines based on the results of 
this evaluation process and pilot applications. Following 
this step, summarise the advantages and problems in the 
evaluation process of a typical MFTH. 

Re c o m m e n d  p o l i c i e s  a n d  m e a s u r e s  f o r  r e l e v a n t 
stakeholders, taking into account the issues identified 
in study step (4). These recommendations include: a) 
proposing policy and measure recommendations for 
Chinese national and local governments to improve the 
oversight of MFTHs by the Ministry of Transport (MOT) 
and other key stakeholders; b) putting forward application 
and operation suggestions for MFTH operators to achieve 
more efficient and climate-friendly operations; c) exploring 
the potential for the promotion and implementation of 
MFTH evaluation systems in China.

1.2.3 Technical scheme and study structure

According to the terms of reference (TOR) for this study, 
this research will carry out in-depth work on the following 
two aspects:

Development of a MFTH management evaluation system 
that suits the characteristics and strategic requirements 
for MFTH development in China. The evaluation system 
will include evaluation methodology and implementation 
guidelines,  covering at least two or three modes of 
intermodal transport, (such as roads, waterways and 
railroads), with particular attention to the impact of 
MFTHs on the environment and greenhouse gases. 
Furthermore, the system incorporates potential indicators 
concerning air pollution and greenhouse gas emission 
reduction into its methodology, thus encouraging green 
and sustainable development in line with environmental 
and climate protection objectives.

Testing and improvement of the evaluation methodology 
of MFTHs in China through pilot applications. The 
evaluation methodology will be applied to at least three 
typical MFTHs, covering the main intermodal modes in 
China (such as sea-rail, road-rail, and road-water transport, 

etc.). From the common problems and shortcomings 
identified during the evaluation process and the results 
of the pilot application, this study then improves and 
validates the evaluation methodology and implementation 
guide l ines ,  rev i se s  and deve lops  a  comprehens ive 
evaluation system for the management, service quality, 
and environmental and climate performance of MFTHs in 
China. 

The study structure is outlined in Figure 1-1.

1.2.4 Research Methodology

Based on the six tasks in this study’s TOR and the specific 
outcomes of each task, the research team will use the 
methods of literature reviews, quantitative analysis, field 
research, expert consultations, and case studies to complete 
each research goal.

(1) Literature review 

The study will collect and summarise relevant information 
available in the transport sector, which will then be deeply 
analysed and assessed to determine the basic situation and 
existing problems concerning MFTHs in China, including 
data pertaining to their evaluation. The study will also 
examine advanced MFTH experiences at home and abroad 
as research references.

(2) Quantitative analysis

In the process of analysing MFTH development, the 
Analytic Hierarchy Process (AHP)2 method is used to 
assign reasonable weights to the evaluation indexes of 
MFTH service levels. Moreover, the evaluation criterion is 
scientifically determined according to the statistical data 
of relevant indexes in China and relevant standards and 
norms, such as The Basic Requirements for Classification 
and Planning of Logistics Parks (GBT 21334-2017).

(3) Field investigation

This study selects railway logistics bases, logistics parks, 
ports, airport hubs and other MFTHs of different regions, 
scales, and forms for field research to understand and 
summarise the core situation of MFTHs in terms of their 

2   The Analytic Hierarchy Process is a simple, flexible and practical method for the quantitative analysis of qualitative questions.
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■  Figure 1-1 The Study Structure

operational efficiency, management benefits and service 
levels. Questionnaires are designed and organised to be 
filled out according to identified concerns. 

(4) Expert Consultation

Experts in the fields of railway, highway, waterway, 
aviation, postal service, integrated transportation and 
multimodal transportation will be invited to share their 
opinions and suggestions for key indicators relating to 
MFTH service assessments, as well as ways to generally 
promote the development of MFTHs. 

(5) Case studies

By selecting typical MFTHs to be used as case studies 
relating to service evaluation analysis, the feasibility and 
validity of the evaluation index system and methods can 
be verified. Overall evaluation systems will therefore be 
improved on the basis of case study findings. A work and 
time schedule relating to each task and related deliverables 
of the study is outlined in Section 1.3.
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Work schedule and time schedule1.3

■  Table 1-1 Work schedule and time schedule

Task Submission time Deliverables

Task 1: Develop a study concept and work plan End of January/2021
MS Word document, outlining the work plan and concept 
(at least 5 pages)

Task 2: Review existing international evaluation 
systems, studies, relevant information and data 
sources

Early March/2021 Research work (MS Word document, at least 8 pages)

Task 3: Review and analyse the current MFTH 
devolvement status in China

Early March/2021
Research work (MS Word document, at least 10 pages), 3 
overview tables

Kick-off - Review workshop
M i d  t o  l a t e  M a r c h 
/2021

MS Power Point Presentation and workshop (at least 20 
participants)

Capacity Building Events (1 or 2) - International 
experience & Local practice survey

Flexible  arrangement 
/2021

Gathered international experience for evaluation method 
development and implementation and MFTH operators’ 
current practice, difficulties and further demands in China

Task 4: Develop the evaluation methodology for 
assessing MFTH management in China

End of June/2021 Research works (MS Word document, at least 20 pages)

Task 5: Apply the developed evaluation methodol-
ogy on 3-6 selected MFTH for evaluation pilots

End of September /2021
Research work (MS Word document, at least 20 pages) 
and a MS excel table of selection factors for MFTH

Capacity Building Event - Dissemination of the 
methodology

Flexible  arrangement 
/2021

MS Power Point Presentation and workshop (at least 50 
participants)

Interims report End of October /2021 Interims report, (MS Word Document, at least 55 pages)

Interims workshop End of October /2021
MS Power Point presentation, Workshop (at least 20 
participants)

Task 6: Develop policy and operation suggestions 
for the MOT, MFTH operators and other key 
stakeholders.

End of 2021
Report (MS Word document, at least 12 pages), summary 
report (at least 3 pages)

Final Report End of January /2022
Final report (MS Word Document, at least 70 pages), 
Executive summary

Final workshop End of January /2022
MS Power Point Presentation, Workshop (at least 20 rele-
vant participants)



2
Study on Domestic and 

International MFTH Management 
Evaluation Systems
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Multimodal transport is a leading international form 
of  t ransport  organisat ion.  As  a  key component  of 
multimodal transport, multimodal transport freight 
hubs (MFTHs) are highly valued and widely discussed 
in the field of transportation. Governments, enterprises, 
research institutions, scholars and experts have carried 
out different forms of evaluation studies on MFTHs, 
producing relatively rich research deliverables. Some 
mature hub evaluation systems have been applied to 
management practices in the transport sector,  thus 
providing strong support to promote the efficient and 
intensive development of MFTHs. This study focuses 
on MFTH evaluation systems that are widely used and 
highly recognised in different countries, with an in-depth 
comparative analysis of their strengths and weaknesses, so 
as to provide a useful reference for the establishment and 
implementation of China’s overall MFTH management 
evaluation system.

Domestic and international 
MFTH evaluation 2.1

2.1.1 China’s freight Hub (Logistics Park) 
evaluation index system  

China has attached great importance to the construction 
of freight hubs (logistics parks)3, which serve as an 
important means to promote modern integrated transport 
systems. The Chinese MOT has provided f inancial 
support to freight hubs that have outstanding public 
service attributes and can provide freight service functions 
such as multimodal transport, intermediate conversion, 

and regional distribution services. The MOT entrusted a 
third-party research institution to study and establish a 
freight hub construction evaluation system for assessment 
work, in order to strengthen follow-up monitoring and 
performance evaluations of policy support targets, analyse 
the status quo and identify problems and development 
directions concerning the construction implementation of 
freight hubs.

The evaluation index system takes the freight hub 
projects subsidised by the MOT as the assessment targets 
and establishes an index system in accordance with the 
principles of scientific foundations, comprehensiveness, 
independence, operability, hierarchy and dynamism. 
Specifically, the index system uses three primary evaluation 
indicators, namely the scale of development, construction 
quality and operation quality (see Figure 2-1). The system 
then uses 9 secondary evaluation indicators, including 
scales relating to quantities, networks, investments, 
facilities, construction timelines, traffic connections, 
service quality, economic efficiency and social efficiency. 

Related evaluation work has been carried out every five 
years, organised by the MOT and conducted by relevant 
research institutions, mainly by the way of correspondence 
research, supplemented by field research (see Figure 2-2).

Relevant data concerning subsidised freight hubs has been 
obtained through provincial departments of transport (see 
Table 2-1 ). Since 2010, the MOT has organised third-
party assessment agencies to apply the assessment index 
system to more than several hundred freight hubs for 
a comprehensive assessment, providing strong support 
for their MOT in terms of hub policy research and 
development.

3   Note: Logistics Parks can be referred to as freight hubs, and these terms can be used interchangeably in this report.
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■  Figure 2-1 China’s Freight Hub Construction Evaluation Index System
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■  Figure 2-2 China’s Freight Hub Construction Evaluation Mechanism

China Freight Hub 
(Logistics Park) 

Construction 
Evaluation Mechanism

The Chinese Ministry of Transport (MOT) sends an official letter to 
the transport competent authorities of various provinces 
(autonomous regions and municipalities) and Xinjiang Production 
and Construction Corps, in order to collect relevant information 
concerning the progress of the freight hubs (logistics parks) 
construction.

The transport competent authorities of various provinces 
(autonomous regions and municipalities) and Xinjiang Production 
and Construction Corps organize the subsidized freight hubs 
(logistics parks), to report the basic situation and key indicators.

MOT commissions a third-party research institution to collect and 
summarize the information submitted by various regions and carry 
out research and analysis in conjunction with the actual work.

The third-party research institution complies the freight hub 
(logistics park) construction evaluation report, and then report to 
MOT.
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■  Table 2-1 China’s Freight Hub Construction Evaluation Index System4 

P r i m a r y 
evaluat ion 
indicators

Se c o n d a r y 
eva luat ion 
indicators

Indicator description Specific use Data source

Development 
scale

Quantity 
Scale

The number of subsidised freight hub 
projects as a percentage of the total 
number of freight hubs nationwide

Reflect the transport industry’s support for the 
logistics infrastructure backbone network

The provincial 
transport authorities 
in charge of the 
organisation of the 
survey to report 
relevant data and 
information.

Network 
scale

The ratio of the number of cities 
covered by subsidised freight hubs 
to  the  number  of  munic ipa l i t i e s 
nationwide

Reflect the breadth of coverage of the freight 
hub system

Investment 
scale

The completion of investment within 
the project site

Reflect the intensity of the use of funds and 
the scale and strength of fixed asset investment.

Facility scale
Pr o j e c t  s t o r a g e  a r e a  a n d  t o t a l 
construction area

Reflect the scale and strength of construction 
of storage facilities in the transport sector

Construction 
quality

Construction 
timeline

The number of projects completed 
and put into operation as a proportion 
of the total number of projects

Reflect the actual construction timeframe of 
the project

Traffic 
connection

With multimodal transport functions 
and development conditions

This indicator reflects the level of multimodal 
transport development

O p e r a t i o n 
quality

Service 
quality

The business functions and cluster 
development of the hub

Reflect the degree of diversification of service 
functions provided by freight hubs and the 
level of development of logistics intensification

Economic 
efficiency

Pr o j e c t - d r i v e n  i n v e s t m e n t  a n d 
logistics cost savings

Reflect the leveraging effect and strength of 
national financial investment on social capital, 
and the ability of transportation to promote 
logistics cost reduction and efficiency

Social 
efficiency

Driving industry development and 
reducing freight vehicle idling rates

Reflect the ability of freight hubs to attract 
industrial clusters, support poverty alleviation, 
and improve organisational efficiency

4   Note: The evaluation index system is aimed at the evaluation of the overall situation of the logistics park supported by the policy support of the Ministry of 
Transport of China.
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2.1.2 Evaluation system of German logistics 
parks 

Germany has the leading multimodal transport system 
in Europe. Compared with other developed countries, 
Germany is not an ‘early bird’ in the construction of 
logist ics  parks.  In the 1990s,  Germany started the 
planning of logistics parks to support and serve its 
economic development after the reunification of the 
two Germanys. With the accelerated construction of 
logistics parks all over the country, Germany gradually 
began to attach great importance to the evaluation of 
logistics parks, with particular attention to the multimodal 
transport function of these locations. Since 2004, the 
Deutsche GVZ Gesellschaft (DGG) has been evaluating 
logistics parks and publishing the results to the public, 
and its influence has been expanding (see  Figure 2-3). By 
2010, the evaluation objects of the DGG had expanded 

to the whole of Europe, and the number of logistics parks 
included in their evaluation had increased to nearly 200. 
The top 20 logistics parks in Europe selected by the 
DGG have been benchmarked by other park operators. 
The DGG has established a scientific evaluation index 
system with 40 indicators in 16 categories, including 
key indicators such as multimodal hub capacity, load 
capacity, load factor, service, and traffic mode conversion. 
Every five years, the DGG distributes questionnaires to 
participating organisations to obtain relevant data and 
adopts a benchmarking method to score the participating 
logistics parks (see Table 2-2). In 2015, the DGG used 
this evaluation system to rank dry ports5 in 32 European 
countries and announced the top ranked dry ports, which 
provided a benchmark for the development of logistics 
parks in Germany and even Europe, and promoted the 
further development of logistics parks across Europe to 
form a healthy competition.

5   Note: As the scope of evaluation has been extended to other European countries, it is difficult for the German definition of logistics park to include some 
different forms of logistics nodes used in other countries. In order to evaluate the development level of logistics parks in various countries, the DGG began 
to use the concept of “dry port” in 2015. Dry port is a multimodal transport hub that connects inland with seaports directly by rail or road, which serves 
the transit of goods between seaports and inland destinations, and also provides cargo storage and facility integration, maintenance of road or rail freight 
carriers and customs clearance services. Some inland ports are part of logistics parks and they are therefore automatically included in the DGG evaluations.
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■  Figure 2-3 German Evaluation Index System of Logistics Parks
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■  Table 2-2 German Evaluation Index System of Logistics Parks

Primary evaluation indicators Secondary evaluation indicators Indicator description Data source

Basic conditions

Total floor space It refers to the total area occupied by the hub.

Obtain corporate data 
through questionnaires.

Degree of total area development This indicator is determined by using the ratio of developed area to total area.

Degree of marketability This indicator is determined by using the ratio of marketed area to developed area.

Extensibility This indicator is used to measure the expandable area of the hub.

Storage volume This indicator is used to measure the capacity of the hub’s storage facilities.

Situation of settled enterprises

Number of companies currently in residence
The number of companies currently in residence and number of enterprises planned 
to move in are important indicators for the development of European dry ports. In 
addition, DGG’s indicators also include the current number of staff and the number 
of planning staff to estimate the number of staff per hectare of market-oriented 
areas. These figures are very helpful for assessing the resulting tax revenue and the 
multiplier effect of each dry port area.

Number of enterprises planned to move in

Number of current staff

Number of planning staff

Number of employees per hectare

Development Stage

The time interval between planning & construction, 
and the first batch of enterprises entering

It describes the length of the process from planning until the tenants can use the 
facility “speed of development”).

Fully developed/market-oriented
It describes the share of the logistics park area which is already sold or rented to 
tenants/users (e.g., logistics companies).

Features

Decentralised/Centralised

This indicator is used to distinguish the layout characteristics of logistics park. 
Decentralised (multi-location logistics park, e.g., warehousing complex in one 
location and intermodal terminal in a separate location) /centralised (all logistics 
park facilities are located in one place).

Greenfield / Brownfield
This indicator is used to distinguish the land characteristics of logistics park. 
Greenfield (new location on land which was not used before for industrial purposes) 
/brownfield (redevelopment of an abandoned industrial area into a logistics park)

Development mode Public, private or PPP (public private partnership).

Services Service Level
It refers to the types of service facilities provided or planned, including gas stations, 
truck repair stations, social facilities (such as sanitation facilities) or catering (such as 
restaurants or canteens).
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Primary evaluation indicators Secondary evaluation indicators Indicator description Data source

Construction/Property

Market share of property supply in the region
To find out which share in logistics capacity the logistics park has in comparison to 
the total land use for logistics in the region where the logistics park is located.

Obtain corporate data 
through questionnaires.

Existing vacancy rate of logistics real estate
It refers to indicator “fully developed/marketed”, i.e., in addition to the information, 
which part of the logistics park total area is already covered by warehouses etc., to 
know the level of utilisation by the tenants.

Development Assessment Self-assessment of future development
Logistics Park managers are asked to give an outlook to the future development of 
their logistics park (e.g., for the coming evaluation period of 5 years).

Organisational Structure Organisational structure (owner/sponsor)
To find out who is involved in logistics park development and operation (share of 
public and private sector).

Managerial tasks

Mission Scope

It means that the development company supports the planning process of the area, 
supports the implementation process of the operational phase, acquires new tenants, 
conducts location marketing (participation in trade fairs, etc.), organises resource 
integration (e.g. joint use of energy, telecommunications, materials, etc.), provides 
continuing education and training (e.g. through seminars), logistics and consulting 
activities, research project cooperation, development and leasing of logistics facilities.

Task intensity
It means that the person in charge evaluates the relevance of the development 
company’s management activities through their own evaluation methods, thereby 
evaluating the task intensity of the development company.

Mode of transport Connection to different modes of transport It refers to the number of externally connected transportation modes.

TEN-T
Positioning in the trans-European transport 
network

Indicator for the location at one of the main routes of European trade flows.

Multimodal Transport Hub

Hub Capacity It refers to the scale of the loading unit available to the hub.

Hub load capacity (loading unit) It refers to the number of loading units completed by the hub.

Hub load factor (percentage) It refers to the ratio of the number of completed loading units to the hub capacity.

Hub Services
Logistics Park (intermodal terminals) can also act as a hub for inbound and 
outbound freight flows (consolidation, redistribution) rather than as destination for 
local freight consignments only.
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Primary evaluation indicators Secondary evaluation indicators Indicator description Data source

Green Logistics

Number of environmental measures actually 
applied

Green logistics and climate protection become increasingly important, therefore we 
ask for measures in these fields.

Obtain corporate data 
through questionnaires.

Assessment of the degree of implementation of 
environmental protection measures applied in 
practice

To measure the state of development of these measures (e.g., planned, pilot phase or 
fully operational).

Security Management
Number of established security measures

It refers to whether the hub has a physical security system (e.g., fencing) for the 
entire dry port area, a security system in the form of entrance and exit gates, 
deployment of security officers, development of contingency plans, etc.

Presence of security risks Security assessment and scoring of possible risks.

SWOT

Advantages Advantages of the hub.

Disadvantages Disadvantages of the hub.

Opportunities Opportunities for the hub.

Threats Threats to the hub.

Freight Village impact/contribution/
importance assessment

Traffic mode conversion Modal shift from road traffic to rail or inland waterway.

City Logistics
Consolidation of urban freight flows in order to reduce road freight in city 
centres (e.g., micro hubs with cargo bikes, electric delivery vehicles, collaborative 
consolidation of consignments of various freight operators).

Green Logistics
Measure to reduce greenhouse gas emission in logistics (e.g., reduction of energy 
consumption in warehouses, use of alternative fuels for vehicles etc.).

The  ro l e  o f  f r e i gh t  v i l l a g e s  f o r  r e g i ona l 
development

Reference to indicator “market share of property supply within the region”: The 
higher the capacity of the freight village, the higher is their influence on regional 
development e.g., on logistics real estates/properties and regional freight flows.
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2.1.3 MFTH evaluation in the U.S. 

