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EXECUTIVE SUMMARY

A Study of the Competitiveness of Logistics
Companies using Network DEA

Sun-1l Hwang - Na-Young-Hwan Choi - Jae-Ho Lee

1. Purpose

= The purpose of this study is to understand the comparative
advantage and inferiority of Korean logistics companies
through comparison and analysis of the efficiency between
Korean logistics companies and global logistics companies,
and to provide an academic basis for establishing policies
that enable Korean logistics companies to have a competitive

edge in the global market.

- For this, Network DEA analysis was conducted by selecting 30
Korean logistics companies and global logistics companies

based on sales of Armstrong and Associate Inc in 2021.
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2. Method and features

1) Method

= In this study, by reviewing major domestic and foreign prior
studies, the data used in the second-stage network DEA
analysis was identified, and financial data suitable for the

research model was obtained and used for analysis.

= The research model used in this study is shown in the figure
below, and the process of acquiring assets and the process

of generating total sales are divided.

{Summary picture) Research model

|

(Current
Liabilities)

Tof Tt
(Costof
Revenues)

SRR
(Total
Assets)

sojzo

(Revenues)

HfH o}
FEL

Hlg S A
(Non-current
Liabilities)

1EHA: KR S(Asset Acquisition) 20l F0§EY 2 (Revenue Generation)

Source: Prepared by the authors

= In step 1, I used the current and non-current liabilities of

30 logistics companies as input variables and total assets as
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output variables. In the second stage, I analyzed the first
stage output variables, total assets, sales cost, selling cost,
and administrative expenses, using the total sales as the

output variables as input variables.

= Among the companies analyzed, the comparative advantages
and disadvantages were identified through comparison in 5
sectors between the company with the highest efficiency and
Korean logistics companies — current liabilities, non-current
liabilities, total assets, cost of sales, selling and administrative

expenses.

2) Features

= Most of the preceding studies have conducted comparative
analysis of efficiency between global and Korean companies,
focusing on shipping companies, container shipping
companies, and ports, but there are very few studies that
compared and analyzed the efficiency between Korean
logistics companies and global logistics companies. In this

respect, this study has academic significance.

- Most of the existing studies are comparative analysis studies
between domestic logistics companies, and comparative
analysis limited to domestic companies and some countries
(China, Japan, etc.). However, this study compared and analyzed
global logistics companies considering Europe, North America

and Asia.

Xi



Existing DEA studies have assumed and analyzed the entire
operating process of a company as a black box without
considering step-by-step efficiency. However, this study utilized
the two-step Network DEA analysis method for academic

systematic analysis.

In addition, this study is significant in that it provides an
academic basis for establishing policies to enhance the
global competitiveness of Korean logistics companies at a
time when the role of logistics companies increases due to

reorganization of the global supply chain.

This study is the first domestic study to analyze the efficiency
of logistics companies, targeting global logistics companies

covering three continents.

In addition, this study applies the DEA method, which is most
often used to analyze the relative efficiency between companies,
academically, and can provide a highly valid academic basis for
policy establishment to enhance the competitiveness of Korean

logistics companies.

3. Result

1) Summary

Xii

= In this study, there were 4 companies with a VRS value of

1, ZTO Express, LX Pantos, Maersk, and NTG Nordic

Transport, and only one company with a CRS value of 1
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which was Maersk.

Except for Compania de Distribucion, VRS values were higher
in Step 2 than in Step 1 in all companies, and CRS values showed
higher efficiency in Step 2 than Step 1 in all companies.
Therefore, for the companies analyzed in this study, it can be
said that the process of increasing sales shows relatively high
efficiency compared to the stage of asset acquisition.

Considering that the average CRS value is 0.51, the VRS average
value is 0.66, and the SE average value is 0.80, it can be said
that most of the logistics company inefficiencies analyzed in this
study are due to pure technology efficiency rather than scale

efficiency.

As a result of the study, Maersk was identified as the
company with the highest efficiency. Among Korean logistics
companies, Hyundai Glovis is ranked first, but is ranked sixth

among all companies.

LX Pantos (13th overall), Samsung SDS (15th), Lotte Global
Logistics (23rd), and CJ Logistics (24th) were ranked in the
efficiency rankings of the remaining Korean logistics
companies. However, considering that the average CRS value
of the 30 companies analyzed is 0.51, the remaining 4 Korean
companies except Hyundai Glovis all show less than the average

value.

As a result of comparative analysis by factor between Maersk,
the most efficient company among analysis companies, and

Korean logistics companies, Korean logistics companies,

xiii



except for LX Pantos, do not present balanced figures in

each sector.

- For example, compared to Maersk, CJ Logistics shows good
efficiency (-4.92%) in the cost of sales sector, but it can be seen
that the efficiency is much lower in other sectors.

- Hyundai Glovis also shows higher efficiency (0.0%) than
excellent global logistics companies in cost of sales, but the
result can indicate that there is a lot of room for improvement

in the non-current debt sector (-91.8%).

= Lastly, among Korean logistics companies, all companies
except LX Pantos and Lotte Global Logistics show
inefficiencies in the current debt sector.

- Hyundai Glovis (-31%), Samsung SDS (-38.03%), and CJ Logistics
(-38.02%) show inefficiencies not only in non-current liabilities
but also in current liabilities. Considering the enhancement of
competitiveness, it can be considered as an area that needs to

be improved to increase efficiency.

2) Expected effects

= This study has academic significance as a comparative
analysis of efficiency using Network DEA between Korean
logistics companies and representative logistics companies

in Europe, North America, and Asia.

= In addition, it is practically meaningful in that it analyzed

and presented the comparative advantages and disadvantages

Xiv
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of Korean logistics companies by comparing the efficiency
between Korean logistics companies and excellent global

logistics companies.

Based on the results of this study, a highly valid academic
basis can be provided when Korean logistics companies
establish support policies to increase their competitive edge

in the global market.
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®E /ol A FHE OECD #7129 94 &7 419 A&7ks
A& Frlolal ol ERATAS(LPL: Logistics Performance Index)Qt
H w51t A, 278 9 ARE 7|Es aEste] A% 7he e 23 ER
FHSOLP: Sustainable Operational Logistics Performance)oll tfgt A
2 A4 9 LPI9} SOLPE B33 SLPIEHY Sh= A2 A5 AAlst
Stk B4 23}, LPI9F SOLP A5E &6 E&d Zakgl 7 fomleh A
A7 22 EIsklal SOLP M4 LPIof| ofsl] Algs= JRE
Hest= SHE IAINE BlEE&9] A9 nofd 4= Qs o EH 7}
W EF4Y HAS EX05k= b B 5 /3-89 ERlskelH.

2

gl

1

c
1o & o

23



3. 2 g2 xHEY
2 d7e IA F 7 SHA 71E AYAFEH] AR AN T
Atk A HAE SW R4S ddes 22 ke

S o
242 v BA% Aok HolH SEA 9o 22 4 Uk
819710 sk o, 2012), Aol AAKGAA
2019 S 7193t F9] 7199 LFRLHES BN

PHAT, FRY BF/1YL WY 7YY LIRLHL Bl
AL A2 olRojxA] gopek. et B2 FFY ] BE B
of Sigo] FHhEle AFANA G, B, obxlo} M99 22 BFIY
3} el BR/1Y 0 23 REH

AL A
=2 h8 f 54
L B2 4ndozs oot gt ATetn ¥ 4 9tk

= s 6?71 A= 74W DEA Eﬁﬂ Network
DEA £40o] " Q3 op71A] Iy APAFolA= ZUHe EF7199
A Network DEA #4110 283t A7} o+
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EEch e IdE SR BRI Sl 257140 4
A 995 s % 9ReA Aol RN T2
S AAHS BAjo] Wask S 12T 1 Network DEAS 283 &
7o WL e Erhy & 4 glrk. B Aol Aol Apage
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* DEA 24, Grey forecasting,
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-
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* Wang et al.(2017)
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* Rodrigues et al.(2018)
* Bajec & Tuljak—Suban

(2019)

INE=HPSINES S
4. 8 a7 umHx

2 A= o o] skt 1A s wAdES 't A=
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oLt SFUYE R 7Y

rol
olok

M1 SRUY i

| [

1. aL2t SRMY 22

1) faLIZt EFAE FR(F7IERH 7I1E)™

Syt 20199 FE WS YAHGDP)E 1,924% Yol 44 GDP
+ 1,852% 9ojt}. A GDP= AW HI WIS W 2.24% S7HIS
o 20019 ol% wid Bt oF 4% skl AU

SHuEr F7HEFYIE 20128 AlQstale X439 37HE ok 9
om 20194 7|E 9F 186% Yoz I, S/HEFHl= Ay tiy] oF
2.2% Z7Fo™ 2001 o]F ABWH 2.3%2] ALAE oloje Ut
of7]o] FATES St AVHERHE 213 9o AY o] 1.6% 5
7o 200195 ABAF 1.7%] ZHAE YRt GDPoA
S7FEFH7E Aok 1SS GDPeF =7HERH| 4847 T2 T

1) =7I=R/Y| 222 l—% 9|(2022) 2021 =7t S LI K| H ZAMY, 4% 2H 7 EFH| BA
7
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2 2po|7h Q7] wizol ARt Hli= oﬁ—jx]v} oF 11%= Z1Hc}
A tiE] 0.3% A% S7Fet Aolth. w7HEREs F77H= 2012
1% oA 2019¢] 106% €o & Z7 ]-Bﬂou:] GDP tjH] 2712538
% BIZMA] Bl &2 5.7%°0A 5.5%% &% 7FAFCE 20104 o]F 27}t
E59} GDP W52 AYstd (& 2-1)3 2t

N
ol=
98

(& 2-1) Z7I=7H|2t GDP HE 3&

(2191: 4124 4, %)

au =3H| . o GDP CHH| HIE :
A Mel | =A ZE = A X< A &t
20104 132,856 176,559 = 1,322,611 10.04 13.35
20114 151,525 187,540 = 1,388,937 10.91 13.50
20124 149,564 186,091 = 1,440,111 10.39 12.92
20134 152,037 = 183,645 = 1,500,819 10.13 12.24
20144 162,832 192,099 = 1,562,929 10.42 12.29
20154 168,033 = 195,119 1,658,020 10.13 11.77
20164 160,794 = 186,182 | 1,740,780 9.24 10.70
20174 164,613 = 190,500 = 1,835,698 8.97 10.38
20184 177,720 204,891 = 1,898,193 9.36 10.79
20194 186,569 = 213,332 = 1,924,498 9.96 11.09
A oiy| | B= 4.98 412 1.39
BUE am 217 1.15 2.4 ) B
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CEINCE

= — = &=}
5 16
14
200,000 &
150,000 an
100,000 &
50,000
)
20108 20119 201214 20134 2014¥  2015¥ 20161 201744 20188 20194
mmZ27ERH ——cppLiH| E&U|H &

A= =S 21(2022), p. 45.
*MH O] SAE2 20184 CHH| SLES 2ol

=]

2) 7ISE ERAME ARE7ER 7IF)

20199 =7k=HlE FAMCR AdwEd e iE] AR e
7.31%, SF4H] 5.52%, EFH] 1.31%, &4 3.37% EFUGEA]
0.76%7t 57ttt 20104 7|=22 AWt S7hee AHEY =F7dE
W2H7t 36.6%, SHAH] 5.56%, EAH] 3.96%, ALFAEEH] 5.19%,
4] 0.76%7F S7F

7RI 7HE w2 HISE ARk A2 EH|120lH 20199
58 F7hRHOA 70.7%F ARSI e Y 201549 75.1%F #Hid
o= st 20169 72.3%, 20179 71.7%, 20184 71.2%, 2019
70.7%% FHashe A0 Tt 20109 o 715 w7HERY] WE
Jejotd (& 2-2)¢ 2t

12) 28HIE £2, HE LAY, FBT 22 SEATH S244H|9 SI22ES TIUHS T L
S R0l B8 oD/,
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H2-2) 7184

o/tER

| EH(=HetE +5H 22Y)

(EH91: 401 2, %)

22 gsw LR mme s ST &
20104 140,920 29,732 2,888 = 2579 439 | 176,558
20114 141,919 33,898 3,203 = 2910 = 5611 | 187,541
20124 141,697 32,407 3,304 = 2,837 @ 5846 | 186,091
20134 138,819 32,633 3452 = 2835 5855 | 183,644
20144 145195 34,323 3,560 = 2,998 = 6,022 | 192,098
20154 146,475 35671 3,649 = 3228 = 6,096 | 195,119
20164 134,584 37,798 3,757 = 3,763 = 6,278 | 186,180
20174 136,491 39,158 4,019 = 4,022 = 6809 | 190,499
20184 145965 43,680 4,042 = 3976 | 7,228 | 204,891
20194 150,887 = 46,872 4,095 = 4,196 = 7,282 | 213,332

M oy E= 0 3.37 7.31 1.31 5.52 0.76 4.12

SHE" A" 073 7.23 1.76 3.32 3.15 1.15

/s =7t Rl dE(=Mz= =58 £8)

20151 |
2018 1|
2017 | S

2016 | .

2015 | S

2014 |

20131 |

2012\ |

2011 | .

20101 | S —

50,000

100,000

Bz RRIEE XY

g LES 91(2022), p. 47.

