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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

Analysis on Implementation Result of

Logistics Technology R&D

1. Purpose

» Based on the analysis of Korean government-driven logistics
R&D, this study aims to analyze qualitative outcome of logistics
R&D, drawing factors contributing to the success of projects.
For this purpose, this study not only covered the projects led
by the Ministry of Oceans and Fisheries and the Ministry of Land,
Infrastructure and Transport, which are major competency
departments of logistics R&D, but also included those driven
by the Ministry of Science and ICT, the Ministry of Trade,
Industry and Energy and the Ministry of SMEs and Startups.



2. Methodologies and features

1) Methodologies

Specific contents of the

Contents Sy

Methodologies

1. Survey on the | Survey on the current Search NTIS logistics keywords and

current status | status of logistics R&D classification

of logistics R&D | tasks

tasks and its Classification of logistics | * Utilizing NTIS classification system

classification | R&D tasks and support | * Analysis on the status per

status government

departments/implementation
bodies/features

2. Analysis on the | Basic statistics analysis Survey on the outcome per

outcome of projects/input of 100 million won
logistics R&D and the ratio of projects with fruitful
tasks outcome
In-depth analysis Input — Output analysis: DEA
% Utilizing R and Benchmarking
packages

X Utilizing DEAP for verification
Priority analysis: MCDM analysis
X Developing Java program

3. Analysis on Drawing success factors | * Analyzing existing VOC(Voice Of
success factors | of projects Customer) data
of logistics R&D Literature survey
tasks FGI (Focus Group Interview) with
experts
Quantitative analysis (Probit model)
Analysis on the priority Hierarchy Process) analysis
for each success factor of
projects
4. Conclusion and | Direction for Frequency analysis on task names
policy implementing policies and keywords

suggestions Literature survey




EXECUTIVE SUMMARY

2) Features

AHVININNS

» For the last decade, KIMST and KAIA have implemented four

logistics R&D projects. However, there has been no study to
summarize and analyze what specific tasks were carried out for

each project and its outcomes.

- While KIMST has pushed ahead ‘Project for the Development
of Advanced Port Logistics Technology' and ‘Study on Base
Technology for the Construction of U-based Shipping and
Logistics System’, KAIA has conducted ‘Transportation and
Logistics Research Project’ since 2007. However, institutions
have not managed R&D results and outcomes, such as patents
(application/registration), academic papers (domestic, SCI/non-SCD),
S/W registration, technology transfer and commercialization.
Therefore, a comprehensive research on logistics R&D outcome

has not taken place.

- In fact, government departments including MOF, MLIT, MSIP and
MSS have carried out approximately 400 logistics R&D tasks for
the last decade. However, no research has been conducted

concerning the analysis of its outcome and success factors.

» Tapping into the National Science & Technology Information
Service (hereinafter NTIS), this study conducted complete
enumeration of logistics R&D. Hence, it carried out a
quantitative analysis by utilizing analysis methods, such as basic
statistics analysis, data envelopment analysis (DEA) and
Multi-Criteria Decision Making (MCDM). In addition, this study
distinguishes from others by drawing success factors for

commercializing logistics R&D tasks based on FGI (Focus Group



Interview), AHP (Analytical Hierarchy Process) survey, and Probit

analysis.

3. Results

1) Summary
» Investigating a total of 393 logistics R&D tasks following 6 steps

- Basic data were collected by searching keywords and tasks for
each project on NTIS

- With regard to 393 tasks, the study surveyed task information
including project name, task name, budget and classification
etc., while investigating outcome information such as papers,
patents and technology transfer.

- The survey showed that the total budget of 294.3 billion won
have produced significant outcomes

(Table=1) Summarization of Logistics R&D outcomes (2008~2016)

. Budget Papers (number)
Tesieliiion | Wrnleeeifss (1 million won) Domestic SCl Non-SCl
2008~2016 393 294319 1,343 336 b53
Foreign patent

Domestic patent (number) Technology transfer | Commercialization

(number) S/W reg-
istration |+ Numb ~ Amount | Number | Amount
(number) | erof | (1million of (1million
cases | won) cases | won)
769 336 3 - 109 7 2,904 277 35,099

Data: Summarized by KMI by searching NTIS

L Re?;trat Applicati | Registr

on ation




EXECUTIVE SUMMARY

» Analyzing the current status of support per government departments,

location of implementation bodies and cooperation types etc.