No evaluation system related to MFTHs in the U.S. was 
found in this study, but the U.S. has taken a number of 
initiatives to promote MFTH development. The U.S. 
government has elevated intermodal transport systems 
to the level of national strategies. The U.S. adopted 
the Intermodal Surface Transportation Efficiency Act 
(ISTEA) in 1991, thus making the establishment of 
an eff ic ient and environmental ly-fr iendly national 
intermodal transportation system into a national strategy. 
ISTEA required the establishment of a multimodal 
advisory committee within the federal  Department 
of Transportation, consisting of the Federal Highway 
Administration, Aviation Administration, Maritime 
Administration, Railroad Administration and related 
departments, and authorised the establishment of an Office 
of Multimodal Transportation within the Department of 
Transportation to develop and implement the multimodal 
transportation policy, which provides strong support 
for the development of MFTHs in the United States. 
The U.S. Department of Transportation (USDOT) has 
placed intermodal transportation at the forefront of its 
efforts to promote transport development. The focus of 
freight planning in the USDOT’s successive five-year 
plans has been to address the three major bottlenecks 
in the intermodal transportation system (infrastructure, 
institutional systems, and financing), to implement 
policies to build intermodal transportation centres, and 
to continuously improve the intermodal hub station 
collection and distribution system. The USDOT organised 
a comprehensive assessment of the country’s ports, 
airports, highways and railroad hubs and yards, and finally 
identified 616 multimodal logistics nodes nationwide. In 
order to ensure the distribution and transportation services 

of these nodes, the government has built 1,222 miles of 
dedicated highway lines for them. For some of these nodes 
with high freight volumes, multiple consolidation routes 
were ensured; for other sites, a seamless connection to the 
national highway network was developed.

2.1.4 Japan’s Logistics Management Evaluation 
Index System

In order to give full play to the comprehensive benefits 
of logistics parks with high population density and 
scarce land resources, Japan attaches importance to the 
evaluation of logistics operating enterprises related to 
MFTHs. The analysis of the evaluation system of logistics 
enterprises related to MFTHs in Japan provides a reference 
for the building of operational efficiency indicators of 
logistics enterprises in the MFTH evaluation system in 
China. Since 2005, the Japan Logistics Society has been 
focusing on the study of management-related logistics 
evaluation indicators, and has established a committee 
composed of learned and experienced people and business 
practitioners to conduct a comprehensive study of freight 
companies, so as to grasp and evaluate their performance, 
understand their position in the industry, provide them 
with decision support, analyse the reasons behind decision 
making processes, and improve their overall management. 
The index system selected 17 indicators from six areas 
such as “cost”, “service level”, “inventory”, “returns”, 
“environmental safety”, “logistics conditions”, with key 
indicators including logistics costs, cargo loss rates, and 
CO2 emissions from transport being considered. These 
indicators are obtained through enterprise surveys and 
scored by the committee on a comprehensive basis, aiming 
at determining the level of their logistics operations (see 
Figure 2-4 and Table 2-3).
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■  Figure 2-4 Japanese Corporate Management Evaluation Index System
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■  Table 2-3 Japanese Corporate Management Evaluation Index System

Primary evaluation 

indicators

Secondary evaluation 

indicators
Indicator description Data source

Cost Logistics cost ratio The logistics cost is divided by the sales to get the ratio.

Organise a 

comprehensive 

survey of 

enterprises to 

obtain data.

Service Level

Sales per delivery The sales amount is divided by the number of pieces delivered.

Out-of-stock rate The number of out-of-stocks as a percentage of the number of orders.

Mis-shipment rate The ratio of the number of incorrectly shipped pieces to the number of orders.

Delay rate Proportion of the number of violations of the designated time pieces

Goods loss rate Rate of damaged goods

Inventory

Inventory days (merchandise, 

product inventory)
Days from inventory to sale.

Inventory discrepancy rate Error between booked and actual inventory at period-end (month-end) count

Inventory obsolescence loss
Refers to the loss or expense incurred with the obsolescence of used products, 

expired goods, and seasonal goods that are not sold.

Stranded inventory rate
Inventory that exceeds a certain level of inventory days is defined as stranded 

inventory, and the ratio to sales is found.

Return Return rate Return amount is divided by sales amount.

Environment 

and Safety

Transport CO2 emission rate CO2 emissions from transportation is divided by sales.

Security Enterprise’s considerations for security.

Logistics conditions

Delivery volume to the 

company address
Sales are divided by the number of deliveries to the company address.

Delivery time Delivery time is the time from order closing to delivery (agreed delivery period).

Number of SKUs Save minimum available units for inventory control.

Minimum delivery batches Minimum number of delivery batches.
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Analysis of the advantages and disadvantages 
of MFTH evaluation index systems at home and 
abroad

2.2

2.2.1 Analysis of strengths and weaknesses

Domestic and international MFTH evaluation index 
systems have been adopted in different times, situations, 
and backgrounds. Therefore, each evaluation index system 
has its own advantages and disadvantages, which are 
mainly reflected in the following aspects:

Firstly, regarding evaluation targets, all MFTH evaluation 
index systems clearly define their evaluation targets, 
but the scope and depth of these targets differ. China’s 
freight hub construction evaluation index system focuses 
on freight hubs that enjoy subsidised policies, whereas 
the DGG’s system evaluates logistics parks that provide 
combined systems of two or more modes of transport, 
specifically setting indicators for multimodal transport.  
The U.S. hub assessment covers the nation’s ports, airports, 
highways, rail hubs and yards, and related locations, with 
a broader scope, and the Japanese logistics management 
evaluation index system focuses on the evaluation of 
logistics companies rather than specific facilities.

Secondly, regarding evaluation content, evaluations 
genera l l y  cover  in f ra s t ruc ture ,  s e r v i ce  funct ions , 
operational efficiency, external benefits, and related topics. 
China’s freight hub construction evaluation index system 
focuses on measuring the effectiveness of subsidy policies, 
with extensive evaluations being made on the scale, scope, 
and effectiveness of the use of the subsidy funds. German 
logistics park evaluation index systems take into account 
the past, present and future of logistics park operations, 
and se t s  up eva luat ion contents  in  terms of  the i r 
development stages, SWOT analysis, and related topics. 
The Japanese logistics operation evaluation index system 
does not specifically evaluate infrastructure, but reflects 
on the operational effectiveness of facilities through 
business operation efficiency indicators. In general, China 
places emphasis on construction-related indicators, while 
Japan and Germany place emphasis on operation-related 
indicators.

Thirdly, regarding evaluation methodologies, the cross-
sectional comparison method, comprehensive scoring 
method, and statistical analysis method are relatively 
mainstream evaluation methodologies. China’s freight hub 
construction assessment index system adopts statistical 

analysis processes. The advantage of this method is that 
it portrays the general trend of hub development, but 
as a result, evaluation results are too macro and lack the 
exploration of the specific conditions of hub operation. 
German logistics park evaluation index systems and 
the Japanese Corporate Management Evaluation Index 
System use a comprehensive scoring method, using 
expert scoring and weighted sum approaches to calculate 
the comprehensive score of the hub. This method has 
the advantage of being able to measure the level of 
development of the hub comprehensively and objectively. 
These results are then easy to compare between hubs, 
which is conducive to promoting the industry to learn and 
catch up where needed. 

Fourthly, regarding data sources, data mainly comes from 
transport statistical yearbooks, written correspondence 
surveys, door-to-door questionnaire surveys, departmental 
or enterprise direct reports, and related publications. All 
data on China’s freight hub construction assessment index 
systems are provided by hub operators and submitted 
directly to the provincial transport authorities for summary 
analysis by the MOT. The data of German logistics 
park evaluation index systems and the Japanese logistics 
operation evaluation indexes are obtained by questionnaire 
surveys.

Fifthly, regarding working mechanisms, hub evaluation is 
a systematic project, covering a wide area, with multiple 
tasks and involving many subjects .  General ly,  i t  i s 
organised by competent authorities and commissioned by 
industry associations or third-party research institutions 
on a regular basis. Given their varying depth and breadth, 
the evaluations usually take more than a year. Due to the 
long time-span of the construction of hubs, the effect of 
subsidy policies can be slow to appear. Since these policies 
are included as a target of hub evaluations in China, 
China’s freight hub construction assessment index system 
is assessed every 5 years.  Most of the evaluation targets of 
German logistics parks are related to completed facilities, 
so their evaluation can be carried out every year. The 
advantage of the German system is that evaluation findings 
can strengthen the guidance of logistics park development 
and lead lagging parks to adjust their development 
strategies in time to cope with market changes. The 
evaluation of logistics operations in Japan is not carried 
out regularly, therefore they have a weak impact on the 
actual operation of enterprises, but findings can indirectly 
provide guidance on the construction and operation of 
logistics parks. See Table 2-4 for a further comparison of 
systems between China, Germany, and Japan.
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■  Table 2-4 Comparison of Advantages and Disadvantages of Evaluation Index System

Evaluation Target Evaluation Content Evaluation Methodology Data source Work mechanism

C h i n a ’ s 
f r e i g h t  h u b 
c o n s t r u c t i o n 
assessment index 
system

Freight hub projects subsidised by 
MOT

Development scale, construction quality 
and operation quality, with a focus of 
indicators related to construction

The statistical analysis method is adopted 
to conduct a comprehensive summary 
analysis  of  the projects  that received 
grants.

1. Competent authorities of the 
transport sector col lect  data by 
letter, and then provincial transport 
departments and subsidised freight 
hubs report the data to MOT; 2. 
Transpor t  indus t r y ;  3 .  China’s 
logistics development statistical 
yearbook, etc.

MOT organises research 
institutions to carry out 
the work, every five years.

German logistics 
park evaluation 
system

Logistics Park with the following 
conditions: 1. It is a commercial 
gather ing place  for  t ranspor t , 
logistics enterprises and industrial 
t rade  enterpr i se s ;  2 .  It  i s  the 
interface point of different modes 
of transport with the ability to 
provide joint transport of 2 and 
more modes of transport; 3. It 
should have the ability to provide 
commercial and non-commercial 
services for the resident enterprises 
and should have a special logistics 
park management agency.

T h e  s y s t e m  i s  d i v i d e d  i n t o  b a s i c 
conditions, the situation of resident 
c o m p a n i e s ,  d e v e l o p m e n t  s t a g e , 
charac te r i s t i c s ,  s e r v ice s ,  bu i ld ing/
real estate, development assessment, 
organisational structure, managerial 
tasks,  transport modes,  multimodal 
transport hubs, green logistics, safety 
management, SWOT, freight vil lage 
i m p a c t / c o n t r i b u t i o n / i m p o r t a n c e 
assessment, etc.  In-depth consideration 
is given to the intermodal capacity of the 
hub. Great importance has been attached 
to operation-related indicators.

A comprehensive scoring method was 
adopted.  First ly,  the weights  of  each 
indicator were developed and divided into 
six levels from 1 (low importance) to 6 
(very important). In order to analyse the 
development level positioning of each 
dry port, the assessment value of each 
indicator was divided into four levels from 
0 to 3. The assessment value multiplied by 
the weight is used as the assessment score 
of each indicator. The weights and scores 
of each indicator were multiplied and 
summed to obtain the total assessment 
score of each dry port, which was between 
0 (minimum) and 380 (maximum).

DGG collects data and information 
by distributing questionnaires.

DGG has been collecting 
information on logistics 
parks  and conduct ing 
evaluation studies every 
year since 2004, and the 
final results have been 
made public.

Japan’s logistics 
m a n a g e m e n t 
evaluation index 
system

T h e  m a i n  t a r g e t  i s  f r e i g h t 
companies.

It is divided into cost, service level, 
inventory, returns, environmental safety, 
and logistics conditions, focusing on 
the evaluation of business operations. 
Great importance has been attached to 
operation-related indicators.

According to  the  “upper” ,  “middle” , 
“lower” or “no answer” of baseline data 
produced by this survey, the required score 
for each company’s logistics indicator 
is recorded. Then, the points assigned 
to each indicator are summed up as a 
“composite indicator”.

The Japan Logistics Society has 
obta ined data  and informat ion 
through a questionnaire survey of 
nearly 100 companies.

Since 2005,  the Japan 
Logistics Society has been 
conducting research on 
f r e i gh t  compan i e s  by 
establishing a committee 
composed of learned and 
experienced people and 
business practitioners.
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2.2.2 Existing Problems

A number of hub evaluation index systems have been 
formed in China and world-wide, and some initial 
applications of these processes have already been carried 
out. However, from the perspective of what is actually 
needed for the development of China’s multimodal 
transport hubs, these evaluation index systems have 
different degrees of deficiencies and are not sufficient 
to effectively work within the rapid growth of China’s 
multimodal transport hub system. It is therefore necessary 
to establish and implement a multimodal hub management 
evaluation system methodology that works in the context 
of the Chinese market, mainly regarding the following 
aspects.

Fi r s t l y,  the re  i s  s t i l l  much  room fo r  the  fu r the r 
improvement  o f  cur rent  MFTH eva lua t ion  index 
systems. At present, China is still in the primary stage of 
multimodal transport development, and lacks evaluation 
indicators relating to multimodal transport hub facility 
layout ,  information systems,  operat ion ef f ic iency, 
service quality, operators and stakeholders, and related 
components .  The eva luat ion depth of  mult imodal 
transport operations is particularly insufficient, and 
multimodal transport information evaluation indicators 
are seriously lacking. 

Secondly, multimodal transportation hub evaluation 
work mechanisms have not been established. Multimodal 
transport involves many departments, a wide geographic 
area, and a long chain of actions. At present, China’s 
transport sector has carried out evaluation work on 
the construction of freight hubs. However, for more 
professional multimodal transport hubs, a professional 
and normalised working mechanism has not yet been 
established that is in accordance with their technical and 
economic characteristics. The components of evaluation 
objec t s ,  eva luat ion  per iods ,  organi sa t iona l  uni t s , 
implementation bodies, and information sources are still 
unclear. 

Thirdly, the application of multimodal transportation hub 
evaluation results has not yet been carried out. There is no 
comprehensive and systemic multimodal transportation 
hub evaluation index, and no scientific and perfect 
evaluation mechanism has been established to support 
the development of China’s MFTHs in terms of hub 
policy evaluation, hub competitiveness ranking, suggested 
measures to improve hubs, and related activities. The 
scope for the application of the existing relevant evaluation 
index systems is very limited and needs further innovation 
and expansion.
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■  Table 2-4 Comparison of Advantages and Disadvantages of Evaluation Index System

Evaluation Target Evaluation Content Evaluation Methodology Data source Work mechanism

C h i n a ’ s  f r e i g h t 
hub  cons t ruc t ion 
a s s e s smen t  index 
system

Freight hub projects subsidised 
by MOT

Development scale ,  construct ion 
quality and operation quality, with 
a  focus  o f  ind i ca to r s  re l a t ed  to 
construction

The statistical analysis method is adopted 
to conduct a comprehensive summary 
analysis of the projects that received 
grants.

1 .  Competent  author i t i e s  o f  the 
t r an spo r t  s e c to r  co l l e c t  d a t a  by 
letter, and then provincial transport 
departments and subsidised freight 
hubs report  the data to MOT; 2. 
Transport industry; 3. China’s logistics 
development statistical yearbook, etc.

MOT organises research 
inst i tut ions  to  carr y 
out the work, every five 
years.

Ge rman  l og i s t i c s 
p a r k  e v a l u a t i o n 
system

L o g i s t i c s  P a r k  w i t h  t h e 
following conditions: 1. It is a 
commercial gathering place for 
transport, logistics enterprises 
and industrial trade enterprises; 
2. It is the interface point of 
di f ferent  modes  of  t ransport 
with the ability to provide joint 
transport of 2 and more modes 
of transport; 3. It should have 
the ability to provide commercial 
and non-commercial  services 
for the resident enterprises and 
should have a special logistics 
park management agency.

The system is  divided into basic 
conditions, the situation of resident 
compan i e s ,  d e ve l opmen t  s t a g e , 
characteristics, services, building/
real estate, development assessment, 
organisational structure, managerial 
tasks, transport modes, multimodal 
t r an spor t  hubs ,  g re en  log i s t i c s , 
safety management, SWOT, freight 
v i l l a g e  i m p a c t / c o n t r i b u t i o n /
importance assessment,  etc .   In-
depth consideration is given to the 
intermodal capacity of the hub. Great 
importance has been attached to 
operation-related indicators.

A comprehensive scoring method was 
adopted. Firstly, the weights of each 
indicator were developed and divided 
into six levels from 1 (low importance) 
to 6 (very important). In order to analyse 
the development level positioning of 
each dry port, the assessment value of 
each indicator was divided into four 
levels from 0 to 3. The assessment value 
multiplied by the weight is used as the 
assessment score of each indicator. The 
weights and scores of each indicator were 
multiplied and summed to obtain the 
total assessment score of each dry port, 
which was between 0 (minimum) and 
380 (maximum).

DGG collects data and information by 
distributing questionnaires.

D G G  h a s  b e e n 
collecting information 
on logistics parks and 
conducting evaluation 
studies every year since 
2004 ,  and  the  f ina l 
results have been made 
public.

J a p a n’s  l o g i s t i c s 
m a n a g e m e n t 
e v a l u a t i o n  i n d e x 
system

T h e  m a i n  t a r g e t  i s  f r e i g h t 
companies.

It is divided into cost, service level, 
inventory, returns, environmental 
s a f e ty,  and log i s t i c s  condi t ions , 
focusing on the evaluation of business 
operations. Great importance has 
been attached to operation-related 
indicators.

According to the “upper”, “middle”, 
“lower” or “no answer” of baseline data 
produced by this survey, the required 
s core  fo r  each  company’s  log i s t i c s 
indicator is recorded. Then, the points 
assigned to each indicator are summed 
up as a “composite indicator”.

The  Japan  Log i s t i c s  Soc i e t y  ha s 
o b t a i n e d  d a t a  a n d  i n f o r m a t i o n 
through a questionnaire survey of 
nearly 100 companies.

S i n c e  2 0 0 5 ,  t h e 
J a p a n  L o g i s t i c s 
S o c i e t y  h a s  b e e n 
conduct ing  re sea rch 
on freight companies 
b y  e s t a b l i s h i n g  a 
committee composed of 
learned and experienced 
peop le  and  bus ines s 
practitioners.
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2.2.2 Existing Problems

A number of hub evaluation index systems have been 
formed in China and world-wide, and some initial 
applications of these processes have already been carried 
out. However, from the perspective of what is actually 
needed for the development of China’s multimodal 
transport hubs, these evaluation index systems have 
different degrees of deficiencies and are not sufficient 
to effectively work within the rapid growth of China’s 
multimodal transport hub system. It is therefore necessary 
to establish and implement a multimodal hub management 
evaluation system methodology that works in the context 
of the Chinese market, mainly regarding the following 
aspects.

Fi r s t l y,  the re  i s  s t i l l  much  room fo r  the  fu r the r 
improvement  o f  cur rent  MFTH eva lua t ion  index 
systems. At present, China is still in the primary stage of 
multimodal transport development, and lacks evaluation 
indicators relating to multimodal transport hub facility 
layout ,  information systems,  operat ion ef f ic iency, 
service quality, operators and stakeholders, and related 
components .  The eva luat ion depth of  mult imodal 
transport operations is particularly insufficient, and 
multimodal transport information evaluation indicators 
are seriously lacking. 

