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Research on Logistics and Supply Chain Management for 50
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As technological advancements have rapidly progressed over time periods, research in logistics and supply chain
management has also evolved accordingly. This paper aims to analyze the direction of research development in
these research areas by extracting keywords from three major journals. Based on the keywords, a semantic
network analysis was conducted to visualize and analyze the relationships between the keywords. Furthermore,
the recent research trends were examined by dividing the keywords associated with each research area into
different time periods. For logistics management, keyword analyses were conducted based on six categories over
time periods. In supply chain management, keyword analyses were conducted based on two categories, which
were further divided into two and three sub-categories respectively, for a more detailed analysis. Additionally,
we review the annual reports of funded research projects between 2018 and 2024, specifically within the scope
of supply chain risk management, supported by the division of ICT - Convergence Research. By comparing
these trends with key concepts required in Industry 5.0, we suggest future research directions in the areas of
logistics and supply chain management. Accordingly, we expect to contribute to understanding the past and
present of logistics and supply chain management, while offering insights into its future directions. In addition to
its academic contributions, we expect to provide practical insights that can help industries enhance their
competitiveness in a rapidly changing environment.
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Logistics 1.0 Logistics 2.0

Introduction of Standardized
Logisties Equipment

Innovation in Transformation

E lVA;:'b

- Mechanization of logistics

operations
- Standardization of containers

- Invention of the steam engine
- Improvement in transportation
speed
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Logistics 3.0 Logistics 4.0

Systematization of
Logistics and SCM
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- Advancement of information
and communication
technology

- Implementation of IT solutions
for logistics and SCM

Emergence of Smart Logistics

A'

- Adoption of Al technology
- Automation of logistics
processes based on loT

Figure 1. Logistics 1.0 - 4.0 (Roland Berger, 2015)
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Table 1. Number of papers associated with two research areas in three journals

KIIE TRE IJPR
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Figure 4. A semantic network analysis for the papers in the logistics and supply chain management research areas
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54 2L 7Y EE 5AA T ‘Dynamic system’ T A &
‘demand uncertainty’, flexibility’ 9} Z-& 7] Y =7} Ho] @3}
At} ‘Disruption’ T A A& ‘COVID’ 71§ E7} Bo] 28319
T, o1& 3] COVID-19 o] 5 T 5% L3 ot #dF A750
Bol AP H A= A &S 4 Utk o ¢ A3} ‘supply
chain resilience’®} Z& 719Ex =& Hisz &34t
‘Sustainability’ T A= ‘sustainablhty , ‘sustainable supply
chain’ 22 7| Q EE0]l S WEE ZHa ¢ oH, HHH 7|
391 ‘risk management’ 9} Z+& 7| Y EEE o] AT AL E
T AT}, E38F ‘reverse logistics’, ‘blockchain’ 3} 0] A 4715 ¢
TEEHYE AN &2 F UM 2 e AEE 79
5 58T vEA 2 Distribution” 73 of| A = “freight trans-
port’, ‘city logistics’, ‘liner shipping’, ‘order picking’ ¥} Z+0] A+
2 9] Eul ot AT 7| E5o] Bol 2T

4B D T AT AREY

4o ME 4t F3H8) 2], TRE, JPRY] &8 =& EF/%
g} FEdRe 44 AR Hokr FEste Hopd =3
H &S AW R, Bo] A8H 719 5SS AESY AT &
o] g AREA S FhaAnt Rl o FEgH Y
FEW AR AT RoEE <Figure >0 EA ST 2717
o7 A7 71504?*}?391 AL qgs A FOEH
Y FEdd s ddE A7 S Ay Rl
[TRE, PR, and KIIE Research Papers |
Two research areas
1. Logistics management
2. Supply chain management
| Logistics management | Supply chain management |
Six categories Two categories

1. Ground 1. Problem research category

2. Maritime 2. Management research categery
3. Air

4. Factory
5. Consumer
6.

Multimodal Problem research category | | Design research category
1. Design 1. ESG
2. Operation 2. Risk
3. General