*Hd OfH| SHE2
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Sl 2R U 71 BE 02

3) SalLtet 25 = B HE
(1) SRYE 2RI HY

F717H(added value)dt 7o) 4Higs-Z & 27, JiE A
712 5ol M2 HoljiRl 7HXF uigitt. &, B AR} ARESE A4
L5 AR2o] FE o] AlFe 7HA7F S7KsE AL Witk AR NS
3]9J(UNCTAD: United Nations Conference on Trade and
Development)°] WEH F7712= wiE&doA] Hzel AujA H[-EGS
Alefet AFH o2 HoJsin 7|Qdo] A = SHAE 24loke AT
= 2E AHY AELE AF 9 2ulsHA HYE 7HXE =Y 5 U=

255 SFARICIA B7PRIZE BEEe R AR AR 1)

7= 7199 9UE 5o E e Ald=YHolA(EBIT: Earnings
Before Interests and Taxes)ollA] HRAAFFH S A|Llgh Al o= Hol
Q](NOPLAT: Net Operating Profit Less Adjusted Taxes)¥} AHZH|-&
O] Afo|2A] Akt 4= Qlrt. o|uf AR B]8-2 BFQIAFEH]G-a} 7| AFHEH]
&5 2% 11Eg H-&o| Eolof gitt. o]F Ao UEhlH thga} At

. EAEA = Agegeeld] - Auulg [412-1]
= (99 T ANl - M) - FRIREHE + AR 8)

= (3 B3 Aol - HAA) - ERIARE x 7HSBadAREoIA )

13) UNCTAD secretariat(1998), Added Value Logistics Services To be Offered In Developing
Country, p. 6.
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A =57 &5o] AAHA S7HA Nl &M

20199 =AHE 5018 XIS U B €5 FUPH= ¢
1122 Yol3ltt. o= GDP tiH] 5.8%c1% A tfu] 5.1% S718k 53]
ot}. okge] HA| FAISHE $EHlE EIF 7HEFY] tiv] F7HA Y]

HlF-Z 52.7%2 AdETH 0.5% S7Hith. FAZoR =% 0.6%, 2%
1.7%, 319 1.1%, EFFEH 0.9%, AL-FAZ28E 0.7% S7FA
20109 71 A8 AFES TASES TS 5H= 0.03%, AL
TEAHIE 0.07%, Y= 0.05%, stHHl= 0.03%, EF-dET=Y]
£ 0.37% 2713t 201093E 20199714 S-Euet EF &5 71sH
OIS AYshE (F 2-3) D (FE 2-4)¢F Zrh

E 2-3) 7ISE ERES VIR oiE
(el & 2, %)
A_g_ IHJ_I_OXI - %EEE _'?_7|'7|'X|
= TS T Xt o] =
= (EX-HEEI:II-) 2| 23 oI e =
20104 71,232 7,868 828 1,434 181 81.543
(6.17)**
88,149
; ,
207114 75,127 = 8,398 907 1,333 2,384 6.35)
87,185
; ,
20124 73,744 8,713 930 1,253 2,645 6.05)
90,426
g ,
20134 76,008 = 9,671 982 1,351 2,414 6.03)
100,274
; :
20144 85,375 = 10,287 866 1,385 2,361 (6.42)
20154 92,604 11,917 = 1,050 1,639 2,563 109,773
(6.62)
20164 83,006 & 11,388 1,171 2,006 2,593 1?:;;4
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T

20174

20184

2019¢
e o) | B=

= =%
SUE* | Al

A=2: LES 2(2022), p. 66.
2018 ChH|

*HE e SHE2

AA
TS

(FHZE!)
83,181

87,430

91,928

5.15
0.98

= =20
SUES

DU MESIN

e

12,669

13,614

14,276

4.86
4,79

* ()2 GDP LHH| R7171X| Higg Qjojgt

T
2010
20114
20124
20134
20144
20154
20164
20174
20184
20194

ofn|

2

1,158

1,179

1,264

7.28
7.77

Sa|Ltat

31}

2,141

1,705

1,845

8.25
5.99

F

1o
=t
N
18
o
dlt
o
N

(EA2]: 4421 9, %)

s=Ee | =i
#a | =
101,941
2,792 (5.55)
106,935
3007 5 63)
112,408
3,095 (5.84)
2.95 5.12
5.40 1.72

H 2-4) 7158 =712FH| | R7PIR| HIS

AA
TS

(FHIZS)

50.55
52.94
52.04
54.75
58.80
63.22
61.68
60.94
59.90
60.93

DU MESIN

e
28.05
24.77
26.89
29.64
29.97
33.41
30.13
32.35
31.17
30.46

t

47.79
45.80
4419
46.82
46.19
50.80
53.29
53.22
42.87
43.98

ol

(S92 %)

SR¥E | HIPH
2 A
41.23 46.34
42.50 47.00
43.53 46.8b
41.23 49.24
39.20 52.20
42.04 56.26
41.31 53.80
41.00 53.51
41.60 52.19
42.50 52.69
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7|58 =7t= R/ OjH 277k B S

70

60

0 | ‘

20108 20119 2012 20138 20049 20158 2016 2017 2018 201818

e
=]

w
=]

(=)
=]

-
(=]

- s TR EHE| e EE THE e EEEE e—EF

XE: LIES 2/(2022), p. 67.
. FL HIt SRMUY sEN

1) 0= ERAE HE(E7EERY] 7I1F)

20199 m]=o] Z/FERHIE 1R 6,2989 gelo]H o] o] H|s|
0.6% 7t =2]olt}. A& F7ket B =54 2.5%2} 7|5
|25 T Hxulg, ER%E) 5%l Au-gATeHe(da, A
FAH], 71EDS 4.6% AAFP AILGATHE7F 44T dRICEZA=
AEBL 7150 16% A4g Aog AR

14) UES 2/(2022), 2021 =7t S HIIX|E ZAMAMY H 4H 4 FQ 2l=9| =7 I2FH|E FXG}

Of SRS
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Q2L 224Y U 72

o
dlt
o
N

TAHCE E2e oF 68009 2z Ad M| 3.0% =ile
1,1149 222 8.5%, 742 oF 4809 2= 3.1%, TolZefel o
5709 FER 9.5% S7FtA o Hir= of 8409 EHE 1.4%, 52

o 750°) QAR 0.7% GLBe, 5 F32HE0| A ) Yo Kol
2 ol9 W W AEA ARG BHOE T AN AR i

k] -d?_ii A71515) 20199 W=9] =S7kEREE AEshd <
2-5)9F 2.

(# 2-5) 0= =7t=FHI(20194 7|F)
(- {9 USD, %)

Sl 20194 M CHH| B7t=
S4H| 1,059.1 25
2 680.4 3.0
Xy 114 8.5
=l 83.9 -1.4
sz 75.2 -9.7
44 47.9 3.1
Io|Zatel 57.4 9.5
QX Z2]H| 454.6 -4.6
el 149.6 6.6
WIEONE:] 168.6 -12.7
7|} 136.4 -4.6
7|EHIZ B 116.1 5.0
2402 BRH|Z* 59.7 1.9
S| 56.4 8.5
& 25| 1,629.8 0.6

125 2/(2022), p. 74.
5 2421 BRHISS B2, | =9 e TS

SRHDHE TANY 3 MEo| SRt HHS =SHIS 2FRYEHES LU

o
A=
—E

15) LEES 21(2022), 2021 Z7tulSH= HIIK|HE ZAAIY, p.73.
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201949 W= GDP Hj¥] =7hEfRH] HlE2 7.6%2A A9 HiH]
0.3% HAH oL 20069 71 BT 2.6% FFES Hols Aoz &
ARt 53] AAE FAQ ARGAR A2 552 571 v 27
APGol A= SIS, 20199 vl=o] HAFAH A= 6,000 &
2 gRlE ol Hd o] 72 15%U A $AR vls F Al g
A2 11%00 sigetet. oleiet FolA w=e] =l B2 8.5% S7HeE
A2 YERITHO).

FAH R AmEH FEFH] F 55871 v|= GDPolA] 4.9%E AA|
gom AugAHH = 2.1%, 71EHE2 0.6%E Yetdtt. 9] 7]E
H]-8-2 Ay tfH] |UoHAl FasHA] g2 FEOEA FH|= 20189
5.0%N4 4.9%Z, AIFATHH]= 2.3%004 2.1%= F4g AT H|w
Ht. olE Ashd (& 2-6)3 Lt

I 2-6) 0|= GDPO|A Z27t=2FH|7t XtX|ot= HIE(20104 ~ 20194)

(21 %)
= TSH| M7 X2 | 7 |EHIE S=FH|
20104 4.5 2.5 0.3 7.3
20114 4.8 2.6 0.3 7.7
20124 4.9 2.4 0.4 7.7
20134 4.8 2.4 0.5 7.7
20144 5.2 2.2 0.4 7.8
20154 5.0 2.2 0.5 7.7
20164 4.8 2.1 0.5 7.4
20174 4.8 2.1 0.6 7.5
20184 5.0 2.3 0.6 7.9
20194 4.9 2.1 0.6 7.6

16) LEES 2/(2022), p.74.
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L2 224 U V1Y B3

rar
Olor
o
N

O/= gppCHH| =72 &FH| HE

LERERLLLLE

20108 20118 20129 20138 20148 20159 2016 20078 2018H 2019

FEy

L

]

[y

Ll mmmTHIQA B2 | EHE zs8Y

A= LS 9)(2022), p.76.

U5t fE|uetet iRIZIA R S7RERYA eEut 7 2 WSS
AABAL glom 201948 7IE =7kERHlolA 587 AAShe HlE2
65%%. ol= =9 70.7%Hch diF oz W2 HFolR & 4 3
o oElEe ALFAHHEA 27.9%E AASIAIL 7IEHHE2
7.1%5 HEHHH. o] & 7IEHIE2 25 Y HxH8 SRuTER
HEn. 59 sFEevle et 8 e EEo] XdEEH =R
AZelA Hlolel Z-gofl digt T2l S7IsHEA 20109 °1F Al A
SAlel it olF Aefshd (& 2-7)% £t

il

—
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(E2-7)0= 71528

2712 EH| HIZ(20104 ~ 20194)

(sl

%)

7= +5H| T 7 X2 | 7[EHHIE HA|
20104 60.6 33.2 6.2 100.0
20114 61.3 32.6 6.1 100.0
20124 61.7 32.1 6.2 100.0
20134 61.4 32.3 6.2 100.0
20144 64.5 29.1 6.4 100.0
20154 63.5 29.9 6.6 100.0
20164 64.1 29.3 6.6 100.0
20174 64.0 29.3 6.7 100.0
20184 63.4 30.2 6.4 100.0
20194 65.0 27.9 7.1 100.0

E - - - - A -

0|2 7|5d 2ol 2 B HIE

-TDHl

X2 UES 9/(2022), p.74.
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Qaliet 2N U 71 e 02

Y& ZAAEAHT|O|A 7P Fof L3S 2018 FE9] A7HER
HE 49X 7,5999 dlloj ol Adof Hg| 0.4% 7rAsh $=3o|tt.
20179 =7HeRY] S92 50% Qlo|qitt. =7HE7HERY] S9o] st
U2 =54 AV 7P 2 dRle g AErt. JP8<SHlE 2017
| 22% 3,2889 <qllofA 21% 6,7999 Moz FrAFOom 7hggH]|
T 11% 7,8189 oA 11X 53949 dlog ZolE3ich FP_<5H]
TE 3 UM 37kt FE-2 EFEnE Yol 20179 2839 A
oA 2018¥0ll= 2909 o= F7HL ol S7h= Y& A AR
AAHY ol FIFE T2 AoE FgHT

ER0EHE 2017929 22 1% 53Y dlo|)lom A G| H]

+= 20179 14% 439 <QlloflA 2018Wdofl= 15% 1

o Qo] s GYgaguIel AMeSSHIE FET 5 Uk B9
ot 8, An, e, FNITY, FUeHY, 2olges
9, Eggudgor TR,

X

A2 A F7HEFHA #5817 7P & BlSE ARSI QUi
20184 7]& S5l 33% 2,1939 dlo& A EFH|E 49% 7,
A oF 66.7%2] BlEZ AASkAL ISt 20199 % H]=t
(65%)2 Bl o] R =AT, 2 U=H70.7%)2 Bl u S e W2
HES Helr} olof] &gt W8S Aot (& 2-8)3 &t
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(B 2-8) 220| 2% 2|2 3H| H3 2 GDP Uy b|E
(TR A, %)
22 seu BEN semew sses 2R
20104 24,399.5 12,594.7 1,560.7 38,554.9 8.1
20114 26,789.8 12,863.7 1,5633.8 41,187.3 8.7
20124 28,545.7 13,459.9 1,545.8 43,551.4 9.2
20134 29,828.2 12,950.9 1,553.4 44,332.5 9.2
20144 32,617.7 11,941.0 1,583.7 46,142.4 9.4
20154 33,594.2 13,045.0 1,612.8 48,2521 9.1
20164 33,840.7 13,435.6 1,527.9 48,804.2 9.1
20174 34,110.6 14,391.0 1,484.5 49,986.1 9.1
20184 33,219.3 15,050.0 1,490.6 49,759.9 9.07
P EEEREETY

60,000.00

50,000.00

40,000.00

50,000.00

20,000.00

10,000.00

0.00

20104 20114

20124 20134

w2 mALRK TR

Iz UES 2/(2022), pp.74-78.

AR O] A7FEFH|7} GDPOA ZA|sH= H]52 20184 7|5
UERG o ol= 20159 HE 387 9.1%2 FAI=E v]Fo] &

A& HolEoh
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20144

20154

20164
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CEINCE

3) = SRAY AZFIIERH 7IF)

59 F7HERH] UL 201949 7% 142 634 fIkCE 20184
Hlsf 9.77%7F S7F8ct. Iy olgt 7 e 8 FollAle W 2
Z 0] /gAolA|et 2017L4 12% 14 $JotollA 20184 13% 3 9oto =z
Z715t 9.92%KR = A% £22 HoZo AFFox 2010dA
2012974 A ofe] & ASlS & £9] SIS EAANE 20149
3.92%, 2015¥ 1.89%, 20169 2.78%2] Ad div] AZES 7|=Fc
8o 201792 7180 E A 9% o] HAAES SEHH

ol2|gt @42 F=F GDP A& vt P Helth 20109 F
18.25%2= AAES Bl S AAl= 201397 &+ A9 4 A4S
FABIE7E 20149 8.53%, 20154 7.04%, 20164 8.35%Z &°1E%
ot I8y 201793 2018W0l= 22 11.47%, 10.49%S 7123 oH
2019¢0] ThA] o 7%9] AGERE B

=Y A7HEFH7F GDPollA] AHA|sh= HlE-2 201999l Ad tiH]
oF 0.2% S7FIAIRE 20109 o]F HHHAQl HASFAE Helt 20199
= GDPoA =7HEFHI7F Aok BlS2 14.7%U 2w 20187}
201790= 2% 14.5%%ck ©ol8 Fstd (& 2-9)9 Zth.
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H 2-9) =9 7127 oig I

GDP Oyl HIS

(E491:2 91, %)

XA CHH CHH
T ErHl s=H| §H7L3 sah El%
20104 71,000 16.78 17.2
20114 84,000 18.31 17.2
20124 94,000 11.90 17.5
20134 102,000 8.51 17.2
20144 106,000 3.92 16.5
20154 108,000 1.89 15.7
20164 111,000 2.78 14.9
20174 121,000 9.01 14.5
20184 133,000 9.92 14.5
20194 146,000 9.77 14.7

160,000

=9 =7t=FH ¥E Sl gop it HIZ

20104

20114

2012'4

XZ: LIES 2/(2022), p. 85.
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CEILIEEN

>
i)

o
~
i)
rar
ol
o
N

= 9A S7RERE 25V 7MY w2 IS AAskAL JloH
20194 715 72 749 QIte & 52.7%5 AA Sk AUt ol Lyt
ZH70.7%), HI=H(65%), L(66.7%)3 S m FHH R W2 £4]
2 3 5 Qlth thgoRE IR 34.2% @ v 13.0%7F FE o
Atk $=9 7158 S7ERUIE s (& 2-10)% 2