Secondly, multimodal transportation hub evaluation 

work mechanisms have not been established. Multimodal 
transport involves many departments, a wide geographic 
area, and a long chain of actions. At present, China’s 
transport sector has carried out evaluation work on 
the construction of freight hubs. However, for more 
professional multimodal transport hubs, a professional 
and normalised working mechanism has not yet been 
established that is in accordance with their technical and 
economic characteristics. The components of evaluation 
objec t s ,  eva luat ion  per iods ,  organi sa t iona l  uni t s , 
implementation bodies, and information sources are still 
unclear. 

Thirdly, the application of multimodal transportation hub 
evaluation results has not yet been carried out. There is no 
comprehensive and systemic multimodal transportation 
hub evaluation index, and no scientific and perfect 
evaluation mechanism has been established to support 
the development of China’s MFTHs in terms of hub 
policy evaluation, hub competitiveness ranking, suggested 
measures to improve hubs, and related activities. The 
scope for the application of the existing relevant evaluation 
index systems is very limited and needs further innovation 
and expansion.



3Review and Analyse China’s 
MFTH Development 
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Mult imodal  t ranspor t  i s  impor tant  in  suppor t ing 
the res tructur ing of  t ransport  serv ices ,  improving 
comprehensive transport systems, and promoting the 
construction of a modern circulation system. Moreover, 
multimodal transport is of great significance in supporting 
the establishment of a new development pattern with 
domestic circulation as the main focus of action, and 
domestic and international double circulation then 
promoting each other. MFTHs are an indispensable 
part of the transport organisation chain, undertaking 
mu l t ip l e  func t ion s  such  a s  c a rgo  co l l e c t i on  and 
distribution, loading and unloading, warehousing, transit, 
deconsolidation, delivery, and information services, 
which determines the efficiency of multimodal transport 
operations. The establishment of a MFTH system with 
a reasonable layout, integrated connections, functional 
combinations, economic efficiency, safety, and greenness 
is an important foothold for improving multimodal 

transport development. In recent years, China’s central and 
local government departments have made the construction 
of MFTHs a key task, and successively issued a series 
of documents to promote the rapid development of 
multimodal transport. 

MFTH types 3.1

The types of MFTHs include: road-rail, rail-water, road-
water, and road-air hubs, amongst others. This study 
focuses on three types, namely road-rail hubs, rail-water 
hubs, and road-air hubs. The main stakeholders are shown 
in Figure 3-1.

■  Figure 3-1 MFTH Types and Main Stakeholders

MFTH opcrators

Relevant local government administrations

Cargo owners’enterprises

Main  stakeholders

Rail-water intermodal 
transport hub

Road-rail intermodal 
transport hub

Road-air intermodal 
transport hub

MFTH Types

port groups

shipping companie

Railway groups

Road freight logistics companies

Airlines
Airport groups

Main stakeholders
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MFTH development status 
nationwide 3.2

3.2.1 Policy documents

Over recent years, Chinese government departments 
have issued a series of documents to promote MFTH 
development, starting from January 2017, when the 
Chinese MOT, together with 17 other ministries, jointly 
issued the Notice on Further Encouraging Multimodal 
Transport Work[3].  The document clarified the strategic 
positioning of multimodal transport for the first time 
ever from the national level, and further refined the work 
of promoting multimodal transport in several aspects. 
In terms of improving the infrastructure network, the 
policy put forward the idea to rely on logistics corridors, 
accelerate the formation of the national multimodal 
transport network backbone for inbound and outbound 
traffic, and optimise the layout of multimodal transport 
hierarchies and classification nodes. The policy proposed 
to strengthen the coordinated development of MFTHs 
and related industries, and actively expand supporting 
service functions, such as market trading, warehousing 
and delivery, distribution and processing, and financial 
settlements. Moreover, the policy proposed to support 
the construction of multimodal freight hubs with public 
attributes, the building of collection and distribution 
systems of  these  hubs,  the upgrading of  t ransport 
equipment, and information sharing initiatives, amongst 
other actions.

In October 2018, the General Office of the State Council issued 
the Three-Year Action Plan to Promote the Restructuring of 
Transport Structures (2018-2020)[4], proposing to accelerate the 
construction of intermodal transportation hubs and equipment 
upgrades. The document promoted the construction of 
logistics parks with multimodal transport functions, the 
acceleration of the planning, construction and upgrading 
of railroad logistics bases, railroad container handling 
stations, port logistics hubs, air transhipment centres 
and express logistics parks, the strengthening of effective 
connections between different modes of transport, the 
further expansion of the freight service functions of 
high-speed railway stations, and the improvement of 
freight supporting facilities. Furthermore, it proposed to 
sequentially promote the construction of cargo airports, 
and expand and improve airport freight service functions.

In December 2018, the National Development and Reform 
Commission and the Ministry of Transport jointly released 
the National Logistics Hub Layout and Construction 
Plan[5], which set out the objectives and completion time 
frame for their MFTH projects. According to the Plan, 
by the end of 2020, the following tasks should have been 
fulfilled: 1. The initial establishment of a multimodal 
transport system, for the national logistics hubs to been 
put into operation; 2. To promote and apply standardised 
intermodal facilities and equipment; 3. Positive progress 
made in the construction of multimodal transport-related 
service specifications and operating rules. By the end of 
2025, the multimodal transport system will be basically 
built. Advanced standardised intermodal facilities and 
equipment will be applied on a large scale. The service 
specifications and operation rules related to multimodal 
transport will be basically formed, and the development of 
“one single system” logistics will be accelerated.

3.2.2 Development characteristics

(1)  Cont inuous improvement in  MFTH related 
infrastructure 

Firstly, the layout of MFTH nodes has basically taken 
shape. Three batches of national MFTH demonstration 
projects have been accelerated[6]-[7]-[8], with the steadily 
improved efficiency of multimodal transport transit 
systems. The MOT has supported the construction of 
multimodal logistics parks by way of vehicle purchase 
taxes, resulting in the increasing competitiveness of 
logistics parks. Over 40 national logistics hubs carrying 
multimodal transport functions have been basically 
completed[9]-[10], with increasingly improved functions 
of production services, transit and distribution, and 
international ports. Tianjin Port, Qingdao Port, Ningbo-
Zhoushan Port, Shenzhen Port, and other ports have sped 
up the construction of inland dry ports, thus accelerating 
the formation of two-way mutually beneficial land-sea 
transport channels. Secondly, a MFTH collection and 
distribution system has been initially established. 
The MOT, in conjunction with the National Railway 
Administration and China Railway Group, rendered 
support to over 100 port consolidation and transportation 
r a i l r o a d  p r o j e c t s ,  a s  w e l l  a s  c o n s o l i d a t i o n  a n d 
transportation road projects in the Yangtze River Economic 
Zone. The Development and Reform Commission, the 
Ministry of Natural Resources, the Railway Bureau and 
China National Railway Group Limited jointly issued the 
Guidance on Accelerating the Construction of Special 
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Railway Lines[11], so as to optimise the construction policy 
of railroads entering freight hubs and improve trans-modal 
organisation and connection. 

(2) Increasing improvement in MFTH services 

The service efficiency of MFTHs has been steadily 
improved. Qingdao Port launched the free service of 
“Jiaozhou-Huangdao Tranship Trains” to create efficient 
and fast sea-rail intermodal transport. China Railway 
Wuhan Group Co, Ltd. launched the “Daily Express” for 
the southwest direction of rail-water intermodal transport, 
compressing the time of goods in transit by 7 days on 
average[12]. China Railway Shanghai Bureau Group and 
Ningbo-Zhoushan Port jointly opened a double-decker 
container train, effectively improving the capacity by 
38%[13]. Additionally, multimodal transportation hubs 
are also becoming increasingly rich in-service types. 
Innovations are blooming for intermodal transport, such 
as rail-water, road-rail, road-water roll-on, river-sea, land-
air, and other related connections. The operation mode 
of cold chain trains and commodity trains in Dalian Port 
has basically been established, and specialised multimodal 
transport channels have been gradually opened. The 
Chengdu Bureau of China Railway Group, together with 
Sichuan Airlines and other enterprises, piloted the first air-
rail intermodal transport bill within the Bureau’s control 
and completed trial shipments. Zhengzhou and other 
cities have established trucking flight cooperation modes, 
thus continually upgrading land-air intermodal transport 
products.

3.2.3 Existing problems

Although the development of China’s MFTHs have 
made some progress, the system is still in its infancy as a 
whole. Compared with MFTH development in developed 
countries, there is still a big gap in their development in 
China, which is mainly manifested in four aspects.

Firstly, multimodal transport hubs rely on poorly 
connected infrastructure. Multimodal logistics hubs 
and backbone networks have not yet formed. In terms of 
railroads, highways, waterways, civil aviation and other 
infrastructure, the degree of planning and construction 
convergence is still not high. It is difficult to transform the 
connectivity of existing transport infrastructure. Some rail-

water intermodal transport hubs also need short-distance 
highway connections, and the cost of the transit of goods 
in multimodal transport accounts for a high proportion of 
overall logistics costs.

Secondly, there are still not many leading enterprises 
related to the operation of MFTHs. There is a serious 
lack of multimodal transport operators who have the 
ability to integrate various transportation resources and 
assume full transportation responsibilities. The role of 
leading enterprises has not been fully utilised, and the 
concentration of the multimodal transport market is still 
low.

Thirdly, the degree of information exchange and sharing 
concerning the operation of MFTHs is not high. There 
is not a standard system for the exchange of multimodal 
transport information, and any interconnection and 
sharing mechanisms between departments, methods, 
enterprises, and regions are not yet complete. As a result, 
there is a low level of information resource integration 
and comprehensive development and utilisation. The 
phenomenon of “information islands” is still widespread. 
Public information platforms concerning multimodal 
transport construction are delayed, and there is a problem 
of long-term discussions not resulting in decisions, and 
decisions being made with no operability. It is thus 
difficult to effectively support the rapid development of 
multimodal transport.

Fourthly, after the completion of MFTHs, government 
departments lack service evaluation systems for the 
hubs, which is not conducive to the healthy and 
sustainable development of multimodal transport. 
Government departments lack tracking in terms of hub 
operation efficiency, management efficiency, and service 
quality. Therefore, it is difficult to grasp the latest industry 
dynamics and market demands, and provide decision-
making support for future planning and construction. 
There is an urgent need to establish China’s MFTH 
service assessment mechanism by drawing on advanced 
experiences at home and abroad, and to conduct practical 
applications and subsequent empirical analysis in typical 
hubs to fill the research gap in this field in China and 
promote high-quality and sustainable MFTH development 
across the country.
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Development status of MFTH 
in key regions3.3

3.3.1 The Yangtze River Economic Belt

(1) Policy Documents

According to the National Logistics Hub Layout and 
Construction Plan[5], jointly released by the National 
Development and Reform Commission and the MOT, a 
policy concerning “relying on national logistics hubs to 
accelerate the development of multimodal transport” has 
been proposed. There are 44 national logistics hub-bearing 
cities in the Yangtze River Economic Belt (see Figure 3-2). 

■  Figure 3-2 National logistics hub-bearing cities 
in the Yangtze River Economic Belt

Source: TPRI

In August 2018, the MOT issued the Three-Year Action 
Plan to Deepen the Development of Multimodal Transport 
in the Yangtze River Economic Belt[14], proposing to 
build an organically connected and competitive rail-
water intermodal transport system, basically forming a 
river-to-sea direct transportation system for the Yangtze 
River trunk line, and the Yangtze River Delta region to 
Ningbo-Zhoushan Port and Shanghai Yangshan Port. The 
implementation of the policy has further improved the 
water transport infrastructure system by featuring direct 
access to trunk and branch lines, access to rivers and 
seas, and regional networks. The multimodal transport 
service system has preliminary established a reasonable 
layout, optimised structure, improved function, and 
interconnectivity in the Yangtze River Economic Belt.  

(2) Development characteristics

The Yangtze River Economic Belt is a relatively fast 
developing region for China’s rail-water (inland waterway) 
intermodal transport systems.

With the improvement of the Yangtze River’s main and 
tributary navigation channels, rail-water intermodal 
t ranspor t  ( in land r iver s )  a long  the  Yangtze  River 
has developed rapidly. At present, Nanjing, Wuhan, 
Chongqing, and other ports along the Yangtze River 
Economic Belt,  speed up the building of rail-water 
intermodal transport hub systems, strengthen cooperation 
between ports, railroads, and shipping enterprises, and 
accelerate the realisation of the construction of railroads 
into the ports. Furthermore, the above-mentioned ports 
are building an advantageous brand line of container 
rail-water intermodal transportation, encouraging the 
development of five-scheduled train transport options, 
giving financial  subsidies for rai l-water intermodal 
transport, and further increasing the proportion of rail-
water intermodal transport[15].

(3) Existing problems

At present, the operation and development of MFTHs in 
the Yangtze River Economic Belt still face some problems 
and obstacles. First, the cross-regional, cross-industry, 
multi-body coordination mechanism needs to be improved. 
The Yangtze River Economic Belt involves 11 provinces 
and cities along the Yangtze River, covering a wide range 
of space, and involving many departments. There is a lack 
of effective unified coordination mechanisms, resulting in 
duplication of constructions, failing to give full play to the 
transport efficiency. Second, problems need to be resolved, 
such as cross-regional and cross-departmental information 
duplication and the existence of islands of information. 
Most of the regions and departments along the Yangtze 
River Economic Zone have established their own internal 
information systems, resulting in the need for enterprises 
to repeatedly enter information. Furthermore, some of the 
information cannot be interconnected, which not only 
reduces the overall operational efficiency of multimodal 
freight hubs, but also increases the cost of multimodal 
logistics.
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3.3.2 Beijing-Tianjin-Hebei Region

(1) Policy documents

Eight cities in the Beijing-Tianjin-Hebei region were 
selected to participate in the National Logistics Hub 
Layout and Construction Plan[5] (see Figure 3-3).

At present, there are no documents issued at the state or 
provincial levels related to multimodal transport hubs 
in the Beijing-Tianjin-Hebei region. However, Hebei 
Province and the city of Tianjin have respectively issued 
documents concerning MFTHs in their regions.

In 2019, 13 departments including the Department 
of  Transpor t  of  Hebei  Province  jo int ly  i s sued the 
Implementa t ion  Opin ions  on  Fur ther  Promot ing 
the Development of Multimodal Transport in Hebei 
Province[16], putting forward to coordinate MFTH layout, 
support the introduction of special railway lines in 
large integrated logistics parks, and unblock the micro-
circulation system for transportation. Moreover, the policy 
proposes to speed up the construction of the branch line 
of the port-dredging railroad in the Jingtang port area of 
Tangshan Port, Caofeidian port area and Huanghua port 
comprehensive port area, actively promote the preliminary 
work of the upgrading and expansion project of the 
Hanhuang railroad, improve the supporting road facilities 
in and out of the station such as the railroad logistics 
base, smooth the connection between the hub station and 
the urban trunk road, and improve branch connection 
capacity. 

■  Figure 3-3 National logistics hub-bearing cities 
in the Beijing-Tianjin-Hebei region

Source: TPRI

In December 2018, Tianjin issued the Implementation 
Plan for Promoting the Adjustment of Transport Structure 
in Tianjin[17], proposing to promote the construction of 
intermodal hubs and upgrade equipment. The policy 
proposes to promote the construction of specialised parks 
and yards such as the Tianjin Port Container Logistics 
Centre and Xingang North Railway Container Centre 
Station to improve loading and unloading, warehousing, 
transportation, inspection, bonding, distribution, trade, 
and other service functions. Moreover, the policy promotes 
relevant research concerning the second line bundle of 
the New Port North Railway Container Centre Station 
and further railway construction relevant to the New 
Port North Railway. In addition, the policy proposes to 
improve customs supervision and other business functions 
of the Newport North Railway Container Terminal, give 
full play to the role of the port’s sea-rail hub, and create a 
multimodal transport supervision centre.

(2) Development characteristics

The Beijing-Tianjin-Hebei region is a relatively fast-
deve loping reg ion for  China’s  ra i l -water  (coas ta l ) 
intermodal transport. For example, as an important 
gateway to the Beijing-Tianjin-Hebei region, Tianjin 
Port has been rapidly developing rail-water (coastal) 
multimodal transport systems in recent years. Relying 
on the policy advantages of Tianjin in building the core 
area of international shipping in northern China and 
the Pilot Free Trade Zone, Tianjin Port has made every 
effort to build a two-way logistics network by sea and 
land. Five regional marketing centres and 25 inland 
“waterless ports” have been set up in Beijing, Hebei, 
Henan, Shanxi, Inner Mongolia, Ningxia, Xinjiang and 
other hinterlands, and more than 10 sea-rail intermodal 
transport channels have been opened[18]. In 2017, the 
Tianjin Port China-Mongolia-Russia Economic Corridor 
Container Multimodal Transport Demonstration Project 
led by Tianjin Port (Group) Co., Ltd. was selected into 
the second batch of multimodal transport demonstration 
projects by the MOT, as a representative and exemplary 
multimodal transport freight hub in the Beijing-Tianjin-
Hebei region.

(3) Existing Problems

Infrastructure construction is lagging. For example, 
the problems of Tianjin Port are mainly reflected in its 
backward operation mode and a lack of communication 
on the port’s operation and needs for infrastructure 



37

Establish and Implement an Evaluation System for Multimodal Freight Transport Hub Management in China

construct ion.  The backward mode of  operat ion i s 
mainly manifested in the old equipment of the railroad 
operation line, which fails to meet the demand of modern 
sea-rail transportation.  The lag of information and 
communication refers to untimely information exchange 
between the railroad department and the port, resulting in 
poor operational connectivity.

3.3.3 The Greater Bay Area

(1) Policy documents

Five cities in the Greater Bay Area were selected into the 
National Logistics Hub Layout and Construction Plan[5] 
(see Figure 3-4).

■  Figure 3-4 National logistics hub-bearing cities 
in the Greater Bay Area

Source: TPRI

At present, there are no documents issued at the state or 
provincial levels related to multimodal transport hubs in 
the Greater Bay Area. However, Guangdong Province has 
issued documents concerning MFTHs in its province. In 
2019, Guangdong Province issued the Implementation 
Plan for Promoting the Adjustment of Transportation 
Structure in Guangdong Province[19], proposing to develop 
multimodal transport and promote MFTH construction. 
The policy proposes to further implement multimodal 
demonstration projects and promote the construction of 
national demonstration projects such as the “ASEAN-

Guangdong-Europe” public-rail-sea-river multimodal 
transportation and “7+5” multimodal node network 
multimodal transportation in Guangdong, Hong Kong 
and Macao Bay Area. Furthermore, the policy puts 
forward the acceleration of the improvement of rail-water 
intermodal transport information exchanges, relying on the 
Guangzhou Port, Shenzhen Port, Zhuhai Port, Zhanjiang 
Port and other key ports to achieve the organisation of 
scheduling, operational plans and supervision services and 
other dynamic information exchanges in real time.

(2) Development characteristics

The Greater Bay Area is a relatively fast developing 
reg ion  o f  China’s  r a i l -wate r  ( coas ta l )  in te rmoda l 
transport systems. For example, Zhuhai Port is one of 
the five major ports in the “7+5” multimodal nodes 
identified in the national third batch of multimodal 
transportation demonstration projects, namely “Build a 
“7+5” multimodal node network in Guangdong-Hong 
Kong-Macao Greater Bay Area”. It is one of the five 
major ports in the project and is a representative and 
exemplary multimodal freight hub in the Greater Bay 
Area region. The multimodal logistics centre established 
by Zhuhai Port Group in cooperation with China Valley 
Shipping Group will provide unified and efficient sea-
rail intermodal transport services for Zhuhai, the Pearl 
River-West River hinterland, Hainan, Southwest China 
and Beibu Gulf. It will also provide storage and delivery 
services for bulk commodity customers facing the Pearl 
River-Xijiang Economic Zone and southwest provinces of 
China for bulk spot commodities such as energy, grain, 
sugar and non-ferrous metals.