AHVININNS

- Size of support per government departments: the number of
tasks was not that different among departments but MLIT spent

a large amount of expenses on projects

- Distribution of task purpose: Most tasks were aimed at research

and development, accounting for 89.8%

- Distribution of logistics functions: The order of functions goes
transportation, transfer, unloading, storage and packaging and
8.1% of all tasks were multi-functional tasks containing more

than 2 functions

- Distribution of types of development subjects: Hardware,
software and hardware/software account for 43.5%, 40.2%, and

16.3% respectively

- Others: Analyzing the distribution per location of implementation
bodies, cooperation types, degree of research supervisor, R&D
stages, technology life cycle, and classification of commercialization

etc.

» After analyzing the current status of support per type of tasks

driven by MOF and MLIT, which are two leading government
departments in charge of logistics, this study identifies their

distinctive features from other government departments

- Purpose of tasks: The ratio of MOE and MLIT tasks for the

purpose of commercialization is fairly low

- Logistics functions: Most of the tasks carried out by MOF were



centering on unloading and transportation. MLIT has highly
covered transportation functions with other functions equally
distributed

- Types of development subjects: MLIT is centering on hardware,

while MOF is equally distributing the subjects

- Technology life cycle: MOF and MLIT all provide a large support

to tasks with intro stage

= Summary: R&D tasks carried out by MOF and MLIT are relatively
low in tasks for commercialization, while large support goes to

hardware driven, multiyear and intro-stage tasks.

% MOF and MLIT are focusing on R&D for establishing public

foundation rather than commercialization

(Table-2) Summarization of support status per government

departments/types
Name of Institution | Purpose of | Logistics = Typeof | Research | Technology
department type Task function |development duration | life cycle
.M|n|stry of Research R&D Transport HW Multple Growth
Science and ICT years
l\/||n|strY of Academy R&D Transport sw Multiple Others
education /storage years
Ministry of Land, !
Multiple
Infrastructure and| Research R&D Transport HW Intro
years
Transport
M|n|stry of . Multiple
Agriculture, Food|  Academy R&D Packaging SW Growth
. years
and Rural Affairs
Ministry of Trade, )
Multiple
Industry and Industry R&D Transport | HW/SW Jears Others
Energy

Vi



EXECUTIVE SUMMARY

Name of Institution | Purpose of | Logistics = Typeof | Research | Technology
department type Task function |development duration | life cycle
Ministry of SME
nistry of SMEs Industry R&D Storage/ SW Oneyear | Growth
and Startups Transport
Ministry of )
T Multipl
Oceans and Industry R&D ranspgrt/ HW/SW uitiple Intro
L Unloading years
Fisheries

Data: Summarized by KMI by searching NTIS

» Conducting basic statistics analysis, DEA and MCDM provide

quantitative analysis for each classification

- Type of Institution: Overall, academic circles showed high
academic and technological outcomes, while industrial circles

produced high achievements in commercialization

- Degree of research supervisor: Tasks carried out by research
supervisors with PhD degree produced high achievements and
those with bachelor's degree showed higher outcome than those

with master’s degree

- Logistics function: Multi-functional tasks in connection with
other tasks showed a higher possibility for commercialization

but relatively low in quantitative achievements

- Type of development subject: Outcomes were evenly generated
for hardware and software, but quantitative achievements of

hardware turned out to be low

- Others: Analyzing the result of generating outcome per types

of cooperation and degree

» Based on collecting VOC of implementation bodies of logistics

R&D, literature survey, FGI with experts and quantitative analysis,

Vii

AHVNANS



this study have drawn key success factors of commercialization
to enhance the success rate of logistics technology R&D projects.
Next, it identified the priority by carrying out AHP survey on

major stakeholders

(Table-3) Priority of success factors for individual logistics technology R&D

Analysis

Major class Minor class Rank
value
Planning market—oriented R&D 0.187 1
R&D Experience and capacity of research supervisor| 0.123

implementation Quality of participating researchers 0.068

Concentration of R&D budget 0.075

3

7

6

Agreement on R&D direction of those in 0.159 9
charge of commercialization )

Commercialization 9

5

4

Securing budget for commercialization 0.041
Marketing and distribution channel 0.091
) Responding to changes of market demand 0.112
Environment U
Legal and institutional changes 0.020 13
Selecting excellent institutions 0.041 8

Securing flexibility of R&D management 0.021 12
Protecting R&D rights 0.028 (K
Supporting connected R&D 0.034 10

R&D support

2) Policy suggestion

» R&D scope of government departments in charge of logistics

should be expanded

- The number of tasks carried out by major competency
departments of logistics, MOF and MLIT, was 71, while non-

competency departments of logistics conducted 142 tasks

viii



EXECUTIVE SUMMARY

- According to the result of analyzing 71 tasks driven by MOF
and MLIT, most tasks were reflecting the needs of actual fields

AHVININNS

with subjects regarding ports and land logistics such as

low-carbon, terminal and logistics center.