(B 2-10) =9 7I5E =72/ &

e 284 22 I L
20104 38,000 | 53.5% | 24,000 33.8% @ 9,000 | 12.7% | 71,000
20114 44,000 | 52.4% | 29,000 34.5% | 10,000 | 11.9% | 84,000
20124 49,000 | 52.1% | 33,000 35.1% | 12,000 | 12.8% | 94,000
20134 54,000 | 52.9% 36,000 @ 35.3% | 13,000 @ 12.7% | 102,000
20144 56,000 | 52.8% 37,000 = 34.9% | 13,000 @ 12.3% | 106,000
20154 58,000 | 53.7% @ 36,000 = 33.3% | 14,000 @ 13.0% | 108,000
20164 60,000 | 54.1% 37,000 @ 33.3% | 14,000 @ 12.6% | 111,000
20174 66,000 | 54.5% 39,000 = 32.2% | 16,000 @ 13.2% | 121,000
20184 69,000 | 51.9% @ 46,000 = 34.6% | 18,000 @ 13.5% | 133,000
20194 77,000 | 52.7% @ 50,000 | 34.2% | 19,000 = 13.0% | 146,000

==o|7lsg =TtEaH Y
LT

201" |
201247 |
2017 |
2016 |
2015t
20125 |
20135 |
2012t |
2011t
201047 |
o 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000

mosH wmEIH wmTEE

A= =S 21(2022), p. 86.
*H Oto] o= S22H[0IM 7|58 SRHIL AXSHE HIZS Q03
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—

1) &t

Syt gte] Aglel 532 20009 °F 94T TEUCIA 20194
oF 23 9¥lt TEUE AFsk= <=7 S7F6t{th. ol= 20004 ©]%F
Bt 6.3% 57Kt ot 229 HHlolY A E5FolA vt
Aok B2 20009 2F 3.9%1A 20199 3.5%% A% 74tk

(B 2-11) 2|2t ZH0|LH 25T 0| Hat
(HI A TEU, %)

ojmg
T= 2000 2010 @ 2015 | 2016 @ 2017 @ 2018 @ 2019 @ %S5

AL
g= | 9,116 ‘19,369 25,681 | 26,005 | 27,468 | 28,970 ‘ 29,226 | 6.3
MIA 236,407‘553,417 705,609 | 716,401 | 771,733 810,147‘825,257 6.8

2 s AE(Port-MIS: SHREINIESHEA|AE) UNCTAD &%

Lyt BARe 19804 635 TEUS AEste] AlA Agolyarat
£ 1599017, 20008 ol AgolHdt 9] 5= A3t
I3y 20109 H0] Hojg $=9] w2 Ao g 2019¢of= AlA 69
£ 7155t I AT oh 53 Ao= YERdT
AR Adoly A AAL 2017~201997F AW 3.6%2] 271

o 201940= 2,1995F TEUS A5t AlA 69S A
sk Qlou, AW tiH] S718-2 1.5%2 1099 W] vt FoA S71e

17) Z4HE 5(2010), p.21.
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Sl 2R U 71 BE 02

o] W2 #oj &34t 53] 20179¥0l= 7S 7ISSHRAIRE wE A
& Hole FA9F 45 201997H] At 6.8%2] 57 HolH
S AR 7 ] AP Atols 2018 269 TEUCA
20199 125%F TEUZ S7}stitt.

E3F 20199 71, AlA 79991 AT RARNS wlEA 246kl
AUt 20179RE 201997HA] Aohe FkS At 7.3%] BFES H
oz T uto] A& Zolx 2017d 2235 TEUSIA 20194 98¢
TEUR Z°1Eth

20199 71, AlAl 19 2 Astol&Rldl, Asteld=2 20109 A7t
Z282 AAIL AA 195 ZAgE o]F 2019W71A] 109 A< 1 94

£ 710 et Aajolae] Aol AzAHe 20199 43304 TEUZ
sA1ge] of 28] SEolh

filo
£
ol
X
i

W 972 Lojut}.

StH, AlA 10t &t 3 otAlo} =71 Wiofl YAsHA] k2 &
2 YgsHco zHagdgor Agoely AZAARL 20174 1,373
TEUOIA 20199 1,481%F TEUZ ABT 3.9%9 AFES Holy oHy

29l YA olop7ka Yrk.
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(H 2-12) M7 100H &2t AB|0|LekE X2
(SH91:2H TEU, %)

&2 siot 29t N2l 235 =2
19/ 18 ‘17 2019 = 2018 | 2017  18~19  17~18
17111 510 EE 4330 @ 4,201 | 4.023 | 3.1 4.4
202 2 Am=E | AMzm=2 | 3720 0 3,660 3,367 1.6 8.7
3| 3 4 EE-XM B= 2,753 | 2,635 | 2,461 | 45 7.1
44 3 HH == 2,577 | 2574 2521 0.1 2.1
5/ 65 7 EXR 5= 2,324 | 2,192 2,037 6.0 7.6
6| 6 6 =R ot 2,199 | 2,166 2,049 15 5.7
78 8 IO == 2,101 | 1,932 1826 88 5.8
8/ 7 5 = == 1,836 | 1,960 2,077 | -6.3 | -5.7
9/ 9 10 Mz 5= 1,726 | 1,597 | 1,504 | 8.1 6.2
1001111 2HEY | 4HE2H= 1481 | 1,451 1,373 | 2.1 5.7

Xz st (KMI), et MY =9 28 % &t §252020. 10), p.19. FZE

i

i

Mo
opr
>
L o
\1

UTHS). A=A TR |02 AlA 691(20199)%1¢, °f
+= 201799 H]sf 2A4 6& Zolt}. 20194 SHEAE A4 oF 2824
£0=& 20179 tiH] <F 1.1% A4S o]FA JIAFAIZ o] FEdl=
Ato] w|=te] AR X|FF At FolAdFg o] ZH2t 5.2%%F 3.9%2] A3
Holo QUA=ATHE AIA 491014 694714 &7} stestoirt.

<ot} Jd%xl% Fo AR TSSO 80% oS Bet
A

18) A&=2 5(2010), p. 20.
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Sl 2R U 71 BE 02

(E 2-13) MiA 100 S| stEX2| 4X(20191)
(HY-E, %)

=2 . 2019 2017 o
19 17 = =AEEES) 2| R A =S
1 &3 EZ(HKG) 4,468,089 5,049,898 -0.1
2 2 0= H 1| A(MEM) 4,322,740 4,336,752 -4.0
3 3 33 A310|(PVG) 3,686,627 3,824,280 -1.2
41 5 0= U712/ XI(ANC) 3,157,682 2,713,230 5.2
50 7| 0= 20|A(SDF) 2,917,243 2,602,695 3.9
6 4 3= QIH(ICN) 2,822,370 2,921,691 -1.1
79 Ofgt ELO|H|O|(TPE) 2,342,714 2,269,585 1.1
8 13| 02 | ZAMHYALAX) | 2,229,476 2,158,324 1.1
9|16 7lEI= =3KDOH) 2,175,292 2,020,942 25
10/ 14/ 0= ato|of|o|(MIA) 2,137,699 2,071,722 1.1

Xt&: ACI(Airports Council International; www.airports.org) &%
* DE SO ILMED! OfL2t =AM SFE2(0) Ciet XS 7|1& s

* 47{2|X| ZEIS BHDEAS TEIHUS

do

iy

gtd, 20199 AlAl 191 32 S352°IH, 201949 s=A]2] 4
2017 dj¥] &5 FAFPo|= S7okL v=e] Hus Sgo] 24

SHA|
HA 191 AE FARE E£3 20199 AA 10 5 F 5T Rk

lﬂ

AL 712 Totgdte] 109 A Holl X1Yst Zolot AlA 10t =0
& vl T OoAJof 7RI E Etotal F5 7 71=A] 1091H WOl
AJet vjAL Fo] 7A AwE "Qr) ok skl A% 20174
2021 £9] shEAE] Adoz AA 169914 20199 2177 £9] SHEA]
2 AdE ST AlA 9 B3 97 =i

==
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3) R(EE L AE)

Septet 2ol 3 B2 9 Aro] IAAAUE s FeA
= AARG AL} 2 AT oI HESH AESS 0|83k

297} e

oepte Ee @ A BEe o AR & 4 Qs ALAT 5
o] 2ANAL 1) FAH o7 F7 S2o] FPet. FELERS] 12021
E2guEd oML 9P FERAY E2edo] 1.02kmm/kn)
2 ARELALAT 271 F F9Eo] ST ek o] REoA A
19] ke ygssols, 2ol 4.46km(m/k)E SaaknTt of
449 © %t

AAGHNE7IF F7HY] =7HE w2 % vl 29, S 19
9 252k 1 Z2A%0] 242} oF 4.5me} 2mE OECD =7t & X5t
Aol &3k 293 Qe SEHES 1% sEAY ERUEE
BAAGENL7| B2 1.422 BAFEANL7)E =7 5 Zsieidol
I B SEASAMAE E2YE 2.15% °f JA] FAEH N
719 =7F % 269000 sigtet. $HH, OECD =71 5 QI 1919 =24
& ofolEHETL 38.62mE 7 woH A 1 =2AF9] ol
A7t 112.62mZ 7 £t

(H 2-14) OECD X8 271d £2 313

ooy | ORI || mEnng || eemy |
E2AY(m/2) E2H(m/C) =2 AY(m/kr)

ot 198 | 27 | 454 28 1.02 15

U= 276 | 24 453 29 0.93 16

0} 2083 | 5 | 2530 | 11 0.68 19

%= 633 | 20 118 23 174 7
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Sl SR U 7/ BE 02
- polE | o | FEnOE || =EEEE |
E2AHE(mM/Q) E2AHE(m/CH) E2AHE(m /kir)
oA 17.01 9 27.92 8 2.01
= 7.78 19 12.41 22 1.80
ALQI 14.29 i 22.52 14 1.32 12
H=z= 10.89 16 19.71 17 4.46 1
=290 17.89 8 28.72 7 0.15 25
AQIA 8.46 18 14.29 20 1.73 8
Sa[=1 13.02 13 25.04 13 1.74 6
mEIES 11.15 15 17.84 18 0.89 17
FAME 20.26 6 25.78 9 0.36 20
e 491 21 6.65 25 1.12 14
HA|T 2.63 25 7.85 24 0.17 23
Z2Ht7(0t 10.45 17 22.06 15 1.16 13
oo|ERt= 38.62 1 4314 4 0.13 26
opai= 20.81 4 40.38 5 1.41 10
=ES 35.63 2 48.85 3 0.11 27
QAER|O} 15.54 10 25.46 10 1.63 9
M2 12.28 14 20.90 16 0.02 29
7| 3.05 23 14.38 21 0.32 21
prg=i=rl} 1.39 28 2.22 30 0.16 24
=l 11.13 15 16.08 19 1.35 11
metc 14.15 12 25.18 12 0.23 22
72 21.66 3 52.25 26 2.27 2
e 4.61 22 112.62 1 0.02 28
Z2H]L|of 18.77 7 31.58 11 1.90 4
o|AKA 2.37 26 6.04 23 0.89 18
O|AEL|O} 0.04 29 0.07 8 0.00 30

Az TENST, 12021 2YRH!

*olig Atz= 2017 7120/ OECD =7} & OI2(0, AQUH, &710f, LT HQl=AS

2, p.142. (E) OECD =712 =298 HE 5 MAERY
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V|2
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rlo
o2,
2

-

e

+ eFrdxet 9 =71e] ARl EF B4
S Qloh AlAZES 200793 20109 F AHE
ol% 2duitt A AIA 16091 7 =7He Wder EF4IAs
Hgs) ot == & o @5, 5 © S8{Customs), @

o

>
39,
rlr
A,
1
n o

>
2y
o
L

mE

[E

@HInfrastructure),19 @ ZA$<(International shipments),

4
o

23K Logistics competence), ® =754 (Tracking & tracing),

JA4(Timeliness) 322002] H4E 712E A3 7502 AFEE g,
2o 0-oA] 573 AfolQ] Ag WrlEct 2D 83 ZhEe] BEA
Ao wet 718 =97t gzt

© ®
o
m

i

iy

i)

AALB BRI 7P BRAY RS HET 5 UL
et ohje £ F7te BRAGYS AU SR Tl 5
Stk oAl $-83p BEHT U,

N

) SRMIXS HE Y 2A22)

A, 7M. =RAAIASE BY fEuEhs 20164 24913.7250)
A 20184 259(3.61)= 3 DA stsilnt. 19 =719k AAE 4
& 3719t 20169 191 =7 5U(4.238)3= 0.514 Aot g
9, 201840l 19 =7HSF)<} 0.59% Apol7h Bt

19) ERSIEAI0IAIY), ATEQOERAAE M, 74 S) L 22 FHANEEHZE

20) 2007 2F4K|E= 0] 671 =01 F7H5H0 ZUEFH| S=0] 1S,

21) =7t 2241 World Bank(www . Ipi.worldbank.org) 2| XAtz S &3
E Y= ERE0 B2 A2 WHE

22) MA2H0INM Lok =71 SR HUXE 2EJHS

ro
]
on
o
|0
=]
gl_

|0
i=)
o
4>
N
Hir
mjo
4>
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CEINCREEN

>
0o

o
~
e
ret
o
o
N

E3F AIAZRY 16097 7l A = 5 AAFE NI+ =7k} &
Zuet B0 AL vlwshd, 201693 2018 HF dh=o] 4
AFHNL7 | =7t 5 20984 =90 2 lth23) 12|11 (& 2-1508
Ha AAEENL7|F 27 F 2016900 S-2uetEch A9 9o &t
Ad =7k BF 201840e o4ds] feubetEnt oA Qlot

SEUSt SRR A T 7IRE Atolo] "ot /I%lal R A
S0 A5 A2e 298 ta FTFeRA SR FAE Pl
JQ3t Ao HI

(2 2-15) ZHYEHNL7 | 2712 S FEUK|

2018 2016 2018 2016
o se w2 ome N e w29 ome
=2 1 4.20 1 423 1 L2900 21 370 22 |3.73
AQE 2 4.05 3 1420 = 22 368 26 |3.67
£ 3 4.04 6 411 ZEEX 23 364 36 |3.41
QAEZIOL | 4 4.03 7 410 SBME=23 24 | 363 2 422
A= 5 4.03 12 3.97 o= 25 [3.61 | 24 |3.72
HEE 6 4.02 4 1419 =t 28 | 354 33 3.43
H0= 8 4.00 17 | 3.82 | Ofdsi= 29 | 351 18 3.79

g= 9 3.99 8 407 gt 31 342 31 343
Hee 10 | 3.97 15 | 3.92 =E 34 332 46 |3.25
ARQA 13 | 3.90 11 3.99 ==Lt 35 331 50 3.18