(3) Existing problems

The development of  var ious transportat ion modes 
supported by the hubs needs to be further coordinated and 
integrated. The transportation infrastructure in the Greater 
Bay Area is relatively complete, and the logistics nodes 
have strong functions, but the development of various 
transportation modes is not coordinated. Highways, 
waterways, and railways form their own systems; the 
coordinated development of integrated transportation 
systems is insufficient, and there is a lack of effective 
connections among various transportation modes.
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■  Table 3-1 Relevant MFTH policies, strategies, policies, and measures at the national and local levels

Subjects Strategies Roadmap Policies Measures

National level
Relying on the national logistics hub to 
accelerate the development of multimodal 
transport[5].

By 2025,  the modern mult imodal  t ranspor t 
network with “mainline transport + regional 
distribution” as the main feature will be basically 
established, multimodal transport organisation will 
be widely used, and the efficiency of intermodal 
t r an spo r t  changeove r  w i l l  b e  s i gn i f i c an t l y 
improved[5].

Strengthen the connectivity and organisational 
synergy between multimodal transport trunk lines 
and feeder lines, innovate multimodal transport 
standard formation and application connection 
mechanism, promote multimodal transport “one 
single system”, etc.[3][5].

Coordinate the resolution of cross-industry, 
cross-sector, cross-sector planning, standards, 
policies and other matters, by way of the national 
inter-ministerial joint meeting mechanism of 
modern logistics work; require all regions to 
effectively strengthen organisational leadership, 
clarify the main body of responsibility, strengthen 
synergy and cooperation[3].

R e g i o n a l 
level

the Yangtze 
R i v e r 
E c o n o m i c 
Belt

Efforts to give full play to the comparative 
advantages  o f  wate r  t r anspor t  and  the 
efficiency of the combination of multimodal 
transport, vigorously enhance and improve 
the function of the Yangtze River Golden 
Waterway, for the development of the Yangtze 
River Economic Zone to provide a smoother, 
green and efficient transport security[14].

By 2020, it is proposed to build an organically 
connected and competitive rail-water intermodal 
transport system. The multimodal transport service 
system is preliminary established with a reasonable 
layout, optimised structure, improved function, 
and inte rconnect iv i ty  in  the  Yangtze  River 
Economic Belt[14].

Focu s  on  mak ing  up  the  sho r t coming s  o f 
intermodal transport infrastructure, strengthening 
the innovation of intermodal transport service 
model, and improving the level of multimodal 
transport equipment, etc.[14].

The provincial  transport  authorit ies  a long 
the river are responsible to develop relevant 
implementation programme and then submit 
IT to MOT. Multimodal transport development 
i s  included in the key work of  the annual 
assessment [14].

Local level

H e b e i 
Province

Bu i ld  Hebe i  Prov ince  in to  a  na t i ona l 
m u l t i m o d a l  t r a n s p o r t  d e m o n s t r a t i o n 
province[16].

Beginning in 2019, the goal is to build more 
than 35 multimodal transport routes from Hebei 
Province to the northeast, northwest, southeast 
coast, and Europe through 3 to 5 years of hard 
work[16].

Build an efficient and connected infrastructure 
network, innovate multimodal transport service 
mode l s ,  c rea te  a  f a i r  and  e f f i c i ent  marke t 
environment,  carry out the construction of 
mul t imoda l  t ranspor t  p i lo t  demonst ra t ion 
projects[16].

Provide certain financial support to multimodal 
transport demonstration projects that comply 
with relevant provincial-level special funding 
policies[16].

Tianjin
Promote the restructuring of transportation 
through the development of multimodal 
transportation[17].

—

Promote the construction of intermodal hubs 
and equipment upgrading, and promote the 
construction of specialised parks and yards such as 
the Tianjin Port Container Logistics Centre and 
the New Port North Railway Container Centre 
Station[17].

—

Guangdong 
Province

Promote the restructuring of transportation 
through the development of multimodal 
transport[19].

By 2020, the multimodal freight volume will 
increase by about 20% compared to 2017, and 
the rapid development of container rail-water 
intermodal transport in key ports  wil l  reach 
450,000 TEUs (Twenty-foot Equivalent Unit), an 
increase of more than 150% compared to 2017[19].

Strengthen the construct ion of  mult imodal 
t r a n s p o r t  i n f r a s t r u c t u r e ,  p r o m o t e  t h e 
s t a n d a rd i s a t i o n  o f  m u l t i m o d a l  t r a n s p o r t 
services and equipment, and further implement 
multimodal transport demonstration projects[19].

Implement financial tax and fee support policies 
and increase support for key projects such as 
the construction of dedicated railroad lines 
and the innovative development of multimodal 
transport[19].



4Formulate the Evaluation 
Method for MFTHs in China
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Evaluation principles4.1

In order to scientif ical ly evaluate the effect  of  the 
construction of intermodal transport freight hubs, the 
index system for this task is designed according to the 
principles of scientific grounding, comprehensiveness, 
independence, operability, hierarchy, and dynamics. The 
first element of this design is the scientific principle. 
The index system can reasonably reflect the construction 
effect of intermodal transport freight hubs, reflect the 
combination of theories and practices, and adopt scientific 
methods to reflect the actual situation. The second is 
the principle of comprehensiveness. The indexes can 
systematically and comprehensively consider the hub 
infrastructure, service capacity, operation level, social 
benefits and safety, green and low-carbon and other 
factors. The third is the principle of independence, which 
selects indexes with relatively independent concepts to 
avoid overlapping concepts between indexes. The fourth 
is the principle of operability, which fully considers the 
feasibility of index value measurement and data collection, 
uses objective indexes and current statistical indexes as 
much as possible when determining indexes, and avoids 
putting significant workloads on evaluation organisations 
and evaluation objects. The fifth is the principle of 
hierarchy. The construction of the index system should 
have hierarchy, and the high level is the generalisation and 
comprehensive embodiment of the low-level index system. 
The sixth is the dynamic principle. The index system 
shall be able to adapt to the development and changes 
of external factors such as social economy, and shall be 
adjusted regularly.

Evaluation objectives and 
mechanisms4.2

The potential evaluation objects of the evaluation system 
cover all multimodal transport hubs. Specific annual 
evaluat ion objects  are  conducted by the operat ion 
or  management  body of  the  intermodal  t ranspor t 
hub. Operators of all freight hub with two or more 
transportation modes can become the evaluation objects of 
the current year.

This evaluation work uses scientific appraisal methods 

to evaluate the service level of the appraised object. It 
is organised by China’s MOT and entrusted scientific 
research institutions carry out it once a year. This work will 
comprehensively summarise the situation of the evaluation 
object in terms of infrastructure, service capacity and level, 
operation level, social benefits and safety, green and low 
carbon status, and scientifically quantify the service and 
management level of intermodal transport freight hubs, 
and then put forward policy optimisation suggestions.

Evaluation work mainly relies on three channels to obtain 
data. First, the evaluation agency needs to establish 
an intermodal transport hub evaluation system, and 
then the evaluation objects report relevant data on the 
evaluation system as required. Second, data is taken from 
transportation statistics. Third, data is taken from national 
logistics park survey reports and other authoritative 
industry analysis reports. To ensure the authenticity 
and accuracy of the reported data, it is first necessary 
to prepare a technical guide for data filling, and clarify 
the calculation and filling methods of each indicator 
data. Second, evaluation objects are required to provide 
necessary supporting materials. Third, the assessment 
agency shall verify all or part of the data through field 
surveys, the use of remote sensing image analysis, expert 
consultations, and other means, to test the authenticity 
of the data. In the instance that it is verified that the 
hub participating in the evaluation has committed false 
reporting and/or fraud, the hub will be disqualified from 
participating in the evaluation for two years.

Evaluation index systems4.3

The management evaluation index system of intermodal 
transport freight hubs evaluates the operation management 
and service levels of hubs, and is divided into three levels 
of evaluation indexes. There are 5 first-class evaluation 
indexes,  including infrastructure,  service capacity, 
operation levels, social benefits and safety, and green and 
low-carbon status. Additionally, 11 second-class evaluation 
indexes are set, including internal facility scales, external 
traffic support, loading and unloading capacity, service 
functions, operation efficiency, operation scale, operation 
quality, social benefits, safety management, conservation 
and environmental protection, and energy utilisation. 
There are then 21 three-level evaluation indexes, which are 
outlined in the management evaluation index system of 
intermodal freight hubs as shown in Figure 4-1.
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■  Figure 4-1 Management Evaluation Index System of Intermodal Transport Freight Hubs

Evaluation
indexes

A4 Social benefits 
and safety

A5 Green and low 
carbon

A2 Service capability

A1 Infrastructure

B1 Internal facility 
scale

B2 External traffic 
support

B5 Operation 
efficiency

B4 Service function

B8 Social results

B9 Security 
management

B10 Conservation and 
environmental 

protection

B11 Energy utilization

B3 Handling capacity

B6 Operation scale

B7 Operation quality

C1 Logistics operation area

C2 Connection of intermodal 
transport facilities(highway, 

railway, water, air)

C4 Maximum annual capacity of 
multimodal containers

C6 Integrated information platform 
function

C5 Modern transportation 
organization function

C7 Multimodal container transit 
time

C8 Overall customs clearance time

C9 Radiation range

C10 Multimodal container 
throughput

C11 Total revenue of logistics 
business

C12 Number of settled companies

C13 Proportion of online logistics 
transaction

C14 Quality of settled enterprises

C15 Amount of tax per unit area

C16 Number and level of accidents 
in production safety

C19 Energy saving equipment

C20 Electric lighting

C21 Carbon emission intensity

C17 Land saving

C18 Environmental protection

C3 Level of transport hub city

A3 Operation level
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Weight of indexes4.4

The evaluation method adopts the expert scoring method 
to determine the index weight. Guided by the perspectives 
of the “Notice on Further Encouraging the Development 
of Intermodal Transport” issued by the MOT and other 
documents, and combined with the actual situation and 
target orientation of intermodal transport freight hubs in 
China, each expert scientifically and objectively compares 
the importance of each index and determines the weight 
of each index according to their practical experience. The 
final weight of each index is shown in Table 4-1. The 
process of weight setting is mainly based on the following 
considerations:

Firstly, fully tapping the potential of intermodal transport 
hubs for energy conservation and emission reduction and 
taking the road of sustainable green development shall 
be the most important direction of hub development 
in the future. The development of intermodal transport 
is a practical action to implement the major decisions 
and arrangements of the CPC Central Committee and 
the State Council on adjusting transport structures 
and winning the blue-sky defense war. Drawing on the 
successful experience of developed countries, intermodal 
transport hubs should adhere to the construction concept 
of green ecology, high efficiency, and intensification, and 
embody green development in all links of hub construction 
and operation. Therefore, in order to strengthen the 
environmental benefits of intermodal transport hubs, its 
weight is set at a value of 0.3 in this study. 

Secondly, more attention should be paid to improving 
the service capacity of multimodal transport hubs in the 
future, which is important for hubs to maintain market 
competitiveness and obtain economic benefits. Improving 
the service capacity of the hubs includes improving the 
equipment level of intermodal transports, standardising 
the  operat ion s tandards  of  intermodal  t ranspor ts , 
improving the technology of intermodal transports, and 
related actions. This will not only guarantee the efficient 
operation of the hubs, but also serve as an attraction point 
for the hubs to participate in market competition and 
attract market players. In this study, their weight is set at a 
value of 0.25. 

Thirdly,  improving infrastructure construction for 
intermodal transport hubs and ensuring the smooth 
connection of various modes of transport is the basis 

for functional cargo transportation. At this stage, an 
intermodal transport hub is not limited to having basic 
reloading functions, but is also committed to becoming 
a link between network facilities and integrated services, 
a carrier for the efficient flow of resource elements, 
and a  plat form for  the integrated development of 
t r anspor ta t ion  and  indus t r y  sy s t ems .  In te rmoda l 
transport freight hubs are gradually developing in the 
direction of large-scale, comprehensive, networked, and 
intelligent services. However, most hubs in China have 
not yet formed an integration of intermodal transport 
capacities, multiple transport modes cannot yet achieve an 
efficient connection, the ecosystem for the development 
of intermodal transport hubs is far from forming, and 
the effect of agglomeration and intensification cannot 
be brought into play. Therefore, paying attention to the 
infrastructure construction of intermodal transport hubs 
is still the top priority in the future. This study gives this 
element maximum weight, with a value of 0.2. 

Operation levels and quality affect the economic benefits 
of intermodal transport hubs. Whether the hubs can 
survive in the market for a long time is closely related to 
their proper operation. Adopting appropriate operation 
modes and improving the operation level of hubs is 
conducive to the optimal allocation of resources. In this 
study, its weight is set as having a value of 0.15.

Finally, as parks with the attribute of public infrastructures, 
intermodal transport hubs should bear certain social 
responsibility, pay attention to the realisation of social 
benefits, and ensure public safety. Especially under the 
guidance of high-quality transportation developments, the 
importance of social benefits and safety in hub construction 
cannot be ignored. This study gives these elements a value of 
a weight of 0.1.

Vigorously promoting intermodal transport is key in 
developing green and low-carbon transportation in China 
at this stage. It can improve the energy efficiency of the 
whole society, reduce greenhouse gas emissions, reduce 
social logistics costs,  and comprehensively improve 
transportation efficiency. As an important carrier for the 
realisation of intermodal transport, intermodal transport 
hubs should be in line with the development trend of 
green and low-carbon transportation, focusing on land 
intensification, environmental protection and energy 
saving levels, energy utilisation efficiency, carbon intensity 
and other aspects of the hubs, which also demonstrate 
the original intention of setting green and low-carbon 
indicators in this study. 
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■  Table 4-1 Evaluation Index Weight of Intermodal Transport Freight Hub Management

First-level index Second-level index Third-level index

Serial 
No. 

Index 
name 

Index 
weight 

Serial 
No.

Index name
Index 
weight

Serial 
No.

Index name
Index 
weight

A1 Infrastructure 0.2

B1 Scale of internal facilities 0.04 C1 Logistics operation area 0.04

B2 External traffic support 0.16
C2

C o n n e c t i o n  o f  i n t e r m o d a l 
t r anspor t  f a c i l i t i e s  (h ighway, 
railway, water, and air transports) 

0.10

C3 Level of transportation hub city 0.06

A2
Service 
capability

0.25

B3 Handling capacity 0.05 C4
Maximum annua l  capac i ty  o f 
multimodal containers 

0.05

B4 Service function 0.12

C5
Modern transport organisation 
function

0.06

C6
Integrated information platform 
function

0.06

B5 Operation efficiency 0.08
C7 Multimodal container transit time 0.04

C8 Overall customs clearance time 0.04

A3
Operation 
level

0.15

B6 Operation scale 0.11

C9 Radiation range 0.05

C10
Multimodal
Container throughput

0.02

C11
To t a l  r e v e n u e  f r o m  l o g i s t i c s 
operations

0.02

C12 Number of settled companies 0.02

B7 Operation quality 0.04
C13

Proport ion of  onl ine logis t ics 
transaction

0.02

C14 Quality of settled enterprises 0.02

A4
Social benefit 
and safety

0.1

B8 Social benefit 0.05 C15 Amount of tax per unit area 0.05

B9 Security management 0.05 C16
Number and level of accidents in
production safety

0.05

A5
Green and 
low carbon

0.3

B10
C o n s e r v a t i o n  a n d 
environmental protection

0.10
C17 Land saving 0.05

C18 Environmental protection 0.05

B11 Energy utilisation 0.20

C19 Energy saving equipment 0.07

C20 Electrical lighting 0.03

C21 Carbon emission intensity 0.10
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Index significance and evaluation 
methods4.5

In order to evaluate the level of each intermodal transport 
freight hub, the evaluation score of the three-level 
evaluation index is divided into six grades from Grade 
0 to Grade 5. The higher the score is, the stronger the 
service or competitiveness of the hub in this index. The 
comprehensive score of a hub is weighted according to the 
evaluation score of each three-level evaluation index. The 
higher the score is, the stronger the comprehensive service 
and competitiveness of the hub. The significance and 
evaluation method of each three-level evaluation index are 
as follows: 

C1 Logistics Operation Areas

(1) Index significance: The logistics operation area 
includes wharfs, railway loading and unloading lines, 
roads, warehouses, storage yards, canopies, circulation and 
processing sites, truck parking lots, loading, and unloading 
sites, information service lands and related areas, excluding 
living and business supporting lands.

(2) Reasons for Selection: The logistics operation area is 
not only an important embodiment of the intensive use 
of land and scale benefits in the construction of logistics 
parks, but also a necessary guarantee for the logistics 
intensity of park operations. The Basic Requirements 
for Classification and Planning of Logistics Parks (GB/
T 21334-2017) clearly stipulates that the proportion of 
logistics operation areas of a single park shall be greater 
than 50%, and makes recommended requirements for 
the logistics intensity of different types of logistics parks. 
Therefore, this index is selected as the reflection of the 
hub infrastructure scale.

(3) Index Calculation: According to the distribution 
scope of logistics operation areas of national intermodal 
transport freight hubs and the research results of the Fifth 
Investigation Report (2018) on National Logistics Parks 
(base), the index calculation method is determined as 
follows:  

●　　 Covering an area of 5 square kilometres or more: 5 
scores;

●　　 Covering an area of 3~5 square kilometres: 4 scores;

●　　 Covering an area of 1~3 square kilometres: 3 scores;
●　　 Covering an area of 0.5~ 1 square kilometres: 2 scores;
●　　 Covering an area of 0.3~0.5 square kilometres: 1 score;
●　　 No score for the rest.

C2 Connection of Intermodal Transport Facilities 
(highway, railway, water and air transports) 

(1) Index significance: The number and connection 
distances of external traffic connection facilities (highway, 
railway, water and air transports) of the hub during the 
assessment period. 

(2) Reason for Selection: The core requirements of 
intermodal transport are a) Improving connections 
amongst ports,  rai lways,  airports and highways;  b) 
Improving the transport capacity of  port  dredging 
railways and highways, and; c) improving the efficiency 
of intermodal transports. Just like developed countries 
in Europe and America, not only does the infrastructure 
of intermodal transport need to be developed, but also 
the intermodal transport collection and distribution 
systems composed of special lines, hubs and terminal 
nodes need to be relatively perfect. It is obvious that the 
intermodal transport hubs in China are not yet connected. 
Strengthening the connection of intermodal transport 
facilities is an important aspect of hub evaluations.

(3) Index Calculation: According to the functional 
positioning of intermodal transport freight hubs and 
referring to the Basic Requirements for Classification and 
Planning of Logistics Parks (GBT 21334-2017), the index 
calculation method is determined as follows: 

●　　 The hub has at least 3 kinds of effective connection 
facilities (highway, railway, water, and air transports), 
of which the railway loading and unloading line (special 
line) is connected to the park, and the berth is located 
within the hub: 5 scores.

●　　 The hub has at least 3 kinds of effective connection 
facilities (highway, railway, water and air transports), of 
which the railway loading and unloading line (special 
line) is connected to the park, or the berth is located 
within the hub: 4 scores.