- On the other hand, 142 logistics R&D tasks carried out by
non-competency departments such as the Ministry of Science
and ICT, the Ministry of education and the Ministry of SMEs
and Startups (MSS) were centering on technology and
purpose-driven tasks rather than logistics. The subjects of
these tasks include RFID, platform, smart service and

automation etc.

- In particular, these departments have pushed ahead a large
number of port and logistics related projects including port

automation, security and information system etc.

» It is necessary to implement R&D to prepare for increasing

demand of international logistics

- Despite a sharp increase of CBT (Cross Border Trade) resulting
from rising market of cross-border online shipping, relevant

R&D is almost nonexistent

- During the FGI carried out by this study, one expert mentioned
that the international logistics market will significantly expand,
forecasting the overload of operations at ports and port
hinterlands. Therefore, it is urgent to develop international
logistics related technologies such as advanced equipment,

optimization algorism and connecting platforms.



3) Expected benefits

» Utilize as a material for reflecting on logistics R&D that has been

carried out for the last decade and consider its future direction

» Utilize this study when pushing forward logistics R&D in the

future, increasing the success rate of commercialization

4) Limitations
» Depending on NTIS classification and keyword search

- A complete investigation on logistics R&D was not carried out
due to the tasks whose outcome has not been registered to NTIS

and the lack of logistics R&D classification

= Bach government department is necessary to conduct

classification and complete enumeration for all logistics R&D

» Conducting FGI and AHP survey only targeting experts in
logistics R&D

- Other than experts in logistics R&D, the supplier of logistics
technology, it is necessary to carry out FGI and AHP survey to
experts of logistics business, who are the consumer of logistics

technology and then compare the results.

- Survey on R&D experts in other industries (other than logistics)

should take place

= Utilize this as an insightful comparison material for logistics
R&D study in the future
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SAHIXT PR 70.4% 1.4% 28.2% 100.0%
Sof QR 47.2% 37.5% 156.3% 100.0%

A= NTIS Mg Sall KMI 24

ER77]& R&DE A¥tEoz ?_EE} 3 ARASE FAHlEo] He

ikl
U, RIS H s Featite] B ArdS vlEo] B Ao H5)

23




H 2-6) BXE- IHSHE X2

fXE 212zt AL Ardet A
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Atz NTIS Mg Salf KMI 24
SRR 4O 5, B, 27, ol 2 5 57 Hobd
9 ulgo] Uiy P55 BEH AoR UEhTh wha Seatn
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v, h?“ﬁiwﬂ &k 7 A
= DMUjO 22 8.2 &k

;5= DMUjO #9484

Kt=: OZHZ(2016. 11),"REZ 70| 7|kt X&) 2l A2k A

DEA= AR 4 7y AAHES] S7H&o] 22 RO Hie
2= (Constant Returns to Scale, ©]8} CRS)= 7FYstal Q=
CCR Eg3} F&of st z.\—5—_}7“1‘1;(Varialble Returns to Scale, ©]s}
VRS)S 7H43tal 9l BCC Loz FHE & 9loH, o] & 1y
DT E0g Ao 4L R Er?j?(]f?}(lnput Oriented) g} A&
849 238 F= A=A Output Oriented) EFo] At

# Ao A= DEA £4 Al CCR 3% FUAF P2 ol-85t
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Il=leniolinl 2 AHIEEIX|,, M3, MAS, p. 6
9) Hrk|§9 MM, p. 6
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93 R¥} DEAP(Data Envelopment Analysis Program) 5 ¥ %<
AFE o™ RojA+= DEAE 93t Benchmarking 7| A& &-8-31c}.