Ol= 14 | 3.89 10 | 3.99 @ O|AzpA 37 | 331 28 3.39

wEHE | 15 | 3.88 37 339 OR|&ExHE 40 | 323 | 39 |3.35

oA 16 | 3.84 16 | 3.90  Ig& 42 1 3.20 47 |3.24
ES ] 17 | 3.83 23 | 3.73 El7| 47 315 | 34 |3.42

F 18 | 3.75 19 1379 HAZ 51 3.06 54 [3.1

23) Hlu o] dtdE 2lah BHH
B4tz SUSH *é%;ﬁf‘?‘x%.
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2018 2016 2018 2016
=7t =7t

A O A A O A A O A A O A
29 =+ (29[ =2 2o [z [ 29[z

O|g=/0t 19 374 21 376 S==:HFI0F 53 303 41 3.34
FHLACE 20 | 3.73 14 | 3.93 -

Xt&E: World Bank(www.Ipi.worldbank.org) &%

ARG T NS oz BRAMAS A% FBL HLstd
GE 2-16)% 2t EO) WEe BRI} Seutenct &S 44
A7 Hmol] o] e Selueit Be 4% Holx

At

SEuetel 217 o 7o) SlojAl BATAR] S SoMoF 8 =
Hed WHoE ERATAISE st vt Ao o =7 5 7MY
2 EFGTIAISE Bole 7= dET AVtRER 22 201649 12
oA 20189 597 AsRe™ A7IEEE= 20169 5904 20184
792 & &A oot theoZ2E §30] 20164 99 20184 12912
AZ slEholot}. FotrotHo A= G, ArtEE, S50l 7 BRAd

A7k 9Lste] SRk 1 HE ok FEOR B 4 Utk

e
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T 2-16) ZHI7HLE

Eqp
[SIE

27t
=g
AQe
17]0j
e

oIzt A
maA
ATl
[ES
EE
FHLtCH
L29)0|
Mz

5=

AO
=T

1
2

18
15
17
19
20

Cha
4.09
4.05
3.66
3.71
3.99
3.92
3.92
3.77
3.82
3.63
3.78
3.71
3.59
3.62
3.87
3.47
3.60
3.52
3.29
3.40

o 0 © NG N o

o

9

15
12
14
16
18
19
17

Xt&E: World Bank(www. Ipi.worldbank.org) &%

et 2
A9| 2071 B7t0] Mt 3=
oma IMAs  SRAY
ENEIEDEIES
437 4 38 1 431
424 2 1392 9 398
398 1 399 2 413
418 3 388 b5 408
425 9 359 3 4.09
421 7 368 3 4.09
396 12 353 8 4.01
403 8 367 6 |4.05
4.000 10 356 12 |3.89
4.02 13 |3.51 10 3.97
405 13 351 13 |3.87
3.99 16 343 7 |4.02
4,000 11 |355 14 3.84
384 5 383 15 3.80
3.97 19 [3.25| 17 3.71
3.85 13 |3.51 18 3.66
3.75 17 1338 11 3.90
3.69 16 [3.43 18 3.69
346 6 |3.75 16 3.72
3.73| 18 |3.33| 20 |3.59

e 2 I #E 02
R4 BIH2018)
S83Y | ZAY

29l 2 29 F2
2 424 3 1439
14 1388 5 |4.28
8 405 1 44
6 409 8 |4.25
8 405 8 425
10 1402 8 |4.25
3 418 1 44
4 1411 4 1433
1 1432 5 |4.28
5 1410 11 424
6 [4.09] 15 [4.08
13 1392 7 426
11 1400 14 (415
16 13.83 16 |4.06
17 1382 17 13.98
15 1386 12 |4.13
18 13.81 18 |3.96
12 13941 19 |3.94
20 |3.70 12 [4.13
19 |3.75| 20 |3.92
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1) si271Y

201949 71 = ue=t
(KMTC), Z18]ar SMFA 371 71do] &5 Ut} ol 742t
(40.89F TEU), 149](15.7%F TEU), 209(7.4%F TEU)o YAk Qlom,
& 7ol 2= AdjollA AFA|ok= HlS-2 ZH2F 1.8%<} 0.7%, 0.3%°]tt.

H 2-17) MA| 20CH ZAE|O|HMAF $42H20195)

(1A, %)

St
so san Wt mes o A% B4 8
1 Maersk | GIOIZ | 189 4,179,753 2,352,769 1,826,984 43.7
2 MSC AQA | 163 3,605,042 1,081,530 2,523512 70
3 Cosco =2 133 2,928433 1,528,096 1,400,337 47.8
4 | CMACGM = ZZA 123 2,705,989 1,029,540 1676449 62
5 | Hapag-Lloyd =% | 7.6 1,684,675 1,052,321 632,354 37.5
Ocean
6  Network = = 71 1574915 541,934 1,032,981 65.6
Express
7 | Evergreen CHEE 59 | 1,296,177 | 582,055 714,122 | 55.1
8 | YangMing = o8t | 29 639,523 187,835 451,688 70.6
9 HMM 52 | 1.8 | 408285 @ 120439 278,846 68.3
10 lnt;ﬁg{;gnal A7lE2 18 387,620 | 161226 226394 | 58.4
1 Zim OlA2IM 13 | 286383 @ 17,742 | 268,641 @ 93.8
12 Wan Hai eE 12 262,916 | 163,124 99,792 | 38
13 Z&%ﬁgﬁg: =2 07 158824 92,676 66,148  41.6
14 KMTC = 07 157,308 60,802 96,506 @ 61.3
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CEILIEEN

>
i)

o
~
e
ro
ofor
o
N

A AQ 2XM 2XM

_J'\_O 9_01 oo 41T o o

15 IRISL o2t 0.7 154,130 96,098 58,032 37.7
Antong =

16 Holdings = 0.7 145,078 111,909 33,169 22.9

17 XPress oime 05 110898 20984 | 89914 | 75

Feeders

18 SITC =32 0.5 115,411 80,075 35,336 30.6

19 TS Ef= 0.3 76,087 9,555 66,532 87.4

20 SM o= 0.3 73,882 55,690 18,192 24.6

Xt&: AXS-Alphaliner Top 100 &Zx
*20194 8& 28Y 7|&

dettaat ofAlofugte-2 f-Euete] tEAR] I EF7IY9el=
[FE-&EE37E TRt AATTSSEA(WATS:
World Air Transport Statistics) o] =W, 3IFT2 IA| &5 =
FSAZ0A 20184 7|E AA 6fleltt. =l = 544
Ao 2} A ZHAIRE, A 9 S S5AE FA Y B8 47
1559F £t 1625F £O& AlA| 69i°]tt.

@
e
30,
=
4
Y

(E 2-18) MA 100 &3AL atE4-4 4%(2018H)

(HM E
=K =Ly A

AL AL AL

=2 SISAL 1;,,3 I 1'2_.,;‘ SSAL 1'2_.,3
1 Emirates 2,646 FedEx 5,285 FedEx 7,355
2 FedEx 2,070 UPS 3,350 UPS 4,912
3 Quatar 2,038 | China Southern | 791 Emirates 2,646
4 | Cathay Pacific | 1,744 Air China 764 Qatar Airways 2,038
5 UPS 1,561 China Eastern | 532 Cathay Pacific 1,744
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(e =

[

=H| =LY TR
AL AL AL
=9 S 1;,21 SEAt 1'2_.,‘;‘ SEAL 1;.21
6 Korean Air | 1,550 All Nippon 483 Korean Air 1,624
7 | China Airlines | 1,462 SF Airlines 429 China Airlines 1,462
8 Singapore 1,169 Atlas Air 404 Air China 1,430
9 Turkish 1,026 Kalitta Air 373 | All Nippon Airways | 1,363

10 Lufthansa 985 ABX Air 372 China Southern 1,334
Az ot d3@al(2017), S EH AMAH pp. 50-51. <& 3), (& 4) IS0 MAHEHY

e T L A WA S50 AA 19] 719 FedExel,
a—ar 1 HAHE

[\
(]
rlr
(@
-
w
e
=
5
I}
(7))
o
c T
o
—lrl
N,
i
h r[o
ru
ﬁ
L

vt EF719 22 ER719Y BAES o Hlws] B

9, 20199 71& =4 s SEEF7IFY WiEd A= 27X 5,4009

A 5oz AA 39 E77199 FedEx(92% 7,6002] ¥)2] 29.7%0] &

st Ut s ER7719 MESAQ28% 3,9009] ¥)2 FedEx9]
30.6% <=l &35ttt
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(e}

10
1
12
13
14
15

16
17
18

19

20

o

21
=T

Nz 2

CEINCE

B 2-19) ZLHQ| = 227|%10| 1jE F2(20194)

UPS
FedEx
Maersk
CMA CGM

Mediterranean
Shipping

Union Pacific
NYK

COSCO Shipping

XPO Logistics

Yamato Holdings

Hapag-Lloyd
SF Express
CSX

Norfolk Southern

Mitsui 0.S.K
Lines

SG Holdings
GeoPost

J.B. Hunt
Transport
Services

K Line

2 =1,360E22 71|’kr
A2 PART 1-1. 2 25771 20199 1HEA £2|(Top 130) ‘PART 2-1. i

=0l
980.4
970.1
927.6
526.8
317

309

308
246.8
2454
233.3
198.6
183.4
182.9
165.4
154.7

152.7

139.8
117.4

116.3

12

2U(ER HD)
:LiHlA
CJiets®
X HEA

ZRUHZEH2EA

XE

AJHE=ZA

20194 D& 22|(Top 60)", Transport Topics
(www.ttnews.com/topb0/globalfreight/2019) &6t XA

=0t
144.7
66.0
24.8
20.5
19.4

18.1

10.6
7.0
6.0
5.8
5.7
55
4.9
4.5
4.4

4.3

4.3
4.3

4.1
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ol& | FEYEolA B2 34 EF7IU0] SASHL oy, 22

E77|43 vwshd B4 582 Adoz E5sicta & 4 Qlot
I8y v ST 22 ER7199 AR A9 20084 7]
& Tl 5t MEEF71YY WiEd dA7F 8% 9009 ¥oId F+EoE
A A 59 EF7]9 FedEx(42% 8,2009 9)2] 19.3%0l 3514
A Hws HH 2vet ER7|HE0] ASHoRE JFdtas & &
ATH24),

H3E &Z

F7FERHIE 7160 E SYust ERAIEY FRE AuEH, 20014
o]F 2|&A 02 55l e w7FERHIE 20194 186% ¥olH Ad
] 2.2% 5713 o710 HAISHES EelehH 2132 Yo E F7tshH
O] 2012\ &F ATt A2 AYshales AFat 2.3%2 4FES v

g

>.

GDPoA Z71E5HH]7} A5l H|ES A
A 2 11% $F02 mhobgt ol Ay
o S7EREE FPAE 20199 7
ZoA A&EHR] S7P7F o] Folxl A ofulertt. FH SLVH i‘ﬂEv
H|9 GDP ¥s= gEotd (i 2-20)3 &t

24) ZMZ 21(2010), p.23.
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o
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e
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T 2-20) #2 5E7t 27I22H|Q GDP HESS

(91 & 2, %)

==H GDP CHH| H|Z=
o =FH| ) GDP iH| 8IS )
=M Ml =M EY =M Ml | =A g
20154 168,033 = 195,119 1,658,020 10.13 177
20164 160,794 | 186,182 1,740,780 9.24 10.70
20174 164,613 | 190,500 1,835,698 8.97 10.38
20184 177,720 | 204,891 1,898,193 9.36 10.79
20194 186,569 | 213,332 1,924,498 9.96 11.09

Xf=: =2 9| p. 30. (& 2-1) XX} B

=7hERE & 7P B2 HIEe ARAthe 52 ol 20194
=7FEREOA oF 70%E AAFH. 12y 59 HE2 20154 7]
Hom HAF daskes A4S UEL Sk 20019S 7o Agat
7S AuE 1 7H A SR e TR ERdEdy
6.3%°1H T2 5H9H| 4.3%, 23H] 4.2%7F 1 FE Wil Sl 22
59 7+ 715 =7k WeE sk (& 2-2D)3% £

(H2-21) 2 697t 7158 =712 /H| F&(EHetE +5H| Z8)

(221 1 3, %)

oz _ seme| |
7 2atl | og EsHl | s | STO | s

20154 146,475 | 35,671 3,649 3,228 6,096 | 195,119
20164 134,584 | 37,798 3,757 3,763 6,278 | 186,180
20174 136,491 | 39,158 4,019 4,022 6,809 | 190,499
20184 145,965 = 43,680 4,042 3,976 7,228 | 204,891
20194 150,887 = 46,872 4,095 4,196 7,282 | 213,332

Az & WOl p. 32. (H 2-2) XAt HY

61



2. 2R FIUIR| 2ig

= -
ot Aoz 4T 4 9loy ol F2 EEe S EREECl A
A =7P3ARl &t 719t =g 7R & 4 A

20194 712 =AIsHE 18 EEsE vt RS S HEE
oF 112% Y9og FAEH ol= GDP2| 2F 5% g3ttt 2018 ]
5.1%7t 5718t Aotk =7HeRH] tH] E77HA9] HIS- 52.7%= A
|HET oF 0.5% 5713t =%, 23, 519, EFFET FEo] 371
ot 2 59zt YU ERESS 715E PHAE AHstd &
2-22)¢}F 2t

E 2-22) 22 57t 7ISE 2F FIVIX H&EHEE 50| Z8)

(E491: 42 94, %)

20154 92,604 11,917 1,050 1,639 2,563 1?6?6727)3
20164 83,006 11,388 1,171 2,006 2,593 1?59’7156)4
20174 83,181 12,669 1,158 2,141 2,792 1(0;;59;1
20184 87,430 13,614 1,179 1,705 3,007 1?56.693:;5
20194 91,928 14,276 1,264 1,845 3,095 1(152.;34188

Ai@: £ 29| p. 34. (& 2-3) XX} HE
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0.6% —7@ Z|o|t}, 7}% %01 %7}@ ‘1-'—‘1:] 1L, #%319} 71E} 1%(%%
T Hxu g, EREE)els 4725 PR
4.6% T4 &q o]+ 141 Z}Ez} A} % ESY
H]| A3
El

(AL, AR

E
N
S
rr

FEeHE0] 9.7% %
oy ﬂxww A] Jol F43t Z7H: o] 8.5% Stk
Ocl:‘é‘ D] N\q’-

20199 ®|=9] GDP thH] =7FERH| HISS 7.6%EA Ad o]
0.3% 743t A& Yehdth 200692 7|1E0 8 AW 2.6%E 435t
I QA geEn vgk S iR E FERE 5 2587 7t
& HES AAsta oH(eF 65%) U= GDPlA= 4.9%9] HIS=
73 it F 5Wzt vl GDP tiH] =749 Bl5S Aot