●　　 The hub has at least 3 kinds of effective connection 
facilities (highway, railway, water, and air transports): 3 
scores.

●　　 The hub has at least 2 effective connection facilities 
(highway, railway, water, and air transports), of which 
the railway loading and unloading line (special line) is 
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connected to the park, and the berth is located within 
the hub: 2 scores. 

●　　 The hub has at least 2 kinds of effective connection 
facilities (highway, railway, water, and air transports): 1 
score. 

●　　 No score for the rest.

C3 Level of Transportation Hub Cities

(1) Index Significance: Refer to relevant national and 
provincial planning documents for the level of the city 
where the hub is located. 

(2) Reasons for Selection: The role of the level of each 
transportation hub city in promoting the infrastructure 
level of intermodal transport hub is mainly reflected in 
two aspects. First, transportation is the core component 
of logistics activities. The improvement of comprehensive 
t r anspor ta t ion  sy s t ems  de te rmines  the  co l l ec t ion 
and distribution level of intermodal transport hubs, 
which is the basic premise of efficient operation of the 
hubs. Second, the State encourages and promotes hub 
construction by taking the logistics hub carrying city 
as the unit, and considers intermodal transport hubs in 
the city, which is conducive to the optimal allocation of 
logistics resources and the coordinated development of 
hubs. The level of each transportation hub city can then 
be an important consideration for the development of 
intermodal transport hubs.

(3) Index Calculation: According to the positioning 
and division of cities in relevant national and provincial 
planning documents, the index calculation method is 
determined as follows:

●　　 The hub city is an international,  comprehensive 
transportation hub: 5 scores. 

●　　 T h e  h u b  c i t y  i s  a  n a t i o n a l ,  c o m p r e h e n s i v e 
transportation hub and a national logistics hub: 4 
scores. 

●　　 The hub city is a national comprehensive transportation 
hub or a national logistics hub: 3 scores. 

●　　 The hub city is an important regional comprehensive 
transportation hub: 2 scores. 

●　　 The hub city is an ordinary regional comprehensive 
transportation hub: 1 score. 

●　　 No score for the rest.

Classification basis of hub cities:
International comprehensive transportation hubs are 
positioned as the core transportation hub of the province, 
supporting a province’s foreign personnel and economic 
exchanges, and are an important gateway to the global 
market and the major economic zones in China. Relying 
on their comprehensive transportation hub advantages 
such as traffic location, economic and industrial status 
and highway, railway and air passenger transport/freight 
stations, they undertake international and national 
personnel and cargo distribution and transit and control 
processes, mainly processing the international and domestic 
long-distance trunk transportation of passengers and cargo, 
and are the most important personnel and cargo gathering 
centres in the province and the highest level hub nodes in 
the provincial transportation system. The determination 
of international comprehensive transportation hub cities is 
based on the Outline of National Comprehensive Three-
dimensional Transportation Network Planning. 

Nat iona l  comprehens i ve  t r anspor t a t ion  hubs  a re 
positioned as the main transportation hub of the province, 
with complete highway, railway, aviation, and other 
hub facilities as well as strong transportation location 
advantages and economic and industrial advantages. Each 
mainly serves as an avenue for the distribution and transit 
of personnel and freight throughout China, and is the 
main transportation node in supporting inter-provincial 
personnel economic exchanges. These hubs play an 
important supporting and driving role in the economic 
development of the whole province. The determination 
of national comprehensive transportation hub cities is 
based on the Outline of National Comprehensive Three-
dimensional Transportation Network Planning. 

Important regional comprehensive transportation hubs 
are positioned as important transportation hubs of the 
province, with relatively complete highway, railway, 
and other hub facilities as well as certain transportation 
locat ion advantages  and economic  and indust r i a l 
advantages. Each mainly serves as an avenue for the 
distribution and transit of personnel and freight between 
surrounding provinces and various regions in the province, 
and play a certain supporting and driving role in the 
economic development of the province. The determination 
of important regional comprehensive transportation hub 
cities is based on the relevant plans issued by government 
agencies at or above the provincial level. 
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Ordinary regional comprehensive transportation hubs are 
positioned as an ordinary transportation hub within the 
whole province, with certain highway, railway (or aviation) 
and other hub facilities. Combined with the needs of 
local economic and industrial development, they meet 
the needs of local and surrounding cities for personnel 
exchange and industrial development, and mainly serve 
demands for medium and short-distance passenger and 
freight transportation, production efforts and normal 
l ife movements between surrounding cities and the 
hub’s city. The determination of regional comprehensive 
transportation hub cities is based on the relevant plans 
issued by government agencies at or above the provincial 
level.

A national logistics hub is the infrastructure core of the 
logistics system. It is a comprehensive logistics hub with 
a wider radiation area, stronger agglomeration effect, 
better service function and higher operation efficiency. 
These hubs play the role of key nodes, and serve as 
important platform and backbone hubs in the national 
logistics network. The determination of the carrying city 
of the national logistics hub is based on the Layout and 
Construction Planning of National Logistics Hubs. 

C4 Max imum annual  capac i t y  o f  mul t imodal 
containers

(1) Index Significance:  The maximum number of 
multimodal containers that the hub can transfer each year 
during the assessment period. Unit: standard container per 
year (TEU per year).

(2) Reasons for Selection: Multimodal transport is 
encouraged to adopt container transport to facilitate shifts 
between different modes of transport. The maximum 
annual multimodal container handling capacity can fully 
reflect the multimodal service capacity of a hub.

(3) Index Calculation:
Based on expert consultations and research of relevant 
enterprises,  the calculation method of the index is 
determined as follows:

●　　 Multimodal  containers  with a maximum annual 
handling capacity of more than 3 million TEUs: 5 
scores.

●　　 Multimodal container handling capacity of 1 million-3 
million TEUs per year: 4 scores.

●　　 Maximum annual handling capacity of multimodal 
containers of 300,000-1 million TEUs: 3 scores.

●　　 Maximum annual handling capacity of multimodal 
containers of 100,000-300,000 TEUs: 2 scores.

●　　 Multimodal container handling capacity of 50,000-
100,000 TEUs per year: 1 score.

●　　 No score for the rest.

C5 Modern Transportation Organisation Functions

(1) Index Significance: The diversified service capacity 
of hub transportation organisation during the assessment 
period. 

(2) Reason for selection: Scientific and reasonable 
transportation organisation modes are the basic condition 
for  e f f ic ient  and economic f re ight  t ransportat ion, 
an important  means  to  opt imise  the a l locat ion of 
transportation resources and the basic guarantee for the 
development of intermodal transports. The development 
of advanced transportation organisation modes in China 
is slow, and the intermodal transport rate of containers 
is low. In recent years, China has actively promoted the 
pilot of Drop and pull transport, intermodal transport 
d emons t r a t i on  p ro j e c t s  and  u rban  g re en  f r e i gh t 
distribution demonstration projects, aiming to promote 
the innovative development of advanced transportation 
o rgan i s a t i on  mode s .  The  modern  t r an spor t a t i on 
organisat ion function is  a  necessary means for the 
development of intermodal transport hubs. 

(3) Index Calculation: Supporting modern transportation 
modes  such as  drop-and-pul l  t ranspor t  and hump 
transport; supporting the cold chain logistics transport; 
opening international routes (or flights): 5 scores. 

●　　 Supporting modern transportation modes such as drop-
and-pull transport and hump transport; supporting the 
cold chain logistics transport; opening international 
routes (or flights); if two of them are satisfied, 3 scores 
will be given. 

●　　 Supporting modern transportation modes such as drop-
and-pull transport and hump transport; supporting the 
cold chain logistics transport; opening international 
routes (or flights); if one of them is satisfied, 1 score 
will be given. 

●　　 No score for the rest.

C6 Integrated Information Platform Functions
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(1) Index Significance: The service function that the hub 
integrated information service platform can meet during 
the assessment period.

(2) Reason for Selection: Information platforms are the 
basis for realising information transmissions between 
the cargo owner and the carrier and improving overall 
service quality. The platforms provide support to ensure 
information sharing amongst enterprises, carry out vehicle 
cargo matching and improve transportation efficiency. 
These platforms strengthen information transmissions 
between the government and enterprises, and eliminate 
information barriers. The construction of an intermodal 
transport hub should improve the service function of 
comprehensive information platforms, focusing on 
strengthening the information interconnection between 
carriers, and making the platform service effectively cover 
all links and the whole process of intermodal transport 
organisation, supplying the supply chain with data, 
and promoting the leapfrog development of intermodal 
transports.

(3) Index Calculation:  Integrated hub information 
platforms that can realise basic data exchanges between 
different transportation modes, can also realise basic data 
exchanges between different departments, and can realise 
only one freight document for multimodal transportation: 
5 scores. 

●　　 If a hub meets two of the above conditions: 3 scores. 
●　　 If a hub meets one the above conditions: 1 score.
●　　 No score for the rest.

C7 Multimodal Container Transit Times

(1) Index Significance: The average time for multimodal 
containers to transit from arrival at the hub to changing 
to another mode of transportation during the assessment 
period. Unit: hour. 

(2) Reason for Selection: The conversion efficiency 
between different modes of transport directly affects 
the smooth progress of logistics. In China, the means of 
container transport has been encouraged in multimodal 
transport,  which facil itates the conversion between 
different modes of transport. Multimodal container 
t rans fe r  t ime a l so  re f l ec t s  the  se r v ice  capac i ty  o f 

multimodal transport hub to a large extent.

(3) Index Calculation: Based on expert consultation and 
research of relevant enterprises, the calculation method of 
the index is determined as follows:

●　　 Multimodal container transfer time of less than 0.5 
hour: 5 scores.

●　　 Multimodal container transfer time of 0.5-2 hours: 4 
scores.

●　　 Multimodal container transfer time of 2-4 hours: 3 
scores.

●　　 Multimodal container transfer time of 4-12 hours: 2 
scores.

●　　 Multimodal container transfer time of 12-36 hours: 1 
score.

●　　 No score for the rest.

C8 Overall customs clearance time

(1) Index Significance: During the assessment period, 
the average time from the arrival of goods at the hub 
port to the allowable lifting of goods, including the time-
consumed by multiple links of actions such as arrival, 
loading and unloading, stacking, tal ly,  declaration, 
inspection, release and lifting of goods. Unit: hour. 

(2) Reason for Selection: The customs clearance time 
is an important embodiment of the operation efficiency 
of export-oriented freight hubs. Freight hubs should be 
encouraged to promote and implement “One-Station” 
customs clearance, make overall use of port supervision 
facilities, optimise the integrated workflow of customs 
clearance and inspection, accelerate the construction of 
“Single Window” systems and improve the capacity and 
level of customs clearance support. 

(3) Index Calculation: Combined with the distribution 
scope of each hub level and the principle of timeliness, 
the index calculation method is determined as follows, 
according to the monitoring of China’s overall customs 
clearance time by the General Administration of customs6, 
and the circular of the state port administration office on 
the overall customs clearance time of the whole country 
and provinces (regions and cities) in December 2020, and 
over the whole of 2020 in China. 

6   In December 2020, the overall customs clearance time of imports and exports in China was 34.91 hours and 1.78 hours respectively. 
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●　　 The overall customs clearance time is less than 24 
hours: 5 scores. 

●　　 The overall customs clearance time is 24~36 hours: 4 
scores. 

●　　 The overall customs clearance time is 36~48 hours: 3 
scores. 

●　　 The overall customs clearance time is 48~60 hours: 2 
scores. 

●　　 The overall customs clearance time is 60~72 hours: 1 
score. 

●　　 If the overall customs clearance time is more than 72 
hours or does not have a customs clearance function, 
no score will be given. 

C9 Radiation Range

(1) Index Significance: The coverage of the trains (lines) 
organised and operated by the hub during the assessment 
period. 

(2)  Reason for  Select ion:  The radiat ion range of 
intermodal transport hubs reflects the operation service 
radius and resource agglomeration capacity of the hub. 
A national logistics hub is defined as a comprehensive 
logist ics  hub with a wider radiat ion area,  stronger 
agglomeration effect, better service function and higher 
operation efficiency. It can be seen that the radiation range 
is an important embodiment of the operation scale and 
level of intermodal transport hubs. 

(3) Index Calculation: According to the overall operation 
of trains in intermodal transport hubs in China, the index 
calculation method is determined as follows: 

●　　 The trains (lines) organised by the hub covers some 
major cities in the world: 5 scores. 

●　　 The trains (lines) organised by the hub cover some 
major cities in Asia: 4 scores.

●　　 The trains (lines) organised by the hub cover some 
major cities in China: 3 scores. 

●　　 The trains (lines) organised by the hub cover major 
cities in the province: 1 score. 

●　　 No score for the rest.

C10 Multimodal Container throughputs

(1) Index Significance: The sum of transportation volume 
of transport units entering and leaving the intermodal 
transport hub during the assessment period. Unit: ×105 
TEU (taking one container as an example). 

(2)  Reason for  Se lect ion:  The throughput  o f  an 
intermodal transport unit is a direct reflection of the 
operation scale of intermodal transport hubs. It is worth 
noting that intermodal transport encourages using 
standardised transport units as transport units. Therefore, 
the throughput of a transportation unit rather than the 
freight throughput is selected as the measurement index of 
the operation scale. 

(3) Index Calculation: According to the distribution 
range of national port container throughput and inland 
port container throughput, the index calculation method 
is determined as follows: 

●　　 The intermodal container throughput exceeds 5×105 
TEU/year: 5 scores. 

●　　 The intermodal container throughput is 3×105~5×105 
TEU/year: 4 scores. 

●　　 The intermodal container throughput is 1×105~3×105 
TEU/year: 3 scores. 

●　　 The intermodal container throughput is 0.5×105~1×105 
TEU/year: 2 scores. 

●　　 T h e  i n t e r m o d a l  c o n t a i n e r  t h r o u g h p u t  i s 
0.2×105~0.5×105 TEU/year: 1 score. 

●　　 No score for the rest.

C11 Total revenue from logistics operations

(1) Index Significance: During the assessment period, 
this is  the sum of the income obtained by the hub 
through logistics business activities, including logistics 
business income such as transportation, storage, loading 
and unloading, handling, packaging, circulation, and 
processing, distribution, and information services. Unit: 
×108 yuan. 

(2) Reason for Selection: The total revenue of logistics 
businesses is an intuitive reflection of the market scale 
and operation of intermodal transport hubs, and is also 
convenient for statistics. 

(3) Index Calculation: According to the distribution 
range of logistics business income of each hub and 
referring to the Statistical Analysis Report on Logistics 
Park Operation (2015), the index calculation method is 
determined as follows: 

●　　 The average annual operating income is more than 
40×108 yuan: 5 scores. 

●　　 The average annual operating income is 15×108~40×108 
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yuan: 4 scores. 
●　　 The average annual operating income is 6×108~15×108 

yuan: 3 scores. 
●　　 The average annual operating income is 1×108~6×108 

yuan: 2 scores. 
●　　 The  ave r age  annua l  ope ra t ing  income  reache s 

0.5×108~1×108 yuan: 1 score. 
●　　 No score for the rest.

C12 Number of settled companies

(1)  Indicator  Signif icance:  The tota l  number  of 
companies settled in the park during the assessment 
period. 

(2) Reason for Selection: The market subject is the 
premise of logistics activities, and the scale of the market 
subject determines the business scale of the intermodal 
transport hub to a certain extent.

(3) Index Calculation: According to the distribution of 
the number of enterprises settled in each hub, the index 
calculation method is determined as follows:

●　　 The number of settled companies is more than 300: 5 
scores. 

●　　 The number of settled companies is 200~300: 4 scores. 
●　　 The number of settled companies is 100~200: 3 scores. 
●　　 The number of settled companies is 50~100: 2 scores. 
●　　 The number of settled companies is 20~50: 1 score. 
●　　 No score for the rest.

C13 Proportion of Online Logistics Transactions 

(1) Indicator Significance: The ratio of the sum of 
logistics service transactions realised through the hub 
integrated information service platform (including own 
IT systems/platforms) in proportion to the total logistics 
service transactions of the hub during the assessment 
period.

(2) Reason for Selection: Using the hub integrated 
information service platform to provide enterprises with 
one-stop public information services such as infrastructure, 
tracking and positioning, line capacity, qualification, 
certification and recognition, inspection and quarantine, 
customs clearance and inspection, credit evaluation and 
related actions, is the development direction of intelligent 
and informed intermodal transport hubs. The proportion 
of online logistics transaction volume can reflect the 

informat ion serv ice  capaci ty  and the high-qual i ty 
development level of the hubs. 

(3) Index Calculation: According to the proportion 
distribution of online logistics transaction volume of 
each hub, the index calculation method is determined as 
follows: 

●　　 The online logistics transaction volume accounts for 
more than 50% of the total transaction volume: 5 
scores. 

●　　 The online logistics transaction volume accounts for 
30%~50% of the total transaction volume: 4 scores. 

●　　 The online logistics transaction volume accounts for 
10%~30% of the total transaction volume: 3 scores. 

●　　 The online logistics transaction volume accounts for 
5%~10% of the total transaction volume: 2 scores. 

●　　 The online logistics transaction volume accounts for 
1%~5% of the total transaction volume: 4 scores. 

●　　 No score for the rest.

C14 Quality of Settled Enterprises

(1) Index Significance: During the assessment period, 
it is the scale, strength and type of enterprises settled 
in the park, including the number of 3A ~ 5A logistics 
enterprises, the number of world’s top 500 enterprises, the 
number of trading enterprises, the number of processing 
and manufacturing enterprises, the number of information 
platform enterprises and the number of financial and 
insurance enterprises. 

(2) Reason for Selection: Cultivating intermodal transport 
operators and backbone leading enterprises is an important 
guarantee for the efficient and seamless connection of 
intermodal transports. Accelerating the introduction of 
well-known domestic and foreign logistics enterprises and 
focusing on attracting large-scale well-known intermodal 
transport operators is very important for the development 
of intermodal transport hubs. Just as the Memphis freight 
hub, dominated by FedEx, has become an important 
freight hub in the world, the quality of settled enterprises 
will deeply affect the operation quality of the hub. 

(3) Index Calculation: The identif ication of 3A ~ 
5A logistics enterprises is based on the Classification 
and Evaluation Index of Logistics Enterprises (GB / T 
19680-2013). The national standard divides logistics 
enterprises into three categories including transportation 
logistics enterprises, warehousing logistics enterprises 
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and comprehensive service logistics enterprises. There are 
clear standards for each type of A-level enterprise. For 
example, transportation logistics enterprises are divided 
into five levels such as A ~ 5A according to six aspects, 
including business status, assets, facilities and equipment, 
management and service, personnel management and 
informatisation level. Accordingly, the calculation method 
of this index is as follows: 

●　　 The number of 3A ~ 5A level logistics enterprises 
accounts for more than 70% of the settled logistics 
enterprises, and the number of the world’s top 500 
enterprises is more than 3. Settled enterprises include 
commercial enterprises, express enterprises, e-commerce 
enterprises, processing and manufacturing enterprises, 
information plat form enterprises ,  f inancia l  and 
insurance enterprises, and related businesses: 5 scores. 

●　　 The number of 3A-5A logistics enterprises accounts 
for more than 60% of the settled logistics enterprises, 
and the number of the world’s top 500 enterprises is 
more than 1. Settled enterprises include commercial 
enterprises, express enterprises, e-commerce enterprises, 
processing and manufacturing enterprises, information 
p l a t f o rm en t e rp r i s e s ,  f i n anc i a l  and  in su r ance 
enterprises, and related businesses: 4 scores. 