Figure 5. Hierarchical categorization of research papers in

logistics and supply chain management
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ERHEE E7Y 29189 =& HolHE &8 AR
AT FA O A A4S AT EFH A+ 719
CE o E AR AT EGE SAEF(Ground), 3| +EF
(Maritime), 3-3&F(Air), 34 ¥ L& F(Factory), &=
F(Consumer), 53&F(Multimodal) 2 T-83}% 2.1, o] u A}
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SECER
44 528 048 Bole A HER i%%a%w
@, =29 71927 hte) BobolE &34 % 7
R YEE SHOR A BobE AR 4
A R AR BeHle URE eE Mg
B
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&8 AA R 71 == (75 Bl —r% sttt 4 \_T'_"~’] 7] °4
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Figure 6. Proportion of research papers in logistics management area
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Figure 7. Recent research trends in logistics management area

over time periods
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Table 2. Top ten keywords for six sub-research categories in logistics management research area
Problem types Logistics management areas
Ground Maritime Air Factory Consumer Multimodal
Vehicle routing Liner shipping Airlines Warehousing Reverse logistics Simulation
(106) (35) (22) (49) (44) (30)
Electric vehicle Maritime Airline pricing Order picking City logistics Transportation
45) transportation (16) (6) (41) (22) (29)
Freight transport Genetic algorithm Competition Facility layout Last-mile delivery Vehicle routing
(32) (14) (6) (36) (16) (26)
Scheduling Fleet deployment Airfares AS/RS Pickup and delivery | Container terminal
(20) (10) (6) (32) (10) (26)
Optimization Berth allocation |On-time performance| Warehouse design e-Commerce Optimization
(18) (10) (4) (26) (10) (23)
Robust optimization | Empty container Simulation Simulation Routing Humanitarian
(18) repositioning (9) 4) (24) 8) logistics (21)
Transportation Container shipping | Data envelopment | Genetic algorithm Crowdsourcing Genetic algorithm
(16) 9) analysis (4) (18) (8) (20)
Column generation Maritime safety Flight delays Reverse logistics Supply chain Column generation
(15) 9) 4) (18) management (7) (19)
Congestion Maritime Deregulation Remanufacturing Facility location Supply chain
(13) (8) 3) (14) (6) management (18)
Genetic algorithm Container Airline alliances Optimization Optimization Scheduling
(12) transportation (8) 3) (14) 6) (15)

Ugatd F3t g Ao Edd =7
WA 9] FR M 7 Fopd 03?7} Hl%é}ﬂl 116354912
U, 20119 01—?}291 712l e BgEFo ek A7} 40% o
[e)
==

FOE M 2 HES AAEGY FFERY AT HE
< A g, 4 2 FAE[Y HE2 4 FA
& BRI TREY A%, A 713t 24 EFEF[7F M &
Hl &S A8kl QLo A Zrasta gtk Ade] £Ad
9 SAER, AeeR, FTEFRIFOE A vg A&
HOZ =& AT &S HolL}, FFEFol ddd AT vl
& A5t A5 AT PR Ad E44 3%
2 A3 Ef #EE A7 M 22 0 &S AR S 9
SUFHZTEZORZ TAFAEEC T Ao, BHER §
FER, AEEF ol 2 AYE AR 02 Hol Ad
e BAZE AR ARA L UEFE & AT o= ThkE
2Ux Z2A 27 AE AZAEH FFAY JAEA ] o] F
oA 3, HalHl vz o] 29gd met ERA
Roprt A4 SA4H 1 9SS oudit)

OO 2, SFAY AF TP 2 714 wol AH8-H 107]¢]
719 E & Hla B4 3 Th <Table 2> Hopl F 9 7|9 ES
Hol3H, 235 ke A= 83 7)Y EE AHEE =29 524

£ Yehdth §4EFE ‘vehicle routing’, ‘electric vehicle’,
“freight transportation’ ©] To] AF&-5| %1 31, 8- &5 7ol A= ‘liner

shipping’, ‘maritime’& 3233 7] ¢] £ 9 “container shipping’ 7

22 719 sol Bol AHE Y. FFEFAAE “airlines’,

71 ES] Bol AL H N CH, &
F ol A+ ‘warehousing’, ‘order picking’, ‘facility lay-
out’ 59 7| =50] Hol ALEH AT B ZEFAA < ‘reverse

logistics’, ‘city logistics’, ‘last mile delivery’$} 2-& 7| =50 B

‘airfares’, ‘ﬂight delays’
A m A1E

o) AH4SISITh B SRl HEAS) B0 2E A A
Ao A 2ol 7] 9 EEL oldt 4 9lglth,

AT AL E5S  AA3] LolR 7] YFA e e ERG

2] Al 5 2okl A 714 o] Ag-E 7M T 37119 W 38}E <Table
>0 AEstHth £4 A7 22004 35 73 S 23709
o 2 FESA T S/4EF o A= ‘vehicle routing” A 7}