(H 2-23) %2 57F O|= GDPOA =7+2R7H|7} XHX|5H= HIF

(21 %)
7= +SH| KA1 X 22 | 7 [EtH|E S=FH|
20154 5.0 2.2 0.5 7.7
20164 4.8 2.1 0.5 7.4
20174 4.8 2.1 0.6 7.5
20184 5.0 2.3 0.6 7.9
20194 4.9 2.1 0.6 7.6

Xf=: 2 ®0| p. 38, (H 2-6) KA HE
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AE A F7HEFH[OA FE817F 7P 2 vSS AHAstL =T

20184 $5H]= 9F 33% 249 qdlog AX EFH|-8oA °F 66%= A}

Ak, v=H(65%)°f Blol Rt =ATE - UEH70.7%)2t Bl i3-S wjof
L

© W2 HISS Holal Qlv. #5397t 49| 57=FHIeE GDP HE
< geshd (& 2-24)9F Zrh
(& 2-24) 22 547+ Y= I7I=FH|2 GDP HIZ
(BRI A 2l %)
o . MIRA oo 2o GDP CfH|
20154 33,694.2 13,045.0 1,612.8 48,252.1 9.1
20164 33,840.7 13,435.6 1,527.9 48,804.2 9.1
20174 34,110.6 14,391.0 1,484.5 49,986.1 9.1
20184 33,219.3 15,050.0 1,490.6 49,759.9 9.07

X2 2 20| p. 42, (B 2-8) KX} B

3) =



Aoz AAHT e Zlo] EFolct

20199 &=9] I7}EFH|ZE GDPoA AA|eH= H|EL 14.7%=
201849 ojH] 2F 0.2% ZS7FAATE 20108 o] AAFA|9) it 20184
7 201792 2% 14.5%= YERIT

T S7HERY] S 7P 5017 7P 2 HSE Akl jle
20199°0l= oF 72 739 HIRIOR 52.7%S i}zrﬂu} ol 92zt
(70.7%), L&(66.7%), MI=(65%)3 BlLS W Aoz W2 vFS
YR SIgith. F 5W7t =9 =774 9 GDP ] o Aa)sty
(F 2-25)9F £t

]

(B 2-25) 212 62t = =7t=FH|2 GDP HIS
(E121: 2 212t %)

- H oy GDP it

T =l saH z7t8 S2H HIE
20154 108,000 1.89 15.7
20164 111,000 2.78 14.9
20174 121,000 9.01 14.5
20184 133,000 9.92 14.5
20194 146,000 9.77 14.7

X=: 2 MO p. 44. (B 2-9) XXt HE
4. SRMY B3YH 24

1) sior 220|0a) x4z

20199 -yt gute] Aoy 532 oF 349 TEUE A 2|3ct.
1 20009 <F odik TEUE AT & = 5HollA JdHA 6.3% S7F
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At YR 228 Aoy E5FolA Aok vlE2 20199
3.5%% 20009 71& 3.9%0lA &Z stEFit. 2T 5Wzt S2vet HE
oY E5HE Aeotd (X 2-26)3 Frh

T 2-26) X2 b7t Q2[LI2E Z4H|0|L ES2F 0

(HQ: M TEU, %)
oy
2 2015 = 2016 | 2017 = 2018 2019 ;;é

ot 25,681 26,005 27,468 28,970 29,226 6.3
MIA 705,609 = 716,401 = 771,733 @ 810,147 = 825,257 6.8

X2 2 #0| p. 46, (B 2-11) KX B
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sgoIm3 Zu
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EuEt AL FEERIAE dRFATIeIH A
o] 80% oVd= A=IskL At k= +54H 7|
FO0= oF 2827 Eo|v AlA 691 SHPSFAIRE ©f

FR ook
= 8 Olil!
—_
O ﬁn‘
[ -
< &

+= 20179 Blsf 2
A Wobal Zoju. nle] JALA Yt ol AU Go] BEY T 4
A2 Aol 201749 Bl 247t 5.3%9% 3.9% Agste AARATY A

2 Stk 20199 7| FF=AYAE 7IE0E o] WA
SF°] 195 AT 29 &39 5530l HE oIt 20194
AlA 10 33 5 F5 W J2 71EE Zokgato] 1091E Well 29
g Zolm 2017¢ol= SHEAEAE 2027 Eo=2 A4 169924,
2019¢0)l= 2179 Eo g2 AA 992 A5

O

3) s SmoImet Zu

ZENER 021 T2HREH AL euet 2EHAY T2 d3%
<2 1.02km(m/kNZ FAE 7 L7+ %7} o] &39otar Ueiol
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o AA 19 SERAT E2dde 7R Yeke YEdsoly, m2dd
o] 4.46km(m/kN=Z F-EfetE oF 448 & &

BAFENL7F 7= 27HE E&E @S H|ws) HH, =491 191
2 s} 1Y E2 o] 247t oF 4.5met 2mzZ FAFE ALY | =+
7} & Fsde] &3t a8y 2EASY E2UEE FAIEE AN
T B9 1.422 ZARGNL7F H71 5 oA Exfstt. £
ZE - AsAHASY E2UE 9] 2,152 o] JA] BAIFE L] E =7}
% 2691olth. 3HH, BAFHNL7|H 571 F AT 199 E2ARL of
ol&HE7t 38.62mE 7HF won A 1T =2 AR ol A
7} 112.62m=Z 7 &Skt

5. SRYIXS ZU

7P ERAIASE EE SElushs 20169 24913.723)0A
20184 2591(3.618)=E <+ & shfetglth. 19] =7iete] A= &%
Z7letaEd], 20169 19 27F £4(4.238)3= 0.518 o7} Y,
20189 191 =7t 5U(4.20%8) = 0.59% Zfol7} drt

BRYNAGE 71202 AALFE 1600 7] 24 hgT 3 20164
7 20184 25 o] AARLANLIT 7} 5 2092H U 45
o] TSP e SRt e G 2-15)8 B AAHE AL
7} % 201640] Leuehict 4] <9l g2t A" A7k 20184
ol ojdal Felahuct oA St

Feuzte] BRAUASE QA 71 Afolo] Wskt AT BRATA
S8 71202 BYE U, BF HATERE A% A

ote] ] BRAY 27

N,
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e
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6. AIARY

LU 2719 22E 1Y T 284 w245 A
Syt ERAR] A3 gotHl 0|9} tlEo] w|Edt S U YRS
BT 2 7] A 3% ATET olgk 2 SRR
AAES Uetdled gtz oz 7 Bol AR eI &F
Al ety & & Qe 3 £ 5= AuEoEA fEut
=77199 dAge Blu-245] %t £ dfe oyt o
AT AP =M Qe €2 AY F AFHR] wig BEdse Zed
= Algota] A= AAAR] A ZEAAE FHSE AFE AT
F Aot AT A =AM 97 B4 Bl dit

Lol == /7Y 2 33
Hlu 2

=gl 22 s8I0 dae=s
=gy ungs

zl OECD E R/ d1ntA+ =

OECD 8/ 4 1HX|== 7|2 2 2|utehs 259 0)
sHeo18H)
an
ERU=Z
&

=
T .
ESAMY EES 0=, 5. 22 S/ d=gd&G71ERY 34

O]=: 1= 6,298 E2{0|0] GDPO{H| 7.6%60] sz (20194 71E)
B3 14= 61 2/2to|0] GDP thE| 14.7%00 sSH2EH2019E 715

El 2= 497 7,601 2Ho|0{ GDP CliE] 9.07%0ll s (20184 7IE)

22| L2} LelLre 270 W
EEMY S SotERHIs IXSERE 2135 A0|H GDP ThH 1%

oil sHehzo19s)

RPN LR
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1. 224 N4

A8 (efficiency) ThFst w402 HHE <= Qlrt. UubAQl 884
9 7H‘T§% Fogt =8, AIZE A4 o] AksE Aae] H]E&E ojueitt
olgfgt /d-S e E &40l o= A2 T2 AYS Btk ¢

>
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© B84 22T 5 96k TS FYSl s 4B
53X 94 RS 7hg Fashl sk v agX
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e rlo

25) 0|85 25%8(2012), pp. 1~2.
26) HiX]84(2020), p.132.
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ghse] QoI A4 BEOIAE Arjdoz Bl Anht &
3 ske7te] Talo] Q7] o] ATiagse Bah B AvolA A
831 DEA 94 4eid 2249 Ade A8stel 25799 1R4S

A5k ol

2. 584 YUY

984S S0k W2 gutFo R & A E AXY A WA= &
&4 7|49 A FEiE 9ok FHolth F WAl =8 A
ARMeE Bito 2 7+ 7199 3843 FeUT Farrell(1957)2 710l
AYito] 7hsRt Heke] meEojete] A E RE49 At 51
o, o2} 242 79 &8st 88/4dS F4Y5ks ol ZHE o] H
Holr}28), Lovell and Schmidt(1988)= ZEE|o] HITHES thA| B4

4
W3} R4l o R gtk 12T B4E e o) S

ol

27) 0185 25%8(2012), p. 2.
28) XIKG&(2018), pp. 125-131
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3. DEA 7l eupy29)

1) DEA 7443t 2

DEAL AMA G842 2431= ¥Holt}. Farrell(1957)0] AA8H &
&/ 374 /W81 Shephard(1970)7} 543t Aer9] 7/dS Bl o=
5} Charnes, Cooper & Rhodes(1978)9] 3-sd+=2A4 AAE 254
=9th 0|52 784 =& PARS DMU3E 5}1 th=0] DMU & 7}
2 524 DMU7]' TF=olU= ZEEof(Frontier)2t ZEE|0] Fo] &
A5tz DMU 7t AZlE S75t0] Z4219] DMUS| Adi4 aa4d= S74%

t}. DEAE= ]E—r;% o2 APAO| 7Mooy 7R 5= AASHA &
1 DMU9| &9 % A=849 ASAE 7H glo] E85te 8|10l

%y % 4 ek

DEA= ®&4d 340 o] =9 Ay i) offo] wet =A
CCR(Charnes, Coopers and Rhodes) 2 g%} BCC(Banker, Charnes
and Cooper) Zgo=z FEI & gty CCR XFL CRS(Constant
Return to Scale, ©]3} CRS), & FE49jo] WA 452 7MAsHA|qt
BCCHEEL VRS(VRS: Variable Return to Scale), & X42]o] H3}
£ A& 75k Zo] Aoldolgtal & 4= . 1Yl FYP8A E=
=84 & 5 3 84E IFATIA UHA| 84 F HEEA] FES
ZHoLpo]] whet BAX 3K input-based) EEI A=A ¥ output-based)
HPog FE|E gt} olfjoe aEAS SET W as A W
Foll wet WA (radia) ¥ HI*AF (non-radia) 2= F-E5617] %= gt

29) DEA 731} SHIES 01YS- ©HH(2012) 2 MYH(2019)9| LIZS BalS

30) DMUE SALEt 5401 I8 5 ME8S 7HI SNZBAIZ Boig 4 91001 iate| Ape |
G2 227101402 FASLEUSD 27 ORIS| SAfE HBEE 112 U 718 TP
2 4 91T 719! o] AL E 4 0D PAT L 0| E A g

72



o
Ju
)
1%

I
[I:0}
0z
Hr
1z
o
w

i)

Hxoz 7P 71224 DEA BgLS EQ7|& CCR R0z U#A 9l
.2 oA CRSS VRS BEL 1% 835 BEQA|GF HHS AL
1=

3 L

2) DEA #Hapd

DEAZ}F AAAR] e&a4 WHESE A
Coopers & Rhodes(1978)9] =2o] &
TE M4 Bl24 DEAZR= 4] Al 5745H =31l 1978|9] A
= 715122 DEA9| && Hopl FUZFoE F7isHA =ik

ol9lof Farrell(1957)2 @77} 8%t Farrell> & AFolA A4
HE 7|14 Amo] AAYES &85t 7|AS9 vaede dFHe=m
SO ©] A= I FA TSl Ao Qlste] FAst
oHERIo] oz} FFstol Ak DEAS] THlol| 2 T2 Rt o= %
7RI Qlet kst Farrell(1957) s AtollAl DEAS] d4lo]
L 7jdel vl ey, iR 843 714 584, PASAS A
7w 59 Mde AAXeR FHstlr] dieolth

oo M

124 DEA9] 7}7@ 2 EXoz ﬂi;]}:_ E?Jﬁigr AF2Q A

o
oo
i

o,

"é ?"?;f = 11]7} 0191‘:} Ofﬁﬁi DEA9fA+= ﬁ%‘o%
4 A4 -ﬁ—% NEsHA| Y=t} o= AAIelA #EA 24
B A== AGAAA AFgste W8 2eE7] wiZo] At
opoflA= FA gt ATHECLE EEEA] XSttt sHA|T

SIAFE2 DEAY] WS oS 'IAAA A ool e & S o
Al =¥=dl Fire and Lovell(1978)2 7 YgtolA] CCR EFo| AA]
A 22 NEe ARt ‘wEE-FxiHPareto-Koopman)3D' 9]

o
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o
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WE,
ol ok du WE fr [o mok



0|9} B &Eo] Aigner & Chu(1968)= DEAS] &% EXolgty & &
U= HEPE ZARO AHe FEShA &4 B
(deterministic parametric frontier analysis)& Fg3t}. o529 A+
+ Richmond(1974), Greene(1980) 5°ll oJall BAA 272 7MFs/d<=
HiASHA] Q= SEA MY F(SFA: Stochastic Frontier Analysis)©.
= STk 293 Banker(1993)= DEAS] A% <747 B&35ithe
FAE S5 sl vlaeAde] FHA7E HAF A vlaasde] HIetth
A= 0|24 02 Fsto] DEA T SAF ZAE v 2R R4
PHEYS ke o2 gy o]k Simar(1999, 2003)2] i
DEA9] HB3AA &85 &SI 97l U LYo2 AL QU

e e

DEA %7] HABHoM = F2 FZIEAE R (public DMU)9 &
£ 2451 o ARREHIT 28y ofe siRte] ko s S8t
==t @3 DMUE 9ol 7194 &8 371 59 4A4 4
= B4 g ARSE T 27] DEA7F 357139 Ao 2
AME olfE FYaA 9 AEa A0 TRV Hal giRES] HS- A=
Aol tigt 7HAFEL §I7] gRoltt. ol Eo] EAQ] T571HA &
WA A9 s AYoelgi= A& R4 AOA AERA] 7] wjro]