●　　 When the number of 3A ~ 5A logistics enterprises 
accounts for more than 50% of the settled logistics 
enterprises. Settled enterprises include commercial 
enterprises, express enterprises, e-commerce enterprises, 
processing and manufacturing enterprises, information 
platform enterprises, and related businesses: 3 scores. 

●　　 When the number of 3A ~ 5A logistics enterprises 
accounts for more than 40% of the settled logistics 
enterprises. Settled enterprises include commercial 
enterprises, express enterprises, e-commerce enterprises, 
processing and manufacturing enterprises, and related 
businesses: 2 scores. 

●　　 The number of 3A ~ 5A logistics enterprises accounts 
for more than 30% of the settled logistics enterprises: 1 
score. 

●　　 No score for the rest.

C15 Amount of tax per unit area

(1) Index Significance: The ratio of the total annual tax 
revenue of the park to the actual floor area of the park 
during the assessment period. Unit: ×105 yuan (×105 
m2·year) 

(2) Reason for Selection: In the process of operation, 

intermodal transport hubs shall pay the corresponding 
urban maintenance and construction tax and education 
surcharge according to local tax standards, and abide by 
the legal principle of tax. The tax amount per unit area 
determines the contribution of the intermodal transport 
hub to the local finance system and the realisation of social 
benefits. 

(3) Index Calculation: According to the distribution of 
tax per unit area of each hub and referring to the Statistical 
Analysis Report on Logistics Park Operation (2015), the 
index calculation method is determined as follows: 

●　　 The tax amount per unit area is more than 100×105 

yuan/ (×105 m2·year): 5 scores. 
●　　 The tax amount per unit area is 60×105~100×105 yuan/ 

(×105 m2·year): 4 scores. 
●　　 The tax amount per unit area is 30×105~60×105 yuan/ 

(×105 m2·year): 3 scores. 
●　　 The tax amount per unit area is 10×105~30×105 yuan/ 

(×105 m2·year): 2 scores. 
●　　 The tax amount per unit area is 5×105~10×105 yuan/ 

(×105 m2·year): 1 score. 
●　　 No score for the rest.

C16 Number and level of accidents in production 
safety

(1) Index Significance: The number of work safety 
accidents in the park during the assessment period. 

(2)  Reason for  Se lec t ion:  The  number  o f  s a f e ty 
production accidents is the direct embodiment of the 
safety management level of intermodal transport hubs. 
The hubs and settled business operators shall take the 
main responsibility for safe production systems, timely 
investigate potential safety hazards and avoid safety 
production accidents. 

(3) Index Calculation: The classification standard of work 
safety accidents refers to the Bylaw Governing Reporting, 
Inves t iga t ion and Handl ing  o f  Product ion Sa fe ty 
Accidents, and the index calculation method is determined 
as follows: 

●　　 No safety production accident has occurred: 5 scores. 
●　　 1 general accident at most: 3 scores. 
●　　 2 general accidents at most: 1 score. 
●　　 No score for the rest.
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C17 Land Conservation

(1) Index Significance: The degree of space utilisation of 
intermodal transport hubs during the assessment period.

(2) Reasons for Selection: Intermodal transport hubs 
should adhere to the concept of intensive development, 
pay attention to intensive land use and comprehensive 
development, promote the optimal allocation of various 
resources, and improve the organisation and intensive level 
of logistics hubs by improving the intensive utilisation rate 
of logistics facilities and various logistics resources. 

(3) Index Calculation: With reference to the Technical 
Requirements for Assessment of Green Transportation 
Fac i l i t i e s ,  the  ca lcu la t ion method of  the  index  i s 
determined as follows: 

●　　 The intensive design is adopted with more than two 
designs such as a multi-storied warehouse design, 
elevated warehouse, and container yard: 5 scores. 

●　　 More than one intensive design: 3 scores. 
●　　 No score for the rest.

C18 Environmental Protection

(1) Index Significance: Treatment of water pollution, 
acoustic environment pollution and garbage in the park 
during the assessment period. 

(2) Reason for Selection: The degree of environmental 
pollution control is an important embodiment of an 
environment-friendly hub. An intermodal hub adhering 
to the concept of green and low-carbon development 
should pay close attention to the red line of environmental 
protec t ion  and reduce  the  env i ronmenta l  cos t  o f 
production. 

(3) Index Calculation: With reference to the Technical 
Requirements for Assessment of Green Transportation 
Fac i l i t i e s ,  the  ca lcu la t ion method of  the  index  i s 
determined as follows:

●　　 It meets the following three conditions: there is no 
excessive discharge of wastewater in the site, the noise 
meets the provisions of GB3096, the effective classified 
collection and treatment of garbage, and the garbage 
collection station has sealing measures to reduce the 
escape of odour: 5 scores. 

●　　 It meets two of the above conditions: 3 scores. 

●　　 It meets one of the above conditions: 1 score. 
●　　 No score for the rest.

C19 Energy Saving Equipment

(1) Index Significance: The energy-saving technical level 
of ventilation and air conditioning, vehicle handling, 
loading, and unloading energy-saving equipment in the 
park during the assessment period.

(2) Reason for Selection: The use of international, 
advanced ,  l ow-ca rbon  env i ronmenta l  p ro t e c t i on 
technologies such as energy-saving logistics equipment, 
low-carbon and environmental  protection building 
materials and designs will help to improve the low-carbon 
level of intermodal transport hubs. Therefore, intermodal 
transport hubs should be encouraged to strengthen 
the application of low-carbon logistics equipment and 
technology. 

(3) Index Calculation: With reference to the Technical 
Requirements for Evaluation of Green Transportation 
Fac i l i t i e s ,  the  ca lcu la t ion method of  the  index  i s 
determined as follows:

●　　 It meets the following conditions: 1. VAC equipment 
adopts renewable or clean energy heating systems, heat 
pump cooling technology, etc.; 2. Natural ventilation 
is  preferred in the warehouse,  energy-saving air 
conditioning equipment is used in constant temperature 
warehouses and cold storage, or other intelligent 
energy-saving measures are taken; 3. Configure new 
energy vehicles, such as new energy container trucks, 
electric forklifts, electric tractors, etc. with a proportion 
of no less than 50%; For the application of oil to gas 
energy-saving technology, the utilisation rate is ≥ 30% 
(when it meets all above conditions): 5 scores. 

●　　 It meets three of the above conditions: 3 scores. 
●　　 It meets two of the above conditions: 2 scores. 
●　　 It meets one of the above conditions: 1 score.
●　　 No score for the rest.

C20 Electrical Lighting 

(1) Index Significance: Energy-saving levels of lamps and 
electrical devices in the park and the use of intelligent 
controls during the assessment period. 

(2) Reason for Selection:  The use of energy-saving 
lighting systems is also an important aspect of energy 
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conservation and environmental protection of intermodal 
transport hubs. 

(3) Index Calculation: With reference to the Technical 
Requirements for Evaluation of Green Transportation 
Fac i l i t i e s ,  the  ca lcu la t ion method of  the  index  i s 
determined as follows:

●　　 It meets the following conditions: 1. The utilisation 
rate of LED light sources is  more than 90%; 2. 
The distribution transformer shall reach the energy 
efficiency level of class I in GB 20052; 3. The water 
pump and fan meet the energy-saving evaluation value 
requirements of gb19762 and gb19761 respectively; 
4. The indoor public lighting system adopts zoning, 
timing and infrared induction energy-saving control 
measures; 5. The road lighting system can automatically 
start and stop according to 5 conditions such as 
outdoor illumination and set time: 5 scores. 

●　　 It meets four of the above conditions: 4 scores.
●　　 It meets three of the above conditions: 3 scores.
●　　 It meets two of the above conditions: 2 scores.
●　　 It meets one of the above conditions: 1 score.
●　　 No score for the rest.

C21 Carbon emission intensity

(1) Index Significance: The ratio of hub carbon emissions 
to cargo throughput during the assessment period. Unit: 
ton/10,000 yuan. Where: hub carbon emissions = various 
types of energy consumption × emission factors.

Emission factor = average low calorific value × carbon 
content per unit calorific value × carbon oxidation rate × 
mass conversion coefficient from carbon-to-carbon dioxide 
(44/12). 

(2)  Reason for  Select ion:  Carbon intens i ty  i s  an 
important indicator for the development of low-carbon 
modes for intermodal transport hubs. Reducing carbon 
emissions produced by intermodal transport hubs is also a 
manifestation of improving energy efficiency.

(3) Index Calculation:
According to the reference value of carbon intensity in 
developed countries and the development objectives 
of carbon intensity proposed by various provinces and 
cities in China, the calculation method of the index is 
determined as follows: 

●　　 The carbon intensity is less than 3: 5 scores. 
●　　 The carbon intensity is 3~4: 4 scores. 
●　　 The carbon intensity is 4~5: 3 scores. 
●　　 The carbon intensity is 5~6: 2 scores. 
●　　 The carbon intensity is 6~7: 1 score. 
●　　 No score for the rest.



5Pilot Application of Evaluation 
Methodology for MFTHs in China
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In order to test the practicability of the evaluation method 
proposed in this study, it was applied to four typical 
MFTHs. According to the evaluation process and the 
results of the method’s pilot applications, the evaluation 
method was  ver i f i ed  and then improved,  and the 
evaluation status of pilot MFTHs was summarised.

Selection of pilot MFTHs5.1

The selected pilot hubs were chosen so that they covered 
the main multimodal transport modes in China. This 
study selected three types of MFTHs, namely, road-rail 
hubs, railway-waterway hubs, and road-air hubs. However, 
one of the purposes of carrying out the MFTH evaluation 
was that a number of leading MFTHs with excellent 
service quality, standardised management and an obvious 
demonstration of quality and ability to take a leading 
role could be taken as benchmarks for the industry’s 
development, so as to provide model references for 
promoting high-quality MFTHs. Priority should therefore 
be given to the pilot hubs of the national multi-modal 
transport demonstration project. Through comparison and 
selection, this study selected four pilot hubs, including 
the Lanzhou New Area Commerce Trade and Logistics 
Park (road-rail hub), Henan Airport Logistics Hub (road-
air hub), Wuhan Yangluo International Port Logistics Park 
(rail-water hub) and the Sea Railway Centre of Ningbo 
Zhoushan Port (rail-water hub).

Data collection for multimodal freight 

hub evaluation indicators5.2

According  to  the  MFTH eva luat ion index  sys tem 
established above, most evaluation indicators require 
analysis and calculation. Therefore, in order to obtain 
relevant information about the evaluated MFTHs quickly 

and easily, and simplify the collection and analysis of 
MFTH index data, MFTH evaluation forms have been 
prepared in a way that is convenient for the front-line staff 
of enterprises to fill out, as shown in the enclosed table at 
the end of this report. This form has been sent to MFTHs 
for the collection of basic information.

Data availability for pilot hub 
indicators5.3

The evaluation of multimodal transport hubs is based on 
level 3 indicators, of which there are 21 in total, according 
to the previously established multimodal transport hub 
evaluation index system. Each of the four pilot hubs 
needs to collect data for 21 indicators, for a total of 84 
indicators to have data to be collected. In fact, three hubs 
can provide data for 66 indicators, with an indicator data 
availability rate of 79% in total (the ratio of the number 
of data actually collected to the number of data to be 
collected). Judging from the data availability rate of each 
indicator, after soliciting expert opinions, the research 
team noted that if the indicator data availability rate is 
no less than 50%, then the indicator is retained, for it is 
relatively easy to obtain information to assess it. However, 
if the indicator data availability rate is less than 50%, the 
indicator is considered difficult to obtain and needs to be 
replaced or improved. Among the 21 indicators for level 
3, 10 indicators are available from all four pilot hubs, and 
the indicator data availability rate is 100%; 7 indicators 
are available from three pilot hubs, and the indicator data 
availability rate is 75%; 2 indicators are available from two 
pilot hubs, and the indicator data availability rate is 50%; 
1 indicator is available from only one pilot hub, and the 
indicator data availability rate is 25%; and 1 indicator is 
not available from any pilot hubs, with a 0% availability 
of indicator data. The main reason for the unavailability 
of this final indicator is that hub companies did not have a 
way to obtain the relevant statistics to fulfil it, as detailed 
in Table 5-1.
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■  Table 5-1 The availability of indicator data at pilot hubs

Indicator 
number

Name of indicator

Availability of data for indicators

Main reasons for non-
availability of data

Number of pilot hubs 
with data available for 

this indicator

Percentage 
of total pilot 

hubs

C1 Logistics operating area 3 75% —

C2
Connect ion of  intermodal  t ranspor t 
facilities (highway, rail, water, air)

4 100% —

C3 Level of transport hub city 4 100% —

C4
Maximum annual capacity of multimodal 
containers

3 75%
A i r - l e d  h u b s  h a v e  c a r g o 
handling capacity only, with no 
container handling data.

C5 Modern transport organisation function 4 100% —

C6 Integrated information platform function 4 100% —

C7 Multimodal container transit time 3 75%
A i r - l e d  h u b s  h a v e  c a r g o 
handling capacity only, with no 
container handling data.

C8 Overall customs clearance time 4 100% —

C9 Radiation range 4 100% —

C10 Multimodal Container throughput 3 75%
A i r - l e d  h u b s  h a v e  c a r g o 
handling capacity only, with no 
container handling data.

C11 Total revenue from logistics operations 2 50% No relevant statistics

C12 Number of settled companies 4 100% —

C13 Proportion of online logistics transaction 2 50% No relevant statistics

C14 Quality of settled enterprises 3 75% No relevant statistics

C15 Amount of tax per unit area 0 0% No relevant statistics

C16
Nu m b e r  a n d  l e v e l  o f  a c c i d e n t s  i n 
production safety

4 100% —

C17 Land saving 3 75% No relevant statistics

C18 Environmental protection 4 100% —

C19 Energy saving equipment 4 100% —

C20 Electric Lighting 3 75% —

C21 Carbon emission intensity 1 25% No relevant statistics
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Modifications to the evaluation 
index system5.4

Based on the acquisition of the pilot hub indicator 
data and the relevant suggestions from the pilot hub 
management enterprises, the MFTH evaluation indicator 
system as established above was appropriately modified.

5.4.1 Increase in indicators

Based on feedback from the pilot hubs, the indicator 
“expansion of service functions” was added.

Index significance: The financial, governmental affairs, 
catering and other supporting service functions expanded 
by the hub on the basis of logistics services, during the 
assessment period.

Reason for increase: Three of four pilot hubs suggested 
add ing  th i s  i nd i c a to r.  Wi th  the  deve lopment  o f 
multimodal transport and integrated logistics services, 
MFTHs, as nodes of the global integrated transport 
network, are also becoming more extensive in their 
functions and are developing a full range of value-added 
services, serving as centres where commodity flows, capital 
flows, technology flows and talent flows converge. The 
expansion of service functions can reflect the development 
stage of hub expansion from providing basic freight 
logistics services to also being used for high-end services 
such as finance and government services.

Index calculation:  Hubs must  meet the fol lowing 
requirements: 1. Support two or more financial logistics 
services including warehouse receipt pledges, bill of 
lading pledges, bonded warehouses, agent procurement, 
advance payment for goods, agent collection for goods, 
insurance financing and related services; 2. Support two or 
more of the government and business service capabilities 
of industry and commerce, tax, insurance, national 
inspection, finance, and related services, and; 3. Support 
three or more of other basic supporting services capacities, 
such as parking, accommodation, catering, refuelling 
(offering gas or charging options), property, repair, 
shopping, entertainment and related services

●　　 Meeting all 3 of the above conditions: 5 scores.
●　　 Meeting 2 of the above conditions: 3 scores.

●　　 Meeting 1 of the above conditions: 1 score.
●　　 No score for the rest.

5.4.2 Replacement of indicators

Based on pilot findings, it was recommended to replace 
the indicator of “the amount of tax per unit area” with the 
indicator of “the value of goods transported per unit area”.

Index significance: The ratio of the annual value of 
transported goods completed in the hub to the actual floor 
space of the hub during the assessment period. Unit: Ten 
thousand Yuan/ (ten thousand square metres•year).

Reason for replacement:  Data avai labi l i ty for  the 
indicator“the amount of tax per unit area” was 0% and 
none of the pilot hub management enterprises could 
provide any information relating to this  indicator. 
Management enterprises from two pilot hubs suggested 
rep lac ing  th i s  indica tor  wi th  “the  va lue  o f  goods 
transported per unit area”, thus reflecting the contribution 
of the hub to economic and social development. Moreover, 
two of the pilot hubs have provided additional data for 
this new indicator.

Index calculation:
The value of transported goods completed per unit area 
is over 600 million yuan/(10,000 square metres•year) : 5 
scores.

●　　 The value of transported goods completed per unit area 
is 300-600 million yuan/(10,000 square metres•year) : 
4 scores.

●　　 The value of transported goods completed per unit area 
is 150-300 million yuan/(10,000 square metres•year) : 
3 scores.

●　　 The value of transported goods completed per unit area 
is 50-150 million yuan/(10,000 square metres•year): 2 
scores.

●　　 The value of transported goods completed per unit area 
is 10-50 million yuan/(10,000 square metres•year): 1 
score.

5.4.3 Indicator improvement

(1) Improvement of selected indicators for aviation 
hubs 

The three indicators of “maximum annual capacity of 
multimodal containers”, “multimodal container transit 
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time” and “multimodal container throughput” are not 
suitable for aviation-led MFTHs. Since aviation hubs 
generally do not collect container-related data, their 
relevant indicators are improved into “Maximum annual 
capacity of multimodal containers (or cargo)”, “multimodal 
container (or cargo) transit time” and “multimodal 
container (cargo) throughput”. Among them, aviation-
led MFTHs evaluate cargo-related indicators, while other 
hubs still evaluate container-related indicators. The scoring 
standards of cargo related indicators refer to container 
standards and are converted according to the rule that 1 
TEU equals 10 tons.

(2) Improvement of the index calculation method

It is necessary to improve the indicator calculation 
method of “carbon emission intensity”, because the data 
availability rate for this category is low (it was found to 
be only 25% in the pilot evaluation process). However, 
this indicator is important for measuring the low-carbon 
development of MFTHs, so it should be retained. The 
evaluation of this indicator requires the government to 
guide MFTHs to gradually strengthen the gathering of 
data for relevant statistics. According to the feedback 
and suggestions of the pilot hubs, before the gathering 
of data for relevant statistics is improved, recent levels of 
“carbon emission intensity” can be reflected by the average 
transport distance of the multimodal cargo, that is, the 

average transport distance of the cargo from arriving 
at the hub to changing to another mode of transport, 
because the “carbon emission intensity” mainly reflects 
the energy consumption of the hub. The key to reducing 
hub energy consumption is to optimise hub transportation 
organisation and shorten the transhipment distance of 
multimodal cargo. Therefore, the average transit distance 
of multimodal transport goods can be used in the near 
future to represent “carbon emission intensity”. According 
to expert consultations and surveys of relevant enterprises, 
the calculation method of the indicator is determined as 
follows:

●　　 The average transhipment distance of multimodal 
goods is less than 0.1 km: 5 scores.

●　　 The average transhipment distance of multimodal cargo 
is 0.1 km to 0.3 km: 4 scores.

●　　 The average transhipment distance of multimodal cargo 
is 0.3 km to 0.5 km: 3 scores.

●　　 The average transhipment distance of multimodal cargo 
is 0.5 km to 1 km: 2 scores.

