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ABSTRACT

Blockchain was proposed in 2007 and began to be applied to actual services soon after—

ward. The railway system covers railroad construction and railway services. Because of
the public characteristics of the railway system, it is expected that significant advantages
can be obtained through the introduction of blockchain. Many benefits can be gained by
applying the blockchain to them, but it is impossible to apply the blockchain to every part
immediately due to the limitations of time and resources. Therefore, it is necessary to derive
services or functions to which the blockchain will be applied and to select the part of them
first. Since there are various evaluation criteria to derive the priority of blockchain adoption,
systematic consideration is required. In this study, AHP was applied to calculate weights
for evaluation criteria and systematical evaluation. Through the results of this study, it
is expected that it is possible to build a roadmap for a next-generation railway system.
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(Figure 1) Blockchain Adoption in the Railway Service
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- Quality assurance
- Smart contract

- Information
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Railroad Construction
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(Figure 2) Blockchain Adoption in Railroad Construction and Infrastructure
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# Additional effect }—‘ International competitiveness

ﬂ Scale ‘ Scale of existing system
—{ Importance }—ﬂ Frequency of use ‘ Frequency of a system use
—{ Related system impact ‘ Impact of a system to related system
—{ Internal complexity ‘ Complexity of internal system structure
Installation : . . .
i difficulty ——( Environmental complexity ‘ Complexity of surrounded environment
4{ Target performance Target performance of future system
4{ Safety ‘ Expected improvement of the system data safety
imf)xl’z?lg‘i‘int ——{ Transparency ‘ Expected improvement of the system data transparency
—{ Usability ‘ Expected improvement of the system usability
Expected improvement of participants’ international

competitiveness

(Figure 3) Hierarchy of Decision Criteria
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(Figure 4) Hierarchy of Sub-Systems in Railway System
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(Table 1) List of Subsystems for Priority Evaluation

Sub-system

Detail

S1. Contract management system

Contract management system with various external companies
participating in railway construction, service provision,
maintenance, etc.

S2. Quality assurance and parts history
management system for rolling stocks

and railroad

infrastructures

History management of work and parts for quality assurance
in railroad construction and maintenance stages

S3. Cargo route tracking

Cargo route tracking system for quality control of transportation
services through railroad system

S4. Digital ticketing and passenger

information management

Blockchainization of ticketing service for increased convenience
and safety management of passengers using the railway system,
and passenger location tracking and history management
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(Table 2) Result of AHP
Sub-system Average ranking Standard deviation Percentage of 1™ rank | Average CR
S1 2475 1.13 25.0% 0.09
S2 2.2 1.16 40.0% 0.04
S3 2.125 1.06 20% 0.06
S4 2.6 1.10 15% 0.12




Std. deviation
0.270
0.260
0.248
0.29%
0.329
017
0.268
0.176
0.287
0.202
0.250
0.153
0.189
0.189

Average priority
0477
0.308
0.215
0516
0.606
0.163
0.230
0.178
0.520
0.204
0.276
0.145
0.161
0.161
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(Table 3) Priority of Decision Criteria
Detailed decision criteria
Internal complexity
Environmental complexity
Target performance
Transparency

Related system
Usability

Frequency of use

Scale
Safety

’ International competitiveness

] A 2~E(S2)S

Importance
Installation
difficulty
Expected
Improvement
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