31) IRE-SLLF 2| 24 JHE0| M= SHLtel DMUOH Th5t0] THe QA = A=A HEE O
LI BHEX| 42 £Z0IM O &t £RA E= MEQA0| S S AIZ £ QITHH 1 DMU=

2AH5| 22M0|2t 2st 4= AUS(Cooper et al., 2000).
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7tA0E Yepd 4= glo] 8848 B4tk o2 HHEo 2= HXAs|
o8] DEA: 44 &

1%
ek
>
%0,
rlr
o
wy r
o,
30
30,
N,
B r
!
o,
i)

E3] 7|49 ATEAL DEA 404 HiES 5 Q=
e vehd g BiEd, dgold 59 WA AE AEA g4A U
Bhd 4= SIATE, 7199 A 4, EREA 52 elohe Aol &

[e]
714 e ope} 790 AMYS FAHo HAY 4 It of

o v
3 PolA] Eriel DAL ThoRet AT S vielsiel 719 B84S &
gotr] oS- wakael hgolet o 4= Itk < DEAL 7]99] o
2 Hont &4 % M e} opje} 71 AgoAe] AAYL Basl

4) MEX DEA2} Network DEA

(1) MEX DEA2} Network DEA2| Xi0|

Uutx 0 2 DEASA] A7 A= BTV Bl= DMU+ WH Z2AA
AAE FHE st FAg T 18U AlF ZEAA A= ofd I
& AASA & 5 g EFHdA(black box)E 145t HolA = o
AR A=Y HEZ Wsh] o3y YiEHCE Cron &
Sobol(1983)7} Wang et al.(1997)9] d1oA= G843 EAT o
T m2A| A0 disf HY BRAS s AlZIsk] Al

0]& Kao &Hwang(2008)2 AA| ZZAAE 2451 Y=o

A(sub-process)S ILHSHA| il

2749 B SR AL 4D
RS WAY 4 oS FUNAT. = 24 WA ZeAA G8H

32) 0]0f| ChaH Tavares(2002)= 19784011 2001 EAMIK| 4274 2,000 0|Ake] HTLXIS0| 3,000
0Afo| =21} KME E5| DEAS &85t ULt TEFHS.
33) X._%sd(zm 8), pp. 168~169.
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o% RAXeE R DRAAL HAEHYD 5 9lon] B Lekao)
G840 HA Z2AA0) AEAS B Seths A3 33 DEAY)
Aol A ZRAAS BUuAR BT IS ES BT Ue

& F5tt. o|=lgt DEAS] SHAIE =E5t1A Network DEA7} &
A5l =] Network DEAE Charnes et al.(1986)9] AtoA Hx=2
270} AF7HA] TRt ool A &8l ltt34) Network DEAS
283 741 AYPATE Aok <FE 3-1)3 Zh

(X 3-1) Network DEAS &2t JEX M3l

MK ) Hi= Z=H|
Fire & Chrst HERQ| Network
Grosskopf(2000) Network DEA DEA 2 H|A|
DEA models for supply chain SJeEAEHE FHOIIM

Liang et al.(2006) efficiency evaluation Network DEA 24 X&
PS

o|0|1B MK
The DEA game cross—efficiency Efaﬁ';fv'f;%*E'A §|f o ot

model and its Nash equilibrium A Hre HIA|

>

Liang et al.(2008)

Two-stage cooperation model | ERLAE I’—°Of—
Zha & Liang(2010) | with input freely distributed Network DEA @24 &4
among the stages E=PNIN

2EEX| Y= FYUQAE 7t
ivi i NATY; X
Chen et al.(2010) Deriving the DEA frontier for Xl 25H (two stage) 20

two-stage processes X Network DEA &84 &
RSN
A bargaining game model for Nash A0|2E XEst
Du et al.(2011) measuring performance of Network DEA @84 24

two—stage network structures | 2t H|A|
A dynamic network DEA model

for accounting and financial =X Network DEA 23 H|
Wanke et al.(2019) indicators: A case of efficiency in | A|
MENA banking
. The uncertain two-stage ST 28 |(two stage)
Jiang et al.(2021) network DEA models Network DEA 23 H|A|

A= 7|E BTE HIZLZ MAEY

34) TIFE(2018), p. 169.
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(2) MEX DEA 0|2
AR AT ot sHQl EAIES Aol 584S 24}

| 9N el B a40l 42048 RHsls Ao| AHaiTia

N

maxﬁj:mi [/‘\_} 3_1]
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x; JHA DMUS i A FJ 24
Yot JRA DMU rA A 2F 2 8 2
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[4] 3-1]2 Charnes et al.(1978)°] A3t CCR E¥S A3t Flo
o} of7]A Y849 AR 8429 7SR DEA B@oA glo] 4=
T WA £9] AN 8&4E 1S GA =T HAste] 4 a&4]
A7 HEE $ =T SIGHh o) 2 H[oEIHHIA A
(non-Archimedean constant)24] %9 & UehH A 2849
AL 5571 HA| GEE St = ot Utk wEkA aedd ALt
A= 03 1 AtojollA] JA]gkct.35)

Z18t} Charnes et al.(1978)°] # Atet [4] 3-1]19] X[tH3Kmaxd;)
9] 7k & A= DMUY] 77t Hold4E 74]’301 S i PA TR
#HYAH= ¢ ot Charnes et al.(1978)2 o]#3t EAE 123517 9
S mi7HE of-&ote] vt 22 A2 AlRbshlth

_

max6; = Elury,.j [4] 3-2]
s.t

m

ZUYxl] =1

r=1

Zlury’r] Z’UI.’E,J = 0 ] 1L, -n
r=

u, =¢e>0, v,>e>0,r=1, s, i=1, -, m

oflt
2
o
TRl
2
fr
e
rok
rt

(4] 321 9ol [4] 3-117} 598 e 7e A
o

Fefolct. mebM Aol =

_a
mlo
A=)
L
rlo
P
1>
5
[
.
2
>
39,
Hu)

35) 0|8&- 2&5%4(2012), pp. 36~40.
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maXQJ»:e(Es: + Es?) [4] 3-3]
i=1 r=1

s.t

n
Zijij_FSi =0z;;,1=1,-,m
i=1

n
EAjyrj—s: =Y =18
j=1

A, =0,7=1,--,n
%aAJ38778j7]—%}mtﬂ_$oﬂ]q

K3

A9 [4] 3-3l°14 ALtE 6,= 54 DMUS] &84S Hepdn). Thef
g

0,7F 1012 AqR=(s, , s,)7F 09] gH& 7, &4 DMUE &&4°]
2R 2L sk 9,9 Fol 180 AL Aol magHelts AL
Uehdict,

j=1

n

+ —

5, = Z/\jyrj_yrjvr_ L, -ys
j=1

w
<)
o
o
of
to
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ol
~
=
>
©
o
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(3) Network DEA 0|2

or AggA|qt, 524 DEAS Network DEAS] 7 & X}old
DMU W& Z2AA %ﬁ‘i}/\i B A o3l Sk Z2A
Total dEste] aeide S4sk=1ol th37) = Network DEA
5734 = (intermediate measure)©] Tl W ZZAAE AAs)
Stk 2 WA TRAAE THSHE 9] ERAA A B Uk
(1% 325 2o] el 5 Ak

o mlm r
[ o
fr ww rlo

lzl

oM,
o

(a8 3-2) Network DEA &

Sz

ot

=%

Z2MAA / ZZMAB
(Stage A) (Stage B)

A= MR

ojf ‘b7F ZRAIA AS] AFER4V} HEA Z2A|A BO] FIa47)
et o2fdt b'E FAMIARE R st AR ZEAAS B8-S A
slst7] QoA SIHBARES] FRE WA SR A5 "ot ol=gt 7|
92 vl O & Charnes et al.(1978)2] CRS ZZo)A 224 (two-stage)
FEAY 2¥E (4 3-512 yepd S Qo

37) ZI¥4(2018), pp. 176~178.
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D s
dzlwdzdj E uryrj

r=1

0 =% and 0} = —5—— [4] 3-5]
Z /U':L"J E ’l;}dzdj
=1 d=1
DMU #Al Z2AA7F 2dA2 Weolfle W a4
(9;—’_9?) E] A 0] 1 2 w A o]

7= Q& &= gl H]89] 71&x|2 FASY 181 8g DMUS 29+
L2NA7 B0 HY| gt YR FERAL 0} < ¢ =1 o[tk

qhok [4] 3-51914 w, = w, 2, 0, =0} x 07 B Alo] AU 5
t}. o]#gt 3¢ Kao & Hwang(2008)0l4= HHAIRE, A

Aog= IHE 7L 4 2™ Network DEA A 02 FAIE i
kel o

< FYU847F soluA Hol JA| ALY a&4dS SHAPIYI
7] HZoltt.
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SHez A2 7] hzol ?ﬂiﬂ ZENL0 2& *% %&—0171 HOHH
+ FAe] Sl a0l wWEkA Network DEACA = 24|

2L BEAS HOTHE BANE bo) 2718 245 N L
& Qi 2HUSR 53 AAeE AR B

2 A7 54l 22 ER71Y49 A v 24571 Ysf 30
N EFIEE ARG AF7IE2 20219 Armstrong  and
Associates, Inc.9l4] S & (gross logistics revenue)s 71522 3
ou oprfo}, G, FrlofA 10714 AW ArmadoflA A

1T olf= 2EY 3370l XH”%HL 8= 3’—345'}1 2 A9
oItk &, A

=2 7Y HF= A=t

lo
i
.
oM,
02‘:
1%,
rulo
)

4%

ol
F
pauy
E

%

=jo] 7]9je] HEHL
47 P 35 9
o] HEoe A
Wi, olejdt 4E4A9) $AE FE5 1A DEA B4 49 104 of
ol AR AR FHOE olF FRF 4 Yk wEom

N
51'+
o o
[
r
BN
9‘&
X
=)
i
%

38) ZI¥34(2018), p. 178.
39) & 101K AF25 DEA H2TH= Chemt
Green TSt BI57| T4, 512 SIS ADNS SkE 24,

my
ojo
o
H
Ok
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s}
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2 ZHEH 719 107 Agok= | Qhirgitt. MeH 71 Zol
A AT HolHE FHET & gle 719 Alglen AQH 7go] &
= I SulEdo] &2l 7Ide Tshe HeE #ads AAA
th40) B ATolN AT 307 7|9 theat Pk
H 3-2) SF0M EEE X9E 2577
X% 7|¢E X% 71U
CH Robinson YTO Express Group
Expeditors International Lotte Global Logistics
FedEx OtAOF | Shanghi Zhonggu Logistics
GXO Logistics CJ Logistics
20| Hub Group Hyundai Glovis
JB Hunt Compania de Distribucion
Landstar System DSV A/S
United Parcel Service Maersk
XPO Logistics CMA CGM
ZTO Express om KuehnetNagel International
Samsung SDS = NTG Nordic Transport
NYK Pkp Cargo SA
OO} | Kintetsu World Express STEF SA
Nippon Express DB Schenker
LX Pantos DHL

PNERPSIEE

40) ZOHEAUS ZUOL FE0I| LETX| 42 7|42 AEX| 200t KR HIO|HE & 4 gl 7”012
0 27| E= HIAE 7|40 SHEE. 2Lt HIAE 7|9 = Annual ReportS E5if KIS G[0[EIS
SIS0 HE20]| 285t 7|2 Maersk, CMA CGM, DB Schenker, DHLO| U&. 0128 & A=
S0 257|Y AMHZ 2M6HE A Q0 ASH0 Z&= 2 2 Armstrong and Associated|
M gHok= 229 TOP 5001 Z&X| LAX|2, = SF AHOAM XiX[oh= |IXIE 224510 LX
Pantos, Samsung SDS, Lotte Global LogisticsZ 71342, M2t £ A0M 246t 2L S57|

&2 CJ Logistics, Hyundai Glovis, Samsung SDS, LX Pantos, Lotte Global Logistics & 574&.
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2) £ ¥ MEQol

UM AFTRo] B AFE 7€ 584 B4Rl DEAOA g 2
B S°t 227 DEA, & obf] ZE2NAS] 8842 13T Network
DEAE ARSI B 5= Network DEA AdPAFLoA dubzo=z 7}
 Wol Z8IY 294 mEAAR o|Fojx AFRFS FEFTHAD
Network DEAOJA] 112fsl= 5H9] ZEA|A7} Woldlag

< vhdsh=t] HdspA|ut, E45k= 719E9 Add &
A FEHoE A8 £ Qe TEAA E Ho[HE 12ollE e 28
A Network DEAS F& ARSI}

2 Aol 294 Network DEA 24 &5 dubdog 7|9 §84S
BN BP0 o] ARREI = AHSTE B8 9EEds o
oFg & e BFZ 8T W2 7ol FA} AES Bl A4

Z7V8}al 11 o|%of gEgH ZVJ% 713}2_% UH%Q 9—%“41 D’r% ol A

0|9} 22 AFHFZ &AM 7Y BEid= A5k dl= A4 H
o[Ef7} Wol o] &t} 74 tlole7} A;A ol HFA Amehe
oA ARl &S EAok=t A B5F ofyet A 7199 B
d FAIE T = B4l A5E ARE 8T & Utks HoA &
o] Q7] w&olt;. JEZOE Diizakin & Diizakin(2007)2 E7]9]
50071 8 719 = AStHA J=HSE Debts?] 7d2 AR

o -
ox,
tlo
S

41) Network DEA BM2 IEE 2074 DS A8otl! Rom, WHEXMQI MHATZ Liang et
al.(2008), Chen et al. (2010) Buyukkeklik et al.(2016), Wanke et al.(2019), Jiang et
al.(2021) 0] U=,

42) Chen et al.(2010), p. 10.
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=t ole FEFA 9 HEERAE uiRit o)y AR
(shareholder’s equity)®t $9(profit) 5= &83] DEA £4& ot
Buyukkeklik et al.(2016)2 $47|Y 284S EA5MdHA EYHSE
A 55 A(short term liabilities), Hl--&55A(long term liabilities),
A (equity), "HEH(sales revenue)T}t <0]2(net profit)S -3t
Joo et al.2011)2 v]=9] EZ(Fortune Magazine)ol A 1471 75
AA aeide BASHEA F5U(revenue), F&AHHcurrent asset),
I AAHfixed asset), B2} T H|(SG&A), HHE7Hcost of goods
sold) 52 &8t} Marchet et al.(2017) THAAE G584, 29
H| 5-& ARSI Rodrigues et al.(2018)2 EAoA F2 AREEH+= d)
olel= FA, A4t AR U], muE|el wEjH], mEdr) SuEd
< &85l aE&4S BAFH. 2 Aol = ol Z2 AF HlolH
2835t DEA A& 7|Ho® S SHs| sl f57A, ¥las
A, SAHL, wiEL7E, ghje] 2 feju|et SuEdS e

et

3

FAHC R AFRFY 1GA NN = AHES7HE At 7o #AE &
goto] EErt o= FAfulEo] HFFEM 0|9t Z-2 A E(debt
to asset ratios)< 7199 A4t 5-53(liquidity)= °lsfish= 583 F&
7 "ok webd  19AClA ARERE BWeE R A(current
liability)?} H]S-s5FA|(noncurrent liability)o]H AFEQ912 ZAFAt
(total assetz L&t 29A A= 719 298E&= FAHCE &
otE7] fI5f 19AY A&Ea%1%l A total asset), "EY7Hcost of
revenue) U Tju]e} #E|H|(selling general and administrative
expenses)E FYUQRICE ZEFom AEQRIoE= FUHEH
(revenue)= A&t 194 9 2AOA ARESE EUHSR0L AEHa