●　　 The average transhipment distance of multimodal cargo 
is 1 km to 2 km: 1 score.

●　　 No score for the rest.

The evaluation index system has been modified as shown 
in Table 5-2 and Figure 5-1.
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■  Table 5-2 Modified multimodal transport hub evaluation index systems after pilot application

First-level indicators Second-level indicators Third-level indicators

Serial 
No.

Index name
Index 
weight

Serial 
No.

Index name
Index 
weight

Serial 
No.

Index name
Index 
weight

A1 Infrastructure 0.2

B1
Scale of internal 
facilities

0.04 C1 Logistics operating area 0.04

B2
External transport 
support

0.16
C2

Connection of intermodal 
transport facilities (highway, 
railway, water, and air)

0.10

C3 Level of transport hub city 0.06

A2 Service capacity 0.25

B3 Handling capacity 0.05 C4
Maximum annual capacity of 
multimodal containers (or cargo)

0.05

B4 Service function 0.12

C5
Modern transport organisation 
functions

0.04

C6
Integrated Information platform 
function

0.04

C7 Expanding service function 0.04

B5
Operation 
efficiency

0.08
C8

Multimodal container (or cargo) 
transit time

0.04

C9 Overall Customs Clearance time 0.04

A3 Operation level 0.15

B6 Scale of Operation 0.11

C10 Radiation range 0.05

C11
Multimodal container (cargo) 
throughput

0.02

C12
Total revenue from Logistics 
business

0.02

C13 Number of settled companies 0.02

B7 Operation quality 0.04
C14

Proportion of online logistics 
transactions

0.02

C15 Quality of settled enterprises 0.02

A4
Social benefit
and security

0.1

B8 Social benefit 0.05 C16
Value of goods transported per 
unit area

0.05

B9
Security 
Management

0.05 C17
Number and level of accidents in 
production safety

0.05

A5
Green and low 
carbon

0.3

B10
Conservation and 
environmental 
protection

0.10
C18 Land saving 0.05

C19 Environmental protection 0.05

B11 Energy use 0.20

C20 Energy saving equipment 0.07

C21 Electric lighting 0.03

C22 Carbon emission intensity 0.10
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■  Figure 5-1 Management Evaluation Index System of Intermodal Transport Freight Hub modified after 
pilot application

Evaluation
indexes

A4 Social benefits 
and safety

A5 Green and low 
carbon

A2 Service capability

A1 Infrastructure

B1 Internal facility 
scale

B2 External traffic 
support

B5 Operation 
efficiency

B4 Service function

B8 Social results

B9 Security 
management

B10 Conservation and 
environmental 

protection

B11 Energy utilization

B3 Handling capacity

B6 Operation scale

B7 Operation quality

C1 Logistics operation area

C2 Connection of intermodal 
transport facilities(highway, 

railway, water, air)

C4 Maximum annual capacity of 
multimodal containers (or cargo)

C6 Integrated information platform 
function

C5 Modern transportation 
organization function

C8 Multimodal container (or cargo) 
transit time

C9 Overall customs clearance time

C10 Radiation range

C11 Multimodal container (or 
cargo) throughput

C12 Total revenue of logistics 
business

C13 Number of settled companies

C14 Proportion of online logistics 
transaction

C15 Quality of settled enterprises

C16 Value of goods transported per 
unit area

C17 Number and level of accidents 
in production safety

C20 Energy saving equipment

C21 Electric lighting

C22 Carbon emission intensity

C18 Land saving

C19 Environmental protection

C3 Level of transport hub city

A3 Operation level

C7 Expanding service function
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Analysis of evaluation findings5.5

Tier 1 indicators are a summary and comprehensive 
reflection of Tier 2 and Tier 3 indicators. The four pilot 
hubs have been analysed in terms of five Tier 1indicators, 
namely infrastructure, service capacity, operational level, 
social benefit and safety, and green and low-carbon 
standards.

In terms of social benefits and safety, the general score 
rates (the ratio of the actual score to the theoretical 
maximum score) of the four pilot hubs are high, with 
all exceeding 50%, especially in the evaluation of the 
number and level of safety production accidents indicator. 
In the evaluation period (2020), no production safety 
accidents of any grade occurred in the four pilot hubs, and 
all of them received the highest theoretical score of this 
indicator. To some extent, this reflects that China’s hubs 

perform well regarding social benefits and safety, especially 
in the management of production safety. 

In terms of infrastructure, the scoring rates of the four 
pilot hubs are also high, with all exceeding 40%, and 
the scoring rate of one hub reaching 70%, which to 
some extent reflects the acceleration of infrastructure 
construction for China’s MFTHs in recent years, and the 
gradual improvement of distribution systems.

Thirdly, in terms of service capacity and green and low-
carbon considerations, the scoring rates of the four pilot 
hubs are between 30% and 70%, and there are stil l 
ample opportunities for the improvement of these levels. 
Regarding operation levels, the scoring rate of the four 
pilot hubs is lower than 45%, which reflects, to some 
extent, the development characteristics of China’s MFTHs 
at present, which tend to emphasise considerations of 
construction, but ignoring elements relating to their 
operation. These aspects are the weaknesses that China’s 
MFTHs should focus on for their future development.



6Recommendations for Policies 
and Measures



62

Establish and Implement an Evaluation System for Multimodal Freight Transport Hub Management in China

Suggestions on policies and measures for 

competent authorities of the transport industry6.1

6.1.1 Suggestions on policies and measures 
for the MOT

(1) Promote MFTH evaluations and the application of 
findings

Carr y  out  MFTH eva luat ions .  Accord ing  to  the 
relevant deployment arrangements of the 14th Five-Year 
Development Plan for Comprehensive Transportation 
Services, it is necessary to organise MFTH evaluations 
nationwide, and promote the application of emerging 
technologies such as electronic terminals, mobile terminal 
APPs and digital monitoring platforms, so as to improve 
data col lect ion eff ic iency,  information verif icat ion 
accuracy,  and cont inuous  t racking operabi l i ty.  In 
addition, it is recommended to conduct in-depth analysis 
and evaluations of the operational status of MFTHs to 
find existing problems and carry out a national ranking of 
evaluation results.

Promote the application of MFTH evaluation results. 
MFTH evaluation results need to be published to set 
industry development benchmarks and promote the 
sharing of, and learning from, the advanced experience 
of established hubs. Different types of hubs have unique 
character i s t ics ,  so hub ranking and benchmarking 
needs to be classified so that findings can be effectively 
compared. According to the hub type, development 
stage and evaluation results, MFTHs included in the 
management and evaluation work will be classified and 
guided according to their contextual needs. Furthermore, 
in guiding MFTH development, more detailed policy 
recommendations will be issued to form and improve 
more targeted and influential evaluation index systems and 
working methods, which will also continue to improve the 
scientific and leadership contributions of evaluation work, 
in order to upgrade MFTHs in terms of their collection 
and distribution capacity, transhipment and operational 
management efficiency, and intelligent development.

(2) Accelerate the construction of national main 
corridors and hubs related to multimodal transport 

Improving the infrastructure construction of MFTHs 
serves as the basis for carrying out multimodal transport of 
goods. Infrastructure-related indicators are an important 
part of the MFTH evaluation index system proposed 
in this study. Among them, the connectivity of multi-
modal transport facilities (highway, rail, waterway, and air 
transport) and the carrying capacity of urban transport 
hubs mainly depend on the planning and construction 
of the external public infrastructure of multimodal 
transport facilities. According to the feedback from 
relevant enterprises during the evaluation of the pilot 
hubs, the government primarily needs to coordinate the 
planning and construction of public infrastructure, so 
as to promote MFTH development. It is particularly 
necessary for China to speed up the construction of major 
multi-modal transport corridors and upgrade the national 
MFTH capability.

Acce l e ra t e  the  cons t r uc t ion  o f  ma jor  na t iona l 
multimodal transport corridors.  It is necessary to 
promote the construction of major logistics corridors, 
and speed up the formation of a backbone network of 
combined transport facilities spanning the east and west, 
connecting the north and the south, and connecting China 
to the world. It is advised to make up for the shortcomings 
in infrastructure related to trunk railroads and main 
waterways between different regions and major urban 
clusters, accelerate the upgrading of highway bottlenecks 
and busy sections, improve arterial railroad transportation 
networks in the central and western regions, continue to 
promote the construction of deep-water waterways such 
as the Yangtze River, and expand the navigability of the 
Three Gorges hub7.

Speed up the upgrading of main national MFTHs. 
It  i s  necessary  to opt imise  the planning layout  of 
comprehensive transport hub nodes, and take into account 
the needs of urban development plans, industrial layouts, 
and regional integration strategies, and promote the 
establishment of several national and regional multimodal 
transport service bases with large operational scales, high 
transfer efficiencies and wide cover radius ranges. Looking 
at the overall perspective of the strategic positioning 
of regions and cities, consideration should respectfully 

7   The Three Gorges is the largest hydropower station in the world.
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then be given to the layout of facilities, connection of 
lines and networks, supporting functions required, and 
transportation organisation and service supplies, so as to 
accelerate the optimisation of the overall MFTH system 
and improve its efficiency. It is suggested to optimise the 
layout of inland dry ports, and improve the intermodal 
transportation channels and hub networks connecting 
with coastal and border areas.  

(3) Improve regulations and standards concerning 
multimodal transport

The MFTH evaluation index system proposed in this 
study involves indicators related to service capacity and 
the operation of MFTHs. According to the feedback 
from relevant enterprises during the evaluation process 
concerning pilot hubs, MFTH service systems involve a 
variety of transportation modes, which not only require 
enterprises to improve their service and operation levels, 
but also requires the government to develop a relevant 
top-level design that these services function within, in 
order to create a favourable environment for MFTH 
development. In particular, it is necessary to improve 
laws and regulations related to multimodal transport and 
establish and improve the system of supporting standards 
and norms that apply to the hubs. 

Improve laws and regulations related to multimodal 
transport. It is recommended to promote the formulation 
and  rev i s ion  o f  l aws  and  regu la t ions  such  a s  the 
Transportation Law and Multimodal Transport Law, 
to guide and standardise the legislative work of local 
transport administrative departments, to give overall 
consideration to the basic positioning, service attributes 
and management responsibilities of MFTHs, and clarify 
and unify the legal definition of MFTHs. Moreover, it is 
necessary to systematically sort out the definition of “hub” 
in laws and regulations, such as the Railway Law, Highway 
Law, Aviation Law, and Road Transport Regulations, 
so as to identify overlapping, contradictory and vague 
terminology and unify the developing foundations of the 
industry.

Establish and improve supporting standard and 
s p e c i f i c a t i o n  s y s t e m s .  W i t h  r e g a r d  t o  M F T H 
construct ion,  operat ion,  service,  safety,  and green 
development, it is recommended to accelerate related 
research and release a series of standards and specifications, 
such as a unified classification standards for freight and 
similar guidelines, so as to solve key problems including 
poor cross-modal transport connectivity and mismatched 

technical equipment, together with inconsistent data and 
information exchange interface standards. It is necessary 
to speed up the formation of standard systems in terms 
of infrastructure, packaging and carrying units, special 
transport vehicles, loading and unloading equipment, as 
well as data exchange, with standards related to containers 
as their core. 

(4) Improve supporting policies concerning MFTHs

In order to promote the evaluation of MFTHs and the 
application of related results, supporting policies for 
MFTHs should be improved. Appropriate funds and 
policy preferences should be given to bench-marking hubs 
that actively participate in the MFTH evaluations with 
good results.

Actively seek financial  support for MFTHs.  It  i s 
suggested to carry out studies to incorporate the operation 
and management of MFTHs into the scope of financial 
support from central budget funds, vehicle purchase tax 
funds and other financial funds. Efforts should be made to 
promote the MFTH evaluation ranking as an important 
reference for MFTHs to enjoy policies concerning financial 
support. It is suggested to promote the transformation 
of financial subsidies from focusing on hardware facility 
construction to focusing on other functional elements, 
such as hub service capabilities, management levels, 
improved management efficiency and the promotion 
of low-carbon development. More specifically, it  is 
recommended to give financial policy support to MFTH 
service management structures that have significantly 
improved efficiency and well-regulated transport structure 
levels.

Ensure support funds for MFTHs through multiple 
channels.  Financial  inst itutions are encouraged to 
increase credit support for MFTH operators that have 
high rankings in evaluations. The PPP (public-private 
partnership) model can be adopted to guide private 
investors to participate in MFTH reconstruction and 
expansion projects. Related construction funds such as 
railway and civil aviation funds can also be inclined to be 
channelled to MFTHs.

Provide sufficient resources for MFTHs. Preferential 
policies such as priority for land use rights can be provided 
to MFTHs that have high rankings in evaluations to 
improve composite land use.  Under the premise of 
complying with laws and regulations on the use of 
sea areas, sea reclamation management, intensive and 
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economical sea use, and ecological protection, it is advised 
to support MFTH’s use of sea and coastline for collection 
and distribution systems.

(5) Promote information sharing and exchange 

The MFTH eva luat ion  index  sy s tem proposed  in 
this study includes the functional indicators of the 
integrated information platform. In the process of pilot 
hub evaluation, some enterprises have proposed that 
the establishment and improvement of the information 
platform requires the country to strengthen macro 
guidance, establish a mechanism for sharing information 
resources, and accelerate the opening of public information 
resources.

Establish an information sharing mechanism. It is 
necessary to establish a catalogue of information sharing 
methods across different modes of transportation and 
accelerate the establishment of a mechanism for promoting 
the interconnection and sharing of multimodal transport 
information resources among various departments, 
governments and enterprises. Leading enterprises and 
stakeholders of MFTHs are encouraged to coordinate and 
improve information exchange standards and establish 
information sharing and exchange channels. It is also of 
great significance to promote cross-regional multimodal 
transport information sharing, innovative cooperation 
models, and promote the efficient matching and timely 
interaction of information related to cargo resources 
and transport capacity, together with hub facilities and 
resources.

Accelerate the opening of public information resources. 
It is suggested to conduct research and formulate a list 
of public governmental information resources involving 
governmental departments in sectors of transportation, 
customs, entry-exit inspection and quarantine, commerce 
and related divisions, based on the national and industrial 
data resource sharing and exchange platforms and the 
existing information management systems.  This list can 
then be used to share and exchange national and regional 
mult imodal  t ransport  information,  promote “one-
stop” public information services, and provide public 
service information concerning customs clearance and 
release, national inspections, dangerous goods clearance, 
import and export licenses, and other relevant processes. 
Moreover, relying on the cooperation mechanism of the 
Northeast Asia Logistics Information Service Network, 
it is recommended for China to promote information 
interconnection and the sharing of multimodal transport 

ef for ts  within and between countr ies  and regions, 
including Japan, South Korea, ASEAN, Central Asia, and 
the European Union.

6.1.2 Recommended policies and measures 
for local transportation authorities

(1)  Strengthen overall  planning and network 
connections between regional MFTHs

The connectivity of multimodal transport facil it ies 
(concerning highways, railways, waterways, and air 
transport) and the capacity of urban transportation hubs 
depends largely on the planning and construction of 
public infrastructure external to the hubs themselves. It 
is therefore of great importance to build major national 
multimodal transport corridors and improve the capacity 
of main national hubs. Moreover, it is recommended 
that local competent transport authorities strengthen 
the overall planning of regional hubs and promote the 
synergistic development of the hubs in the region, so as 
to enhance hub capacity, strengthen the rapid collection 
and distribution efforts within hubs, and improve the 
connectivity of multimodal transport facilities.

Strengthen the overall planning of regional hubs. 
At present, the development of China’s comprehensive 
t r a n s p o r t a t i o n  h u b s  h a s  e n t e r e d  a  p e r i o d  o f 
h i s t o r i c a l  oppo r tun i t y  f o r  s y s t em  op t im i s a t i on , 
network interconnections, and quality improvement. On 
the basis of promoting the integration of different modes 
of transportation, MFTHs are encouraged to be more 
integrated, intensive, people-oriented, and multifunctional 
and strike a dynamic balance between the supply and 
demand of freight hub services. From regional, urban, 
and strategic positioning perspectives, local transportation 
authorities need to consider the overall layout of facilities, 
network connectivity, support functions, transportation 
organisation, and service supplies. Efforts should be made 
to accelerate the optimisation of the entire multimodal 
transport hub system, guide hubs to become international 
and nat iona l  comprehens ive  t ranspor ta t ion hubs , 
encourage their intensive and large-scale development, and 
improve the overall efficiency of MFTH systems.

Improve the rapid collection and distribution capacity 
of hubs. It is suggested to promote the construction 
of railways and dedicated roads for major coastal and 
inland river ports, aiming at easing traffic congestion and 
contradictions in port and city development. Moreover, 
it is necessary to speed up the connection of high-grade 
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highways with airports and railway stations, and encourage 
qualified logistics parks to plan and build dedicated 
railway lines and special collection and distribution 
channels, in order to achieve the rapid distribution of 
goods. Furthermore, it is recommended to strengthen 
the construction of highway collection and distribution 
stations in railway and air cargo hubs, and optimise “first 
and last mile” distribution channels. 

(2) Foster leading MFTH enterprises

The MFTH evaluation index system proposed in this 
study includes indicators regarding the number and quality 
of enterprises settled in the hubs. The improvement 
of the quantity and quality of the enterprises in these 
hubs requires local competent transportation authorities 
to accelerate the cultivation of MFTH enterprises, 
especially the leading ones, using a certain scale. Local 
governments should speed up the cultivation of MFTH 
operators (enterprises) with cross-transport operation 
and resource allocation capabilities,  and constantly 
work to improve the conditions and use efficiency of 
MFTH facilities. Furthermore, it is advised to encourage 
competent railroad, highway, waterway, and air freight 
enterprises, as well as postal express logistics enterprises, 
non-t ruck operat ing  common carr ie r s ,  non-vesse l 
carriers, shipping brokers and agencies and other logistics 
enterprises to expand multimodal transport business and 
transform themselves into multimodal transport operators. 
Combined with the characteristics of local industries, it 
is suggested to actively cultivate professional multimodal 
transport service entities, in areas of commercial vehicles, 
cold chains, e-commerce express delivery, equipment 
leasing, station operation and information services, so 
that diversified service entities are encouraged to settle in 
MFTHs and expand their professional service scopes.

(3) Improve and implement local supporting policies

In order to promote MFTH evaluation and the application 
of related results, local transportation authorities need 
to improve and implement local supporting policies, 
and give appropriate funds and policy preference to the 
industry development benchmark hubs that actively 
participate in hub evaluations and have good evaluation 
results. Furthermore, it is necessary to strengthen financial 
support for the construction, operation, and maintenance 
of MFTHs that rank high in the evaluation, give priority 
to allocating provincial financial support funds, and 
coordinate and solve the problem of land use for MFTH 
reconstruction and expansion. Meanwhile, it’s also essential 

to carry out dynamic monitoring of MFTH development 
by making full use of the Internet, big data and other 
technological means, assist in MFTH evaluations, and 
issue more specific policies and measures that guide 
MFTH development, based on MFTH evaluation results 
and local conditions.

