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Abstract This research is aimed to identify the building factors and deriving the importance of each factor for
establishing the smart distribution center in the fourth industrial revolution era. The research methodology used
CFPR(Consistent Fuzzy Preference Relations) to effectively extract expert knowledge. Research has shown as
principle factors that “Service” is the first factor to be considered as 0.271, followed by “Infra(Warehouse)”’(0.254),
“Information System”(0.247), and “Equipment”(0.228). And as detailed factors, “Reliability” showed the highest
importance as 0.091, followed “Visibility of Information System”(0.076), “Space Advancement”(0.075),
“Location”(0.074) and “Satisfaction of service”(0.073). This study has implications in that it has presented an
establishment direction for the smart distribution center.
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Fig. 1. Domestic Distribution Market Size Trend
Source) National Statistical Office, ShinYoung Securities (2017.11)
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Table 1. 7 Trends in Logistics

Key Trend Main Content

+ Online channel dominance stands out in
the competition between online and offline
channels.

« Offline distribution companies are also
trying to enter online channels.

Dominance of the
online channel

« With the popularity of smart-phones, offline

Rising of the o .
showrooming stores are turing into simple showroom.
+ Continued growth of the online market that
phenomenon ) "
represents a price competitive advantage.
Advent of + The emergence of a new concept 020

business model based on the evolution of

the O20 business . ,
information technology.

Emphasis of the
last-mile delivery

+ End-customer contact delivery becomes a
competitive power of business.

Expansion of the
information
platform provider

« Expanding information platform business
scope by continuing convergence of
on-line and off-line.

« In order to gain the competitive advantage,
data forecasting and analysis skills become
competitive of logistics innovation.

Importance of data
predictability

« The need for efficient logistics centers to
handle products quickly and accurately is
constantly growing, with more scale of
delivery and increase of the high volume of

Automation and
advancement of

the distribution small order.
center + Need to automate and enhance distribution
centers as wages increase and land prices
rise.

Source) (S. H. Song. 2015). "Changes in Logistics Industry Trends
and Strategies,” presented by the Korea Chamber of Commerce
and Industry’s logistics committee meeting (D. J. Kim, 2017). "The
Emergence and Implications of Logistics Start-up Companies,”
"Weekly KDB Report,” Korea Development Bank, pp. 2018), (D. S.
Kang, 2018), the responses of Korean logistics companies according
to the Fourth Industrial Revolution, Master's thesis of Chosun
University, 2018 Reconstruction
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Table 2. Extracted evaluation factors

Ca’\tA:gl;gry Middle Category Explanation F;?:;?J?
Need to enhance the layout of distribution centers that can reduce costs by
Space ) - ) L )
Advancement qoncentratlng 'and optlmlglrjg the qperatlon{storage faqlme; in a given space due to
rising land prices and difficulties in securing large sites in urban areas.
Need to increase the size of the center due to the collapse of the distribution [53], [7]
Enlargement boundaries of the online and off-lines, the convergence of busine§s conditiqns, and
the increase of storage space by product due to the customer’s large size and
Infra small multi-product production.
(warehouse) Generally, distribution markets are concentrated in the metropolitan area(urban
Location area), and logistics centers around the capital area are located to provide better | [54], [55], [56]
transportation cost.
Global warming requires energy reduction and reduction of greenhouse gas
Sustainability emissions, which requires the establishment of an energy efficient, eco—friendly and | [57], [14], [58]
sustainable green distribution center.
) Need an automation due to rising labor costs, aging, difficulties in staffing and
Automation frequent personnel changes which are lead to lost productivity. (301, {56, 160]
Productivity It' can be app!ied to'g variety of distribution channels (oq & off-line) and needs
(Efficiency) hlghfspeeq, high-efficiency faciliies that can respond quickly to the patterns of | [58], [59], [8]
Equipment small multi-products.
It is a flexible facility that can adapt to inventory changes and adapt to diverse
- . ) . . [30], 53], [20],
Flexibility distribution channels and business environments as life-cycle changes or modular 61]
logistics facilities with the flexible response to fluctuations in volume.
Securing logistics operation accuracy by designing process and introducing facilities
Accuracy that minimize human error. 159), [62]
The ability to provide real-time information linked to ICT/IOT to the entire distribution
Visibility center process such as inventory management, distribution history display, [7], [20], [15]
temperature/impact/smell and quality information.
A technology to collect and provide logistics information generated in the stage of
Big Data demand prediction, procurement, warehouse management, ordering, and delivery in [45], [63], [8]
Inf ) conjunction with ICT/IOT technology.
ngg:rt%on Integrated WMS Integrated warehouse management system that can analyze and optimize visible 62], 641, [13]
(Warehouse information  through  big data and Al  technology, and efficiently ! [54]’ §
management) manage/operate/control the warehouse process.
Electronic  transaction document certification and logistics ~ synchronization
Security/ technology, awareness of hazardous materials and risk situations, and monitoring 4], [31]
Safety technology. Risk prevention system technology by automatic detection of fire or
security.
Reliability Deliver the right amount at the right time without error. Faster, more accurate
delivery is critical in the Omni Channel era. [31], [67], [14],
Satisfaction Helping customers with rapid service (prevent product damage, prompt delivery, [65], [66]
and return processing, etc.)
Service Tangibility Extern'akl appearance of 'quistics centers that can give customers confidence, such I68], [50]
as facility, employee ability, and system appearance.
Performing supply chain management and VAS(value-added- service) that are
VAS responsive to customer requests, including simple product archiving and operational [65], [66]
functions.
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Table 3. Outline of experts’ in—depth interview

results
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