2) MCDM

MCDM2 &322 Az AFEHe tMult)®] 7]1&(Criteria)
sto| A 3= 9JAFE A (Decision Making)S Wsly, Q8 EAozL
THro] HHF £4& 7HAAL Q1AL ZF Z3et £ AT HaT &
= &S 7 Sl Aolth10 ZEAt Y B oAFEEE 9
2 SAH, 7H4, 8], &5, "7, QlH 0, QAHEo], HEE
S 22 OFe $4L 7M1= o8 S7Y AsAt Hickel HisiA
B7sllof & Aot Z4740] £A452 247 HE Ve 5RE THA
I lom, o] & AR AP siA BIRetHE AL vl ol o
o] & Zojt}.
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BAFk XFEXF | 1,000 | 12km/l  200km/h  E(2) K1) ()
BAHI RFSXF | 1,200 | 11km/l | 190km/h | 3K1) Q) @)
CAt m RtEXR} 950 7km/l | 180km/h  3K1) &) =(2)
DA} o XIS AL 800 8km/l | 170km/h | A(@) SH1) SH1)

INE=MPSINES TS

10) HRF(2018. 7), "I |& QAZE YHYE 0|21 &A|, 528, p. 10
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AE S5 e/t 274

Ri2: L2018 7), 'TI7IE ONZE WHE 0|22 M), A, p. 11

2 AFoA= o9 N9 7S 7H] AL &4do] skl et =
7t ] £AE B7kshs Aol2&2 MADME AR MADM
S oA I ¥ oet dERT HL TOPSIS 502 vdch

1) B, &7M, pp. 10-11
12) B, 7M. pp. 10-11
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ol ool A #2iEE 52 H 2 VAE 2A Hojl
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TOPSIS(Technique for Order of Preference by Similarity to
Ideal Solution)= AA HiFZ 7|ELE oAl 449l oict
(Positive Ideal Solution, ©]3} PIS)T} ©o]AF& Q1 ool oot
(Negative Ideal Solution, ©]35} NIS)& ol PIS@= 7Hal NISQH=
YolA Y ke FH9 tijtoz Ak whgolth.15) oo 2}
4 9 dlollA PISe NISE 7RIt (& 3-3)3% &t

(E 3-3) TOPSIS?| PIS, NIS Z4(0i)

gor  |_BE® 4ol5t

= 71 oiH| Au&E  QEHZIOf  YAHZ0] HAUE
PIS 800 11km/l | 230km/h @) Q) Q)
NIS 1,200 | 7km/I | 170km/h SHK1) 5K1) K1)

=PRI RS

g_l:‘

A

i
e

13) 2E=-XEEH2013), RIS ARIZ RHIQIHES T2fst 2 BN $2|54 BRIt 2
"SRANSY [SlEI=2X),, HI14H, K103, p. 4896

14) U= X153, AN, p. 4896

15) 2012 Z-E|(2017), TOPSISS 0|85t AT Alsfalo] E{0|g ZA20 25t 017, (6t
SIOFARISIEIR], M33T, RS, p. 23
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F= 4O A Y AEA EAE DEAR B3 F9

2&747 TOPSISOt IERY] AL A4S matt
ZAto|t}. DEA AFolA= ‘AR § AsRF 7L 7HA (R ) HiHl A
(AFZ)e] HojA&= AL & 5= 913 TOPSISS} AEZ T Hx H7to]
AE BAY | AHsAP 7 7H £2 tidS & 7t ok & A
£ ok Ax fARE A3 HojF 1 glont BIFREY] =9 319
o Aol wet 1 At gt 397t 9lo] olg BF 11
T & UEE & AoAe Al 7HA] B 25 A8t A&
QALE =&319. E3] DEAY 4% EAdE|asr) 1.0 A
Eo] BF = ok iR AY¥E 5 Qo] SA4EY] =& HlsiAe
e 9P E Heto] Qi)
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|

olr

=

T 3-4) DEA Y AIEZL| MT TOPSIS T7}+ Z1K0])

ot DEA 584 Entropy TOPSIS
Zut =2 Zut =8
AAF I RS AL 1.0000 0.1967 3 0.4969 3
AAL ] REES AL 0.9545 0.0731 6 0.2802 6
BAL k AtSAt 1.0000 0.2092 2 0.5245 2
BAH | At X} 1.0000 0.2513 1 0.5835 1
CAt m A&SXt 1.0000 0.1807 4 0.4825 4
DAt o AtSAt 1.0000 0.0890 5 0.4066 5
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393 1294319 | 2,237 | 889 336 | 1,108 = 336 398 | 38,003

K= NTIS M= ol KMI 24
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(& 3-6) EF7I= R&D MG gt

e XA 7120 - MRS

Fueun s sced  FSS ssem oo ey
RUIM)  @UTH) @UTH) ot @B e
5.69 2.26 0.85 2.82 0.85 1.01 96.70

A= NTIS ZMS ol KMI 24

|€og2 Y, £ 19 99 9F 0.7679] =& 47}
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s 4ot BEEIoM, 19 99 o 0139 U9 At

o X O RDEE
Sue g s e scan BLSS smam (2110 2p| CIR B
@128 @1 @) B @reie) @D oey
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