Z3HA 71 “LO] b :rLQ .., “electric vehicles o] &3t FA] o]
Z7HEIGE S ¢ 4 At & E Rl E2018d o] 39 F
Z+oll A ‘maritime safety TFAEA T4 AL Hof & ERS
obz Aol B3k FA o a7}§'i on, gFEFAE flight de-
lays® £} “delay propagation’ < -3 f?}%x] Aol T FA 7} #A
S Uy 9 eg oo 2
ing’o] € AT FAE FF3] F <
LEFA A = ‘lastmile delivery’, ¢ c1ty loglstlc 9} é
23 AdE /7 B3 A o] ko, ol %ﬂﬂ”ﬂ Zf
(E-commerce)®| 734 743t = Bl &, A ulj & 52 AH]A}uj
2 #d AFo] FHEHNW] WMo g osfd ¢ Stk B3
‘robust optimization’ % ‘machine learning’ 7] ¥ £2] 53-& %3]
A 32 B & Aol A A H A3 ¢ 7] Al 859 A Lo
gk #alo] A A= spotet & 9ot
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Table 3. Top three keywords over time periods for six sub-research categories in logistics management areas
Logistics management areas
Ground Maritime Air Factory Consumer Multimodal
. . - Container -
i Vel.ncle routing transportation - Airlines - Order picking - Reverse loglstlcs - Simulation
2004 |- Freight . . . . ; - Supply chain L
. - Genetic algorithm |- Airfares - Genetic algorithm - Optimization
~2010 transportation ; . . L management .
- Mathematical - Simulation - Reverse logistics . . - Transportation
- DEA . - Pickup & delivery
programming
. . - Liner shipping |- Airlines . L . .
- Vehicle routing . . . - Facility layout |- Reverse logistics |- Container terminal
2011 . - Genetic algorithm |- Flight delays . . s .
- Scheduling . ) - Warehouse design |- City logistics - Transportation
~2017 . . - Maritime - Dynamic . . . .
- Electric vehicles . . - Order picking - Crowd sourcing |- Simulation
transportation programming
- Vehicle routing | 5 shipping |- Delay propagation | Order picking | ;oo\ ite delivery | Vehicle routing
2018 |- Electric vehicles . . . - Warehousing . L - Humanitarian
- Maritime safety |- Aircraft size - City logistics .
~2024 |- Robust . ; . - Performance logistics
L - Machine learning |- Flight frequency . - e-Commerce .
optimization analysis - Column generation
4.2 TEEE
%"%%%\“49] }\ﬂlﬂf* ﬂ:[L l‘i:"]trf: T’t_“/‘\jl 5’]—7] ‘?4 _]_0:1 %%U&E& Classification by Problem Type Classification by Management Type
P2 BFE 3914 =EY 7YES THOR AFE T
#aha, A9 Ee MES RS TFYRYY AY 4
7 b A4 0 33 B2 439 B elehe F 74X
1L s FERSAT. TAA LR, BAFE LS 4714 9
NEARE FYsle FaH AA ](Des1gn)94- 97133 oA A A
S FYste FEY Y (Operation) 0.2 FEIIAT. FFH
o He Y 32 A&7 % ESG ¥4 9 #E(ESG),
%i—}}é"éﬂ' ‘OF]_G\:qr‘% EHH ]'7] ‘i‘] ki3 J&ﬂ(RISk), j—ﬂ—l— 1 ﬂ‘g] ® Design  ® Operation mRisk ®WESG ® General
SRR B (Genera B | wOFE TS, &M A= Figure 8. Proportion of sub-research categories for two research
T IFUBYS FIY A AT BT Figure o] £ 0 TN e
s es in su chain management research areas
shatart yp pply g
A5 87 $o12 £R3] 9J24el Robd I=E F1s
02 AP om <BE >0 A Ho AUt 4,1@.»]— = Year 2004 ~ 2010 2011 ~ 2017 2018 ~ 2024
S AR 2ok A1 9T At AGRETHE N FOE AR
Robg TR 2ARY B2 2R A%, FAY A 4
Ash 9ol B Yse 2k $UF A, WABHA . -
7197t EAsEA AdES AT AHEN AHSE 719 E
S(3E o) B A A19E B4 FE 2HR 44E
719 2o0lH, 8% 7] °J’:7P EAsE AAZ EFeta, 18
A ge ATE $902 BRAALG. BAHEY BN G .“’”’“ m.«s»«
2 £79 4, EsG Rlsk 434 719 et EAetE o B
I8 A B2 BRASD, ANE £t BU
T Eok BT Ef‘:}o}%‘\i} ESGQ} Risko] 7|9 =7} &
A 8kA) &0 H General £ :rL—r—S}?\iD} - ask
R g AR Eopd =& &2 <Figure 8>3 uPR
65%
2o EAfE Y dHAAM = %%”& TG 61%)°l A AT
7h E578 AA(39%)l A7 EE} weton, #e w9 b monens
esign MW Operation
DA E dukAQ I 0 AAE 953 0 . . . .
el j = el A2 /0)’ 8 5 AYAL(2%), Figure 9. Research trends for problem types over time periods in
A 4&7H54 2 ESG #2(20%)9 f 2 UEST