S Hesk (& 3-3)3 2
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=% T i
OEI:Ii
£Qeis ijiﬂ
16 HI S5 2
Az SR
D& 27t
SQuis
26t | % 22|
Az S045

A= KA

& Aol M Network DEAS 24517 #13t A4S 3071 7192 £
4 A= Q9lof gt Ak@E= COMPUSTAT =S &83loH 22d E5
719 & 588 71dolvt AEHA ot AT AmE E85] 27Tt

7199 glolEl&= 2+ 7199) Annual Report, 2 E-83l0o] 4 3ch o=

192 2021 sAEFEARER Ol 58 A=E AR AFAts
9] 7]%(557: 7].11— _4.:1._,] /J;G.Q H]—oﬂa}ﬁ 202113_; s}oﬂ oq. 2021
Y 57t 9 719 FE JRs3E 7B H29 ARl 20208 A RE
g3t

3070 7199 F55A BHEF2 5,461,570,900 USDHOH ZHHgEe
24,557,552,300 USD, Z$:gk2 272,882,000 USDO|Y HEFHAE=
0,920,680,200 USDRIt}. Bl-f-&5A BoaZ 7,162,675,500 USD,
g2 46,781,000,000 USD, F$:4k=2 45,306,500 USDI L™ H=HAL
+ 13,551,683,100 USDSIt}. SAAF] B4 19,627,839,500 USD,
F|HZE2 85,994,000,000 USD, F$:4k2 495,757,100 USDHLH, &
HAR= 26,685,730,300 USDRIH. WiEH7HY] Hatgl 16,913,466,300
USD, HYZ 76,706,000,000 USD, 42k 873,179,600 USDRAL
o EEWARE= 19,767,437,400 USDRTt. ojju]el #ejn]o] Highe
3,566,819,100 USD, gk 36,983,621,500 USD, 5%k 2,056,800
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USDom EEHAR= 8,582,318,400 USDHLE &9 HAghe
22,109,088,300 USD, gk 97,287,000,000, &gk 1,057,294,400
USDe™ WA= 27,913,920,600 USDHLH). B Ao &g
g 89159 V& BAEES Belotd ot At

(2 3-4) 2MQ0IS0| 7|& SH

(H$4: 1,000 USD)
29! L7 EE N BEWAL
KSR 5,461,570.9 | 24,557,552.3 272,882.0 6,920,680.2
12 | HIRSEA 7,162,675.5| 46,781,000.0 45,306.5| 13,551,683.1
SRt 19,627,839.5 | 85,994,000.0 495,757.1 | 26,685,730.3
&7t | 16,913,466.3 76,706,000.0 873,179.6 | 19,767,437.4
U
Bl
Z0EY | 22,109,088.3 | 97,287,000.0 1,057,294.4 1 27,913,920.6

Rz MAHEY

2 3,566,819.1 | 36,983,621.5 2,056.8 8,582,318.4

okga E ALoA] AR 3071 7199 SEEA, BB, SR,

Sz, e 9 |, SuEde ARe (& 3-59 F3h

43) R 2 V(10| SR 2520211 1228 312 228 MESI0| USDE TS, 28 = EXCHANGE
RATEO(N ER1BHS. https://mavw.exchange-rates.org/HistoricalRates/P/USD/12-31-2021
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=)

7|

CH Robinson

Expeditors
International

FedEx

GXO Logistics
Hub Group

JB Hunt

Landstar System

United Parcel
Service

XPO Logistics

ZTO Express

(B 3-5)

RSE

3,326,342.0

3,726,297.0

14,274,000.0
2,329,000.0
687,069.0
1,729,600.0
1,009,983.0

17,569,000.0

2,538,000.0
12,996,315.0

HI

—-llo

MEEE

1,679,836.0

385,641.0

46,781,000.0
2,552,000.0
409,911.0
1,946,932.0
173,472.0

37,567,000.0

5,031,000.0
848,447.0

MrfAH 7|219]

.
£ U ME

SRt
7,028,112.0

7,609,929.0

85,994,000.0
7,271,000.0
2,437,294.0
6,794,348.0
2,045,465.0

69,405,000.0

8,707,000.0
62,772,343.0

Qo

—

A
HA

ey
21,493,659.0

14,358,105.0

73,345,000.0
6,637,000.0
3,632,743.0
10,298,483.0
5,671,485.0

76,706,000.0

10,812,000.0
23,816,462.0

THORH| 3 2]

526,371.0

256,086.0

13,644,000.0
1,049,000.0
361,183.0
824,289.0
363,272.0

7,771,000.0

1,322,000.0
1,086,366.0

16,5623,517.0

93,512,000.0
7,940,000.0
4,232,383.0
12,168,302.0
6,537,568.0

97,287,000.0

12,806,000.0
30,405,839.0



ol

N0
0x
A
1z
o
@

NS 7| FSE HIR S5 ZApA HE27¢ THORH] 2 2t2|H] ==
Samsung SDS 10937252 5916493 88464774 100487854 7360709 11.464.571.7
NYK 4.980383.6 64953522 26757.679.7 158750217 16027817 19.814,218.0
E'X”;reet:;‘ World 1656.844.0 11834538  4.673.862.8 72956007 6792143  8517.574.8
Nippon Express 44782900 44797929 141767297 16.383,639.7  1.000.851.4 18,062,993.0
LX Pantos 383,059.7 453065 8883260 20725868  160424.9  2.294.899.4
OFA|O
OF  VT0 Express Group 1.504.9605 1614932 53843367  6519.954.9 1256849  7.104.415.4
tO“.e Global 501,564.5 891,006.7  1,642,005.1  2,147,062.8 103,374.6  2,282,147.9
ogistics
Eha.”g.h‘ Zhonggu 687,733.8 5059685 27252679  1522,460.9 91495  1,933.822.4
ogistics
CJ Logistics 20598513 21269216 75650432 86403369  611.427.2  9.541.460.7
Hyundai Glovis 33165349  2.031.789.7 102373059 17.064.681.4 3048902 183194115
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B 71 RS2 H|R SN =N OHE 247t Tofe| & 22| =
g?sr;ﬁf‘u”;?oﬁe 1,192,816.6 74,987.0 13619421  1,762,420.4 136,740.3  1,941527.5
DSV A/S 8,168.261.9  5,154,234.0 24,681568.8 221270850 32714032 27,879.414.4
Maersk 1,849,339.9  2,231,197.3  11,052,149.5  5525,386.6 2472821 9,448,868.3
CMA CGM 11,030,000.0  15,090,000.0 32,899,000.0 25,336,000.0  2,814,000.0  31,445,000.0

on mgt‘:;mﬁe' 91214215 34254689 16,068,882.3 30,343314.7  2,404299.7 35977,843.6
#‘;ESNpg;f'C 2728820 1259350 4957571 8731796  160,588.1  1,116,653.8
Pkp Cargo SA 430,946.9 7022526 1,886,699.9  1,114,638.3 2,056.8  1,057,294.4
STEF SA 1,605,779.1 740,309.4 33842118  3,728,850.1 86,136.3  3,988.452.0
DB Schenker 24,557,552.3 45,076,205.6 81714,0582 32,323703.4 28,361,010.0 53,542,993.6
DHL 23,779.572.3 26,371,701.5 72,329,390.4 49,928,343.9 36,983,621.5 93,024,340.3

NEEDSIESE
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ol

2. G4

0

2 AFolA 83t DEA X232 EWHE42(CRS: Constant Returns
to Scale)d} 7PHFE42(VRS: Variable Returns to Scale)o] ¥4 %
Network SBM(slack-based measure) 23S &3t UA AFHE
o] £ AoN=E EFVIYEY a&48E AAZLE EA5| flof 294
Network DEAE E&3=tl DA = AAHES, 28404 = SH&
o] WA¥oh= RS RIFAE WEtA £ Al SHEAS St Slsh

X

O
=
O

Ew)

o >
NN
rlr
it

(3 3-3) g2y

S5

(Current
Liabilities)

Eoj a7t
(Costof
Revenues)

SAH
(Total
Assets)

S0z
(Revenues)

THofH| 2
2tel]
(SG&A)

Hl R
(Non-current
Liabilities)

157 RHEE S (Asset Acquisition) 20 B01E Y L4 (Revenue Generation)

INE=PSINZS OS]
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2 AFEHA CRSZ2 29 AAEaHet Az A(market
conditions) 5= 183t 7|¥9] 7|&a&AS el HhH VRS
o

o= Rg
771884 &, 7199 WRAESRES 18 YR e e8E B
Zth. BAY4F 3070 719 5 Maersk?F CRS @ VRSOA 2% 71 &2
A84e HoFth
I 3-6) 22Y 77| &84 2MZY
x| 71 VRS%t CRS%t Scale?f45)
CH Robinson 0.6414 0.56905 0.9206
Expeditors 0.7035 0.6724 0.9557
International
FedEx 0.6704 0.56143 0.7671
GXO Logistics 0.4207 0.3832 0.911
s Hub Group 0.624 0.4689 0.7514
N JB Hunt 0.5479 0.5095 0.9299
Landstar System 0.6847 0.5346 0.7807
United Parcel
Service(UPS) 0.7831 0.5033 0.6428
XPO Logistics 0.4539 0.4306 0.9487
ZTO Express 1 0.5443 0.5443

44) CRSZ2 technical efficiency &, 7|188840Z LIEM £ QIOM VRSZE pure technical
efficiency 47 |£& 8402 O[aHE 4= US. Farrell(1957)2 7|£&848 THX EQUQA0M
Z|tHe| AEES A 2 U NEO 2 MHIHMON 02 HAE= /HE22M £RQA0| 71240|
OX|= 42 A& HIE2M MAQAES 2Tt 4 Q= HI2 F24(allocation efficiency)0| US.
7128882 A &7 |28 88 #2884 (scale efficiency) 22 2|8 4= U1 47|25 8
S8 MUuPHoIM RUSS HONIE SE8XCE MESE Metet=7IE LEH = 1Y,

45) scale2 RIERUYY NI 2N 7|2 QFE AR, & AI™EZA(market conditions) S& 2/0|&. OFF
2 AP UHRHC = S X021 SHe Al &, I40[Lt =27t SE06IK| AoH ZeHoz 584
O|X| %2 = US. W2tM CRS(7|2&84) = VRS(z=47|2884) x Scale(F2&24)22 0]af

StA 0|2
=2 T MO
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OFAJO}

40
it

INE=RPRINEN

SHAIRE VRS 7199 Ui a&4do= Idd 4 Q=

71 VRSt
Samsung SDS 0.5255
NYK 0.56174
Nippon Express 0.428
LX Pantos 1
YTO Express Group 0.7409
ot St
CJ Logistics 0.4611
Hyundai Glovis 0.693
DSV A/S 0.5028
Maersk 1
CMA CGM 0.5094
nematons 06850
NTG Nordic 1
Transport
Pkp Cargo SA 0.649
STEF SA 0.5169
DB Schenker 0.4789
DHL 0.8294

CRSzt
0.4741
0.4419

0.4428

0.4119
0.4997
0.6304

0.4289

0.7233

0.4178
0.6117

0.3734

0.4154
1
0.3955

0.4372

0.4465

0.48
0.4721
0.3912
0.6667

I
0z
Hr
1z
o
w

ScaleZ}4o)
0.9021
0.8541

0.8876

0.9624
0.4997
0.8508

0.5731

0.8094

0.9061
0.8827

0.599

0.8263
1
0.7765

0.7463

0.4465

0.7396
0.9134
0.8168
0.8038

<

AL F2

F

#|Z5Klocal optimization)E Eoj&ETh Wb VRS BHAEE AE

< BRI QU (E 3-7)2 A VRSEEE HeErdY: &

A 22 EFYES

X

d

A7+9] HFol

=

Q.

F& 194 VRSEE Hh= 294 VRSgEol &4
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O

UERdeh Jel3 VRS BEBAE 1947} 2980 f 21 L
e Holzth, mehy B 7ol B 229 257199 gree
IS ARSI A4 e A EE AR 2 AXHA} &

SAGIA thES ol LEAAQEA) Hla) ArhHoz uagso

E}z & & Sl

i
L &
o of

Mo

_

(B3-7) 222 277|Y HAE VRS 2421

p[e: 71 VRSZ! =2 1EEA| 2H7
CH Robinson 0.6414 15 0.2829 1
Expeditors International 0.7035 10 0.4071 1
FedEx 0.6704 13 0.5449 0.796
GXO Logistics 0.4207 30 0.2433 0.598
Hub Group 0.624 16 0.501 0.747

S0l UB Hunt 0.5479 19 0.4548 0.641
Landstar System 0.6847 12 0.6055 0.764
ggr'ffefjlfg 0.7831 7 05662 1
XPO Logistics 0.4539 28 0.3182 0.5896
ZTO Express 1 1 1 1
Samsung SDS 0.5255 20 0.394 0.6571
NYK 0.5174 21 0.2979 0.7369
Kintetsu World Express 0.4988 25 0.4083 0.5894
Nippon Express 0.428 29 0.2072 0.6487
LX Pantos 1 3 1 1

OFAIOF | YTO Express Group 0.7409 9 06317 0.8502
Lotte Global Logistics 0.7483 8 0.7421 0.7546
Esgggtihc'szmnggu 0.8936 5 07873 1
CJ Logistics 0.4611 27 0.3339 0.5882
Hyundai Glovis 0.693 11 0.386 1
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X< 71 VRSZt =2 1A 25|
B?Smaunc'?oge 0.6234 17 0779 04678
DSV A/S 0.5028 24 02755 073
Maersk 1 1 1 1
CMA CGM 0.5004 23 0208 08107
gpy  luehnedNagel 0.5859 18 02755  0.8963
NTG Nordic Transport 1 3 1 1
Pkp Cargo SA 0.649 14 04063 08917
STEF SA 0.5169 22 0332 07015
DB Schenker 0.4789 26 01872 0.7707
DHL 0.8294 6 06588 1
7 0.6577 05078 0.8076
(5874 1 1 1
252 0.4207 01872  0.4678
HEHR} 0.1818 02587  0.1658

Rz MAERY

I8y 559 7|3 €8] Compania de Distribucions VRS%k
o] 2¥AET= 19A7E H &2 542 HAth TEhA 2 ARy o
2% Compania de DistribucionE ﬂﬂd HE 7192 SdEA A

=0 ]L Zlo] Ap4E tiB] B2 AEohs ZEA| A0 Bls| AT
BE&Z Hlva & & 9}\‘:}.