(4) Establish local multimodal transport management 
agencies

Accord ing  to  f e edback  f rom re l evant  en te rp r i s e s 
during the evaluation of the pilot hubs, local transport 
authorities should strengthen their levels of coordination 
and guidance for MFTH operations, since they involve 
multiple transport modes and governmental departments. 
It is suggested to conduct research and establish local 
multimodal transport management agencies,  led by 
local transport authorities. Local multimodal transport 
management agencies  would be responsible for:  1. 
Coordinating and undertaking MFTH development 
p l a n n i n g ,  b u s i n e s s  g u i d a n c e ,  s u p e r v i s i o n  a n d 
management; 2. Comprehensively connecting different 
modes of transport, such as railway, highway, waterway 
and civil aviation systems; 3. Effectively communicate 
and coordinate with other departments (in charge of 
development and reform, public security, finance, and 
commerce and trade); 4. Addressing major issues in the 
operation and management of MFTHs in a timely manner; 
5. Promoting the refined management and guidance of 
MFTHs and; 6. Actively seeking to incorporate MFTH 
management into the important deliberations of local 
governments. 

Operational recommendations 
for MFTH operators6.2

(1) Focus on intensive and efficient development

The evaluation index system proposed in this study 
includes indicators on MFTH operation efficiency, such 
as transfer times of multimodal transport containers 
(or cargo), which requires MFTH operators to improve 
facility arrangements for the conversion between different 
transportation modes, improve the modernisation of 
facilities and equipment, optimise cargo transfer process 
between different transport modes, realise the centralised 
and rapid transhipment of goods, and create an efficient 
multimodal transport operation platform. Aviation-
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oriented integrated freight hubs need to concentrate on 
the layout of cargo terminals and storage, air express 
processing centres, postal express processing centres, 
and other related facilities, while also optimising the 
streamlining of operations, expanding the depth scale 
of freight areas, and reserve space for future expansions. 
Railway-oriented and water-oriented integrated freight 
hubs need to focus on the overall layout of specialised 
faci l i t ies  and re lated equipment such as  container 
intermodal transport options, and gear needed for loading, 
unloading, and stockpiling, as well as short barges, so as to 
improve the efficiency of multimodal transport systems.

(2) Optimise hub transportation organisation

The evaluation index system proposed in this study 
contains indicators concerning the function of actions 
taken for the organisation of modern transportation 
systems. It is suggested that MFTHs should focus on 
optimising transportation organisation efforts, actively 
upgrade and expand diversified station facilities (including 
loading and unloading equipment), as well as promoting 
innovative practices (such as drop and pull transport, 
piggyback transport, China Railway Highspeed (CRH) 
express, double-deck container transport, and online 
freight platforms). Qualified MFTHs can improve their 
capabilities to provide diversified services by developing 
systems relating to cold chain and emergency logistics, 
together with those relating to handling, storage, and 
transfer sites for hazardous chemicals and other special 
cargo. Overseas transfer centres also need to be built, and 
support needs to be in place for distribution networks 
and business outlets to extend their service chains and 
improve the global marketing capabilities. Enterprises 
settled in MFTHs, the operators of railways and ports, 
shipping companies, freight forwarders, and customs 
administrations offices are encouraged to provide one-stop 
services, so as to reduce the cost and increase the efficiency 
of MFTH services.

(3) Expand hub functions

The evaluation index system proposed in this study 
inc ludes  indicators  re la t ing to  the  funct ioning of 
e xpand ing  s e r v i c e s .  I t  i s  sugge s t ed  tha t  MFTHs 
should actively expand their service functions beyond 
transportation, when conditions are mature. The first 
category of expansion is regarding financial logistics 
services, including warehouse receipt pledges, bill of lading 
pledges, bonded warehouses, agent purchases, advance 
payment for goods, collection on delivery, and factoring. 

The second category of expansion relates to government 
and business services, including industrial and commercial 
affairs, taxation, insurance, customs, national inspections, 
and financial services. The third category of expansion 
is regarding supporting services, including parking, 
accommodation, catering, refuelling (gasoline and battery 
charging), property, repairs, shopping, and entertainment.

(4) Promote IT application and data sharing

The evaluation index system proposed in this study 
inc lude s  i nd i c a to r s  r e g a rd ing  in t eg r a t ed  MFTH 
information platforms. MFTH enterprises need to follow 
state macro guidance, improve their business management 
information systems,  provide external  information 
service interfaces in accordance with the multimodal 
transport information exchange standards, release service 
information on the arrival and departure of goods in an 
orderly manner, as well as on the status of inbound and 
outbound stations and flight schedules. MFTH operators 
are encouraged to promote the application of multimodal 
transport information exchange standards, and strengthen 
their information sharing and business cooperation 
strategies with other enterprises. In addition, MFTH 
operators are advised to integrate information resources, 
promote basic data exchange between different transport 
modes and different departments, and provide one-
stop information inquiry, data exchange and conversion 
services for manufacturers, traders, and carriers. Moreover, 
it is necessary to promote the application of advanced 
information technologies such as the mobile Internet and 
IoT to improve the visual management and intelligent 
service of the whole multimodal transport process.

(5) Make MFTHs safer and more reliable

T h e  e v a l u a t i o n  i n d e x  s y s t e m  p r o p o s e d  i n  t h i s 
study contains indicators for the number and severity 
of production accidents. MFTH operators should stick 
to the concept of “Life first, safety first”, and assume 
the primary responsibility in safe production strategies, 
improve safety production management systems, and 
provide professional production safety management 
personnel and special funds. In view of the technical 
characteristics of their operational roles, MFTH operators 
are requested to urge production staff at all levels to 
strictly implement safe technical operation procedures, and 
strengthen the standardised management of cross-modal 
handover safety operations. In addition, they also need 
to strengthen safety supervision and inspection systems, 
timely remove potential safety hazards, and coordinate the 
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maintenance of hub facilities and equipment overhauls 
to avoid major accidents. In addition, efforts should be 
made to regularly organise training on safety production 
and improve the level of security prevention through 
manpower, material resources and technology. Finally, 
MFTH operators are advised to strengthen life cycle 
safety management planning, strictly carry out safety 
risk assessments, formulate emergency response plans, 
and ensure production safety in all aspects of MFTH 
systems, including hub planning, construction, operation, 
management, and maintenance, in order to continuously 
improve their abilities in promoting safe production 
strategies and emergency response plans.

(6) Build low-carbon and green MFTHs

The evaluation index system proposed in this study 
includes a number of green and low-carbon indicators. It is 
suggested that MFTHs improve land utilisation by making 
full use of relevant spaces, such as multi-story warehouses, 
high rack warehouses, and container yards. Moreover, it is 
necessary to orderly promote the construction of charging 
stations, supporting power grids, refuelling (gas) stations, 
hydrogen refuelling stations and other infrastructure 
for MFTHs, and increase the proportion of new energy 
and clean energy loading and unloading equipment and 
transfer vehicles used in MFTHs, as well as promote the 
use of shore power for ships in ports. Efforts should be 
made to promote the green upgrading and renovation of 
existing MFTH facilities. Priority shall be given to the 
use of renewable or clean energy heating systems and heat 
pump cooling technologies for Heat, Air Ventilation, 
and Cooling (HVAC) equipment, natural ventilation 
for warehouses, and energy-efficient air conditioners 
for constant temperature and cold storage settings. 
Other intelligent energy-saving measures also need to 
also be taken. For example, it is advised to enhance the 
configuration of energy-saving equipment such as electric 
forklifts and electric tractors, and continuously improve 
the energy-saving and intelligent control levels of hub 
lighting and electrical appliance. Attention must also 
be paid to the treatment of water pollution, acoustic 
environmental pollution, garbage, and waste in the hubs. 
Moreover, it is necessary to optimise the space layout of 
MFTHs and reduce the average transit distance of cargo, 
so as to reduce energy consumption and carbon emissions.

Outlook and recommendations 
for MFTH evaluation in China6.3

6.3.1 Prospect of MFTH evaluation in China

The Chinese government attaches great importance 
to the development of multimodal transport, and has 
incorporated the MFTH evaluation into the related 14th 
Five-Year Plan. The MOT and the National Development 
Report Commission (NDRC) have implemented the 
mult imodal  transport  demonstrat ion project ,  thus 
laying a good social foundation for further promoting 
MFTH evaluation in China in its next phase. All these 
factors contribute to bright prospects for the evaluation 
of MFTHs in China.

(1) The government values multimodal transport 
development and plans to promote MFTH evaluation

The government attaches great importance to the 
development of multimodal transport. In recent years, 
the Chinese government has successively issued a series of 
documents to promote the development of multimodal 
transport, such as the Notice on Further Encouraging 
Multimodal Transport Work[3]. In February 2021, the CPC 
Central Committee and the State Council jointly issued 
the National Comprehensive Transport Network Planning 
Outline, clearly proposing to “improve the efficiency of 
multimodal transport and logistic service”, and “promote 
the construction of multimodal transport logistics parks 
and special railway lines”.

The MOT has included MFTH evaluation in its “14th 
Five-Year Plan”. In November 2021, the MOT issued the 
14th Five-Year Plan for Development of Comprehensive 
Transportation, listing 19 dedicated action plans, the 
first of which is the improvement of comprehensive 
transportation hub services.  Specifically, it  aims to 
“improve the service of the comprehensive transport 
hubs for both passengers and freight by establishing 
an evaluation index system, conduct the service ability 
evaluat ion,  and continuously  improve the level  of 
connection, transfer, collection and distribution capacity, 
transhipment efficiency, operation management efficiency, 
together  wi th  informat i sa t ion and inte l l igence  of 
comprehensive transportation hubs”. The above statement 
provides an important basis for the promotion of MFTH 
evaluation in China.
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(2) Favourable social foundations to carry out MFTH 
evaluation

In recent years, the MOT and NDRC have implemented 
th re e  b a t che s  o f  n a t i ona l  mu l t imoda l  t r an spo r t 
d e m o n s t r a t i o n  p r o j e c t s .  T h e  M OT  a n d  N D RC 
have strengthened supervision and guidance on the 
implementation of demonstration projects, and have 
kept related partners and offices informed of the progress 
and existing problems of demonstration projects of 
multimodal transport,  and initial ly formed a batch 
of replicable and promotable experience models for 
the development of multimodal transport hubs. By 
participating in the establishment of demonstration 
projects, MFTH enterprises have improved their service 
quality and corporate brand image, thus laying a good 
social foundation for the promotion of MFTH evaluation 
in China in its next stage. China promotes the evaluation 
of multimodal freight hubs, which can be applied first 
to hubs in multimodal demonstration projects and then 
gradually expanded to other hubs.

6.3.2 Suggestions for MFTH evaluation 

(1) Continuously improve the evaluation index 
system

A scientific and reasonable evaluation index system is 
a reliable tool to measure the development of MFTHs, 
which have multiple functions, long chains of systems 
and processes and diverse elements. It is necessary to 
continuously adjust and improve the evaluation index 
system according to the progress of evaluation work 
and changes in external factors such as socio-economic 
development. It is also possible to develop a more detailed 
evaluation index system for different types of MFTHs in 
the future so that the evaluation can play a better role in 
guiding and serving MFTH development. In the future, a 
more detailed evaluation index system can be studied for 
different types of MFTHs.

(2) Establish a pragmatic and efficient evaluation 
mechanism

MFTH evaluation is a systematic project, involving a large 
number of departments and enterprises, a large amount 
of data, and complex work procedures, which requires the 
establishment of a pragmatic and efficient evaluation work 

mechanism. It is therefore recommended to establish and 
improve the data statistics system and guide MFTHs to 
pay attention to the statistics of relevant indicators such as 
carbon emission intensity. In addition, efforts should be 
made to improve the means of obtaining evaluation data. 
Information should be collected in various forms such as 
network surveys, telephone surveys, in-depth interviews, 
field investigations, symposiums, E-mail questionnaires, 
and government and association data collection activities, 
so as to ensure the timeliness and accuracy of the base of 
MFTH evaluations. 

(3) Make full use of industry associations and 
scientific research institutions to carry out MFTH 
evaluations

As  impor t an t  b r idge s  b e tween  gove rnment s  and 
enterprises, industry associations and scientific research 
institutions are eligible to undertake MFTH evaluation 
work, which would not only use their great advantages 
in indicator research, survey organisation and result 
application, but also give full play to their main role in 
providing decision support for industry development and 
promoting the vigorous development of MFTHs.

(4) Focus on the publicity and application of the 
evaluation results

Evaluation results can be used as a basis to measure the 
service capabilities of a single hub or the development 
of the entire transport industry. In addition, the results 
can also become an important tool  for identifying 
problems, promoting competition among hubs, and 
promoting the high-quality development of the transport 
industry.  It  i s  recommended to release the Annual 
Report  on the MFTH Development Quality based 
on the evaluation results, which can summarise the 
annual development of MFTHs, provide excellent cases 
for the industry to learn from, look forward to future 
development directions and trends, and increase the 
amount of attention that the entire industry receives. 
Furthermore, competent authorities and MFTH operators 
are also advised to summarise, replicate, and promote their 
typical experiences in terms of infrastructure construction, 
service capacity enhancement, operation improvement, 
social benefits, safety guarantees, and green and low-
carbon development, so as to provide useful, replicable, 
and effective references for other MFTHs.
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Evaluation Form of Multimodal Freight Hubs Status

Name of indicator Reported data Instructions for filling out the form

1. Logistics operating area The logistics operation area is _____ square metres.

It includes wharves, railway loading and unloading lines, 
roads,  warehouses ,  yards ,  canopies ,  dis tr ibution and 
processing sites, truck parking lots, loading, and unloading 
sites, information service sites, etc., excluding living and 
business support sites.

2. Connection of intermodal transport 
facilities

The hub has _____kinds of effective transport connectivity, including _____ (please choose 
among road, rail, waterway, and air). The rail loading and unloading lines or dedicated lines 
(if available) _____ (have/ have no) access to the logistic park. Moreover, berths (if available) 
_____ (are/ are not) located within the hub boundaries.

Effective transport mode connectivity means that the hub 
is within 5 km of highway entrances and exits, rail freight 
yards, terminals, and airports.

3. Level of transport hub city
The located hub city _____ (is /is not) national-level logistics hub, its positioning is _____ 
(please select international, national, regional, local, others) integrated transport hub.

4.Maximum annual capacity of multimodal 
containers

The maximum number of intermodal containers that can be transported at the hub per year is 
_____ TEU/year.

It refers to the hub’s multimodal container design capacity, 
not the actual throughput.

5.Modern transport organisation function

(1)  It supports modern modes of transport such as drop-and pull transport and bump 
transport. _____ (Yes/No).

(2) It supports cold chain logistics transport. _____ (Yes/No).
(3) It operates international routes (or flights). _____ (Yes/No).

6. Integrated information
platform function

(1)  The hub integrated information service platform can realise the basic data exchange 
between different modes of transport. _____ (Yes/No).

(2)  The hub integrated information service platform can realise the basic data exchange 
between different departments. _____ (Yes/No).

(3) It supports multimodal transport single order system. _____ (Yes/No).

7. Multimodal container transit time
The average time for a domestic intermodal container to arrive at a hub and change to another 
mode of transport is _____ hours.

Annex
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Name of indicator Reported data Instructions for filling out the form

8.Overall customs clearance time
It has a port function. _____ (Yes/No).
The average time allowed for cargo removal from arrival port to departure port is _____ 
hours.

This includes the time-consuming process of arrival, loading 
and unloading, stowage, handling, declaration, inspection, 
release, pick-up, and departure of cargo.

9.Radiation range

(1)  The hub organises the operation of lines (trains, flights) covering the main cities in the 
province _____ (fill in at least three, excluding the city where the hub is located, if not fill 
in “none”).

(2)  The hub organises the operation of lines (trains, flights) covering major cities in China 
_____ (fill in at least 3, excluding cities within the province, if not fill in “none”).

(3)  The hub organises the operation of lines (trains, flights) covering major cities in Asia 
_____ (fill in at least 3, excluding domestic cities, if not fill in “none”).

(4)  The hub organises the operation of lines (trains, flights) covering major cities in the world 
_____ (fill in at least 3, excluding cities in Asia, if not fill in “none”).

10. Multimodal Container throughput
In the previous year, the hub completed an intermodal freight container volume of   _____
TEU.

11. Total revenue from logistics operations
In the previous year, the sum of the revenues generated by the hub through logistics business 
activities was _____ billion.

It  includes revenue from logist ics  operations such as 
transportation, storage, loading and unloading, handling, 
packaging, distribution and processing, and information 
services.

12.Number of settled companies The total number of settled companies within the hub is _____.

13.Quality of      settled companies There are 3A-level and above enterprises _____ in the hub.
Logistics enterprises are identified based on the Classification 
and Assessment Indicators for Logistics Enterprises (GB/T
19680-2013).

14.Proportion of online logistics transaction

(1)  In the previous year, the total transaction value of the hub logistics services were_____ 
billion RMB.

(2)  In the previous year, the transaction value of logistics services achieved by the hub through 
online platforms (including those built by the hub itself ) was _____ billion RMB.

15.Amount of tax per unit area In the previous year, the hub completed tax collections of _____ billion RMB.
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Name of indicator Reported data Instructions for filling out the form

16. Number of production safety accidents
In the previous year, the number of safety accidents in the hub was _____, of which the 
number of general accidents was _____.

The criteria for identifying and classifying production safety
accidents refer to the Regulations on the Reporting and
Investigation and Handling of Production Safety Accidents.

17. Land saving No need to fill in the form.

18.Environmental protection

(1) There are excess wastewater discharges within the hub_____. (Yes/No).
(2) Noise meets the requirements of GB3096. _____ (Yes/No).
(3)  Effective separation of waste collection and disposal has been implemented, and the waste 

collection station has airtight measures to reduce the escape of odours, etc._ ____ (Yes/
No).

19.Energy-saving equipment

(1)  HVAC equipment uses renewable or clean energy heating systems, and heat pump cooling 
technologies, etc._____ (Yes/No).

(2)  Natural ventilation is preferred in warehouses. _____ (Yes/No). Constant temperature 
storage and cold storage uses energy-saving air conditioning equipment or other intelligent 
energy-saving measure have been adopted. _____ (Yes/No).

(3)  The hub is equipped with electric forklift, electric tractor, electric platform conveyor, 
shuttle vehicle (RGV) or other energy-saving equipment. _____(Yes/No).

(4)  The oil-to-gas energy saving technologies have been applied, with the utilisation rate ≥ 
30%. _____ (Yes/No).

(5)  New energy supply stations such as charging stations or gas refilling stations have been 
built at the hub. _____(Yes/No).

20.Electric lighting

(1) LED light source usage rate reaches 90% or more. _____ (Yes/No).
(2)  Distribution transformers reach level 1 energy efficiency according to GB 20052. _____ 

(Yes/No).
(3)  The pumps and fans meet the energy saving evaluation value requirements of GB19762 

and GB19761, respectively. _____ (Yes/No).
(4)  In terms of indoor public lighting system, energy-saving control measures have been 

adopted, such as division of different areas, setting the time, and infrared induction. 
_____(Yes/No).

(5)  The street lighting system can automatically start and stop according to the outdoor 
illumination level and the set time. _____ (Yes/No).
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Name of indicator Reported data Instructions for filling out the form

21.Utilisation rate of new energy vehicles New energy vehicle usage rate is _____%.
It refers to the proportion of new energy freight vehicles 
owned by the park to the number of freight vehicles owned 
by the park, excluding vehicles owned by others.

22.Carbon emission intensity
(1) In the previous year, the cargo throughput was _____ million tons/year.
(2)  In the previous year, energy consumption by different types: including electricity _____ 

kWh, natural gas _____ tons, ...... (please add other energy types).

Note: If an indicator cannot be filled in, please briefly explain the reason, e.g., no relevant statistics or confidential data, etc.
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