three journals



Research on Logistics and Supply Chain Management for 50 Years 355

Taae ] AT i H 220370 G E, A
=19 v &2 <Figure 9>} 20t &332 = TRE
gt 1IPR O HIBl F5 8 AAY] =& HlEo] &2 oW, IPR
S FEH ¢FY = HEo] 2o A2 5o 25 T F7}
e A0 E Yyt TREE 35 % +99 vl &0l 4 =
ou, & AdEd vl AAS 2Pl thd =EEe] vl
A 49 A SHH I AT

<Table 4> F 54 AA L} FHH Y AT olA ol A
S8 49 10719 7]-4#_ oF1th 35 A%t &9
A FFH o2 A4 o st A& 583 ‘game theo-

ry’ 719 EE0] Bo] AHEE T o] &
A A A JAAA S 5=
Hol31 9tk A9 A HA 7] JE%S &
“facility location’, ‘outsourcing’)} =% (4 ‘inventory’) 37 o
A QS AR Hokg & Adsta o, 7HAAA (4
‘pricing’) 2 &5 A A (¢ll: ‘supplier selection’)& T &0kl A
EF 3522 wo] Yehha At 3, ‘sustainability” 2
°H ;(]5:7]_“/\4_1,} :q]iE}E:] Al 0=|/\] A=Y

o 5 9191, ol = el 39 A)
e

‘resilience’ 71 Y EES 5
HoF BT A go] HY-&

R EAe A o 2443 4

Table 4. Top three keywords for two sub-research categories
of problem research category in supply chain

management research area

Design
Game theory (67)

Operation

Inventory (108)
Game theory (105)

Supply chain design (61)

Facility location (41) Sustainability (86)

Pricing (83)

Outsourcing (35)
Resilience (30)

Simulation (73)

Genetic algorithm (29) Supply chain coordination (70)

Sustainability (29)
Pricing (27)

Supplier selection (63)

Closed-loop supply chain (56)

Supplier selection (26) Supply chain resilience (50)

Bullwhip effect (47)

Simulation (25)

<Table 5>& 3w EAFFE 2093 491 7191 E
3709 W3S Bl 9tk 19989 F897] o] 7| E0]
AN Fo JFak7] fste] of A S Bol FTE AR
200400 A 20100 F3elle FEH AASL &9 F 77
B0 M ‘outsourcing’®] F2 7Y EZ 5HsL Y= A
S &4 U201 o] F P A= 7 2 AR S A3
7] Y3 Aol 2ol TFY AA 2 &Y AT A 719=

SASAY. =3 3FY 299 BoplME 714 A Ao

Q AF FoFE FEugIT}

O{Niﬂl

Table 5. Top three keywords for two sub-research categories in

problem research category over time periods

Design Operation
-Outsourcing -Simulation
2004~2010 |-Neural networks -Inventory
-Supply chain design -Outsourcing

-Supply chain design -Game theory
2011~2017 |-Genetic algorithm

-Game theory

-Supplier selection
-Pricing

-Game theory
2018~2024 |-Facility location
-Supply chain design

-Game theory
-Sustainability

-Pricing

05

o #ef 8 HA oA Y HZ 2037 ADE, AHE
| &8 <Figure 10> 2t} 20043 A 201019 2] 3¢
Ao A guk Hopo] =Fo] AjAoZ =2 ]
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Figure 10. Recent research trends three sub-research categories in
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B8 B FE B AAMY od F|ES] AHHE
A A E7] 93kl A9 10719 719 EE <Table 6>l A2
ST A&7 B ESG Eokes wokd] SA BHA A&
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Table 6. Top ten keywords for three sub-research categories in the management research category

ESG

Risk

General

Sustainability (127)

Risk management (128)

Inventory (82)

Closed-loop supply chain (74)

Resilience (120)

Game theory (81)

Remanufacturing (59)

Game theory (56)

Pricing (75)

Green supply chain (55)

information sharing (52)

Supplier selection (53)

Sustainable supply chain (49)

Bullwhip effect (49)

Outsourcing (53)

Game theory (46)

Simulation (45)

Simulation (43)

Circular economy (36)

Uncertainty (45)

Blockchain (39)

Sustainable manufacturing (25)

Ripple effect (40)

Genetic algorithm (36)

Sustainable operations (18)

Stochastic programming (39)

Supply chain coordination (36)

Social welfare (17)

Demand uncertainty (39)

Scheduling (34)

B2 (‘social welfare’)7} AL
S BAETE € d7He 20 E gotE it
A4 9 e A Eo MV‘HE woF §4
3 B A (‘uncertainty’) 2 1 (‘ris Jes
T AoH, BERAA FellME B—/I EQ% éo 7}
?ﬂ Hugles g ot ® A
ek “bullwhip effect’ ‘ripple effect 9} EHALE
}oFO 2 A9 ‘information sharing’©] 7] HAAQ

ZAHEH T 9SS ook £ Al A 107] 71¢
LA kAT <COVID-19°, “disruption’ 3 22 A
71 EE0] 2094 oA S FH A

I 99 dRHARl AT BopAe
‘supplier selection’, ‘outsourcing’, ‘scheduling’ 3} Zo] A+ &
obE A st GubA Rl 719 B o] Wol FAH U

<Table > 3 3% 4 FHIEE A2 2030 AY 7Y
370e HeE HoFa g A&7tsA 2 ESG Eoke
‘sustainability’ 7} —?fﬂ W Za3 7| YER AEEH T Qe
o, 4 FHo] ‘reverse logistics’ A ‘closed-loop supply
chain’, ‘remanufacturing’ ®0F2 72 W7 SoH = A&
& T At EAN 9 AR A FokY 7Y EE AN EY,
AFAQA FEE G FAAAM 1 E = bullwhip effect’ <}

M
Y
fr 5

mlu: ot

=
-
Iy

FII‘ I[‘l

(om0 o
éjgrlr_

e
l‘&

‘inventory’, ‘pricing’,

‘information sharing’ ol A &5 &2 (disruptions) 7 ol A 2
H = = ‘ripple effect’ 9} “resilience’ 2 ATAEL] FA 0] o] F
3t Q&S & & itk ol A COVID-19, H Aok 2}
ot XJZE T AG A B HET} FUhs 2 o] 2

o] AANFIL &S orFn iAo g, drbAl
AL Bof A= AAS TFE7] Y3 ‘game theory’ 9}

‘blockchain’ 7] Y E7} B2 AA L = AL &9 4

43 ATAL 712 TA 2

AFAS 712 A FAY &2 1C
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W7HA g5 g 3 Aol A . 8T 7]
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Table 7. Top three keywords for three sub-research categories in management research category over time periods

ESG Risk General
-Sustainability -Bullwhip effect -Outsourcing
2004~2010 -Reverse logistics -Information sharing -Simulation
-Simulation -Simulation -Supplier selection
-Closed-loop supply chain -Risk management -Supplier selection
2011~2017 -Sustainability -Bullwhip effect -Pricing
-Remanufacturing -Information sharing -Game theory
-Sustainability -Resilience -Game theory
2018~2024 -Closed-loop supply chain -Risk management -Pricing
-Remanufacturing -Ripple effect -Block chain
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