Rl

_|>4

ﬂ

2o
Jog

E3] £47]9 ¥ CH Robinson, Expeditors International, United
Parcel Service, Hyundai Glovis, Shanghi Zhonggu Logistics 570 7]

< 12A9A= HlEE&Zo|loy 28 A oAM= BEFoE YEYiTh
(E 3-6y0llA4 ERIFAT, ZTO Express, LX Pantos, NTC Nordic
Transport, Maersk®] 471 7|2 Z9Ed VRSZho] vi-$- &&23(1.00)°1%
th & AFolA AR 22 7719 S 1947 vlaEdel 7S A
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3 e & ¥ &\Jﬁo L é@“‘iﬁ ) @(a.i'? @. @\e &
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B Stge ] mmmStage 2 s OverdlScore

A= MAFERY

VRSgFE €2 o] FAlad 3 71 AR 2dS Wgske CRS#
& BF 19AEG 28404 H & CRSFE HERAL it ol E A&
St (E 3-8)3 £t
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(B 3-8) 224 =277 HAE CRS 2424
N 71 CRSZt =9 =¥l 25|
CH Robinson 0.5905 7 0.3739 0.8071
Expeditors International 0.6724 3 0.3448 1
FedEx 0.5143 10 0.4646 0.564
GXO Logistics 0.3832 29 0.2031 0.5634
20| Hub Group 0.4689 17 0.3446 0.5931
JB Hunt 0.5095 M 0.3984 0.6207
Landstar System 0.5346 9 0.4292 0.6399
United Parcel Service(UPS) 0.5033 12 0.3907 0.6159
XPO Logistics 0.4306 22 0.2817 0.5796
ZTO Express 0.5443 8 0.3266 0.7619
Samsung SDS 0.4741 15 0.3205 0.6277
NYK 0.4419 20 0.2723 0.6115
Kintetsu World Express 0.4428 19 0.2855 0.6001
Nippon Express 0.4119 26 0.2049 0.6189
OFA[O} LX Pantos 0.4997 13 0.3596 0.6399
YTO Express Group 0.6304 5 0.3493 0.9115
Lotte Global Logistics 0.4289 23 0.2249 0.6329
Shanghi Zhonggu Logistics 0.7233 2 0.4466 1
CJ Logistics 0.4178 24 0.2348 0.6007
Hyundai Glovis 0.6117 6 0.2914 0.932
Compania de Distribucion 0.3734 30 0.1582 0.5887
DSV A/S 0.4154 25 0.2528 0.5781
Maersk 1 1 1 1
CMA CGM 0.3955 27 0.1912 0.5999
s fuehne  Mage 0.4372 21 02513 06231
NTG Nordic Transport 0.4465 18 0.3277 0.5652
Pkp Cargo SA 0.48 14 0.2054 0.7546
STEF SA 0.4721 16 0.4137 0.5306
DB Schenker 0.3912 28 0.2734 0.509
DHL 0.6667 4 0.3334 1
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ple: 719 CRSZt =8 1A 28|

Yz 0.5104 03318  0.689
E[hgt 1 1 1
Ryt 0.3734 0.1582  0.509
BEMz} 0.1307 01497 0.1584
R KAAY
= A7 24 3071 719 T 7P meAol w2 TIdE

Maersk(CRS=1.0)°]19, 7}F& 2¥& 84S HQl 7]YL Compania de
Distribution(CRS=0.37)2.& Yepgdtt. -2yt 7|4 Foll+ Hyundai
Glovis(CRS=0.61)7F A 7Y & 691& A tFezs IX
Pantos7} 139Y(CRS=0.50), Samsung SDS 159(CRS=0.47), Lotte
Global Logistics 234(CRS=0.43), CJ Logistics7} 249J(CRS=0.42) <=
o7 YEhgth 13y A4 3070 7199 Bt CRS#ol 0.519= 1L
25l Hyundai GlovisE A|2JeF UHA] 47 =72 HF B4l
O|RA] Fohs &S oSl 2= & 4 Utk

ok&2] CRS = VRS x SE Zh= A& 7Rtolal Bt CRS(U1&E849)%t
2 0. 510113% VRS(E71& B84)Y B2 0.66°11L SES] B#t2
0.80°]2k= & EriH £ AolA 243 3
£42 SE(FE 884)EtHE VRS(E57]E 884)d 7195k 87t =2
o & 4= ol

FAHOR A thest Zo| 12T 5 Utk

HA VRSEEo] SEFES & 7192 UPS, ZTO Express, LX Pantos,
Shanghi Zhonggu Logistics, Lotte Global Logistics, Compania de
Distribucion, NTG Nordic Transport, DHLZ &RI15itt. £3] ZTO
Express, LX Pantos, NTG Nordic Transport:= VRS#o| &5 X%k
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Q12 YEa 9t} I8 CRSE] 0B+ A2 SEGFEEEY)=
oI5 Yeft= dAtolty IHEE MaerskE AlQJSH ZTO Express, LX
Pantos, NTG Nordic Transport®] &&4J0] £0]& o]lf =, CRSH©O|
VRSZETH ZobAl o]f= SE(FHE 8-84)9] &8 =(utilization rate)”}
golFS2 ou|3tct. ElstH ZTO Express 46%, LX Pantos 51%,
NTG Nordic Transport 56%2] B84 A & HLof|A EA43H o
£ 7|4l vlsf| SEHE 584), S A 4% 9 24 5= &8st 1
9] B84 5= A= AdstA] Xt AoA 2= Ao] AHsirty & &
Ut 1 919] 7|2 SEZko] VRSHET Ath= Qjujo|H o= 12 §&
AETHE 7]1E BeA0A B8 EE B0 E ARl 7Vlenaide

224 BR/|Y3 s 9719 57 B 18Rt Aol A
HeiFglom ANFY AN TR FYO=A A

Hyundai Glovis7} 1942} 284 39l zto]7} 0.6424 $2v=t =5
719 & 7P & AolE Eolx Utk 27A el 0.932% Maersk,
DHL, Shanghi Zhonggu Logistics, Expeditors International< A%
Shile 7P =2 2 YERolE st AAIA 249 97t
WolAl= A2(AA 69)) A= 1949 a&4o] R7] folth A
CRS#= U™ (19 3-5)9F At

o CRS sk A7l B4Ry 2 71900] 234o} 4
Hlge 2dslo] BEAS F/1% Ba ol It AL Hojat A=)
19 942—717}3@% 712k ol Z74et sh 2ee Asr] 9 2ay]
g0] 2718 719 TACIA T840l YA Be 4 glow ol 47
49l 719 g4l oS vd 4 At

r\‘ ru

Qr

s
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(O3 3-5) TAH CRSZt

12

08
06

04

02 I

SEELS S T EL LSS e*‘b\‘f &:»““ P \°° f T
o@ < P 63\ & Q,* & o &7 *® v & r-‘,‘ﬁ' o
& & + ¥ & ,{9 " \ﬁé‘ ¢Q<°7 @g & \ & &
§ e S Wil
3 & & ® & / é‘ b &"
£ N = & & & ¥
s s
mmmStge]l  mmm Stgge]  sm(OveralScore

PNEEPSINEN

TR 7|2 oF 8Q1En WiR 8QlE Atk Ao] adAE
Eole FAZRI o] & Aot 7ol RS 2EHE A2
Ao off7] wZoltt. wetA SEE 1L’k CRSgH(Veadd) ot

© VRSZ(EF71E E8/d)e AHE5te] Network SBMO AOH g &
A AW ARRE 2ABEE Zlo] Adsitt (& 3-9)= 22E ER771Y
of tigt A A AHre MEEs detd 7;ﬂ°1r+

H
¢

(E 3-9) 224 £57|Y Network SBM-VRS 2& 24 Zu}

I:.|'0| %

- HSS _ _ Y| 2l

719 VRSZt gsed e sma o LS

CH Robinson 0.6414 -50.86 -92.56 0 0 0
Expeditors 0.7035 -52.95 -65.63 0 0 0
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24 03

719 VRSZ RSEAM O &M osws b
International
FedEx 06704 -761 -8343 -2294 0 -4081
GXO Logistics 04207 -5478 -9655 -4257 0 -804
Hub Group 0624 -1408 -8573 -2183 0 -5059
JB Hunt 05479 -1493 -9411 -833 0 -7181
Landstar System 0.6847| -20.46 4 -58.45| 4425 0 -472
gg;ffefﬁgcsi' 07831 -2395 -62.82 0 0 0
XPO Logistics 04539 -38.75 -97.62 -23.78 0 -82.08
ZTO Express 1 0 0 0 0 0
Samsung SDS 05255 -38.03 -83.17 -42.68 0 -6859
NYK 05174 -4349 -9692 -52.1 0 -5262
E'X”Sf;: World 04988 -26.64 -9169 638 0 -82.13
Nippon Express 0.428 -61.47| -97.08 -47.28| -2.17| -68.09
LX Pantos 1 0 0 0 0 0
YTO Express Group | 07409 -3039 -4327 -17.23 -6.88 -23.09
tggfs’ tii'gba' 0.7483 0 -5159 2345 0 -49.09
EQS{;?E‘SZ*‘O”QQU 0.8936 0 -4255 0 0 0
CJ Logistics 04611 -38.02 -9519 -3031 -4.92 -77.44
Hyundai Glovis 0.693 =31 -91.8 0 0 0
g%?f?uné?o:e 06234 -3645 -7.74 10029 -1323 -93.21
DSV A/S 05028 -50.32 -9458 -23.35 0 54
Maersk 1 0 0 0 0 0
CMA CGM 05094 -60.38 -98.02 -37.84 0 -37.85
mgf:ae;oﬁaa?e' 05859 -5342 -9149 2357 0 -2074
e I I
Pkp Cargo SA 0649 -36.68 -82.07 -73.72 2166 0
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12 VRSZ REEA i BN s b
STEF SA 0.5169 -44.1 -89.45 0.86 -10.69| -49.01
DB Schenker 0.4789 -63.86, -98.7 -47.93 0| -45.86
DHL 0.8294 -43.14 -25.1 0 0 0
s -31.19 -67.24  23.02 -1.99| -36.49
Z|cHzk 0 0 100.29 0 0
E|ZAt -63.86 -98.7| -73.72 -21.66 -93.21
HEHX 21.11 35.66| 32.93 4.97 32.5

Az MAHEY

(# 3-9olA A

i A= (input) 2110 er 1‘111 SAA] F=(positive)olH 17
oA wlEE/de] ke Al S (negative)ol 2GA A WEEA
o] Jtte e ulitt. 01] 01 Syt 719 F Lotte Global

2 1AM+ A= (output) 8.910] FHal 2THA

Logistics®] 3% +&sHA FAFto] 23.45%2] == #h2 HolaL . ©]
= & Aol 24 3070 7197 Bl o, fE A H Hles T
Al I B2tk Ak Ag olslate, & 7} A gk o

njo]w, wkA] Lotte Global Logistics7t B&/3< S| HdiA= &
RAE |ABHAA SAAES S7FHAY A4S 01] shelA 2RHZ 7t
481 PES TEfske A°) A¥sdn WEED W2 Samsung

SDS9| oll= SAMtel -42.68%, CJ Logisticsi= -30.31%5 HEHHAL
T ol 284 m&A4o] HolRle Ae Audth. & & Aol 24

£/3°]
Sk 3071 714 vl wskelE W SMEds S7HA
Ato] BAY A B8
Pantos®?t Hyundai Glovist= Network SBM] VRS#= 712 oF HoF
< W] SAHtol disiAe 19419 29A19] S =M w2 aeide

ola AUt

HE

Ao 4
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ohge] £471459] ANbHel WRghe B vaeyel Fa Ul
HIGERAE AN Bt glof Helh chit MR BRAE 7]
AAsol glons s Fost Baslt. 3, A2 7199 5
stof SIAISH: o] FRAT| B3] AP A BT BR/IYL 19
e 7]9gel W) BRERAE B 2 4 9] thEe] AFT 4ol Ba
stok. wehd] AAoR S54T W AT 59 A4he BAT /9L I
NFHOR UG BRA vFo] £ODE || B4

o
=
A BlRETAY H52 S04 HH 8 w9 & ey ol 7]

vt 57 ERV1 1 BF2E 2E4
Uzt LX Pantos7} & ﬁ? oA 1

A, FAAY, wiEG7E wefE] 2 ] - BRolA 22 AE HojRq]
ot 284 tE 7|dE2 I%8A okl v & S0 (J Logisticse
¢ 22 EFVIYA vle) WiEYrt FEOAME ¥53 884
(-4.92%)Z HolFANE & FiRojA= A&l Eol XL IS
& & At FERAE -38.02%, HlH-E A FE2 -95.19%, SAFAL
-30.31%, o] 9 FEjH] BES -77.44%7F Maerskoll Hls 84S
AT FEo] = ACRE Yepyth

Hyundai Glovis FA| Hi&W7h= ¢ 228 EF7|Y vo &2
£4(0.0%)& EAFAT, Maersket HZHPS o vlH-EHA HE
(-91.8%)% A9 A7t B2 Ao w waE f5R REE 31%E
884 /iAol 9% Ao 7 Bl tiit Hyundai Gloviss SAME 9
&7t wjelel Hefn] 72 Maersk®t Hl W= 49 2&49 2t
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o7} gl& AL & YeRt) Lotte Global Logisiticse Maersk2} H| .3}
= M BlRERA BT -51.59%, SAHAE FE 23.45%, wufe] 9 s
FiE —49.09% 8= 3&/ 7ll4o] HRst Aos Ueon {554 2
&Yt # 8 st 7oz FIsith Samsung SDS9 7$o=
Maersk®} H| 1 o 574 -38.03%, vl -83.17%, SAAr
~42.68%, EJrﬂHHlQ‘r #AaH] -68.59% FE &4 M4 A7} 9loH
EA7E a2 U A0 E YT ol 7o s #EsHH (I1H
3-6)1 &t

mlo o

(2 3-6) Maersket 22|zt 7|¢ 7t 22E &84 HIW(VRSE 7|&)

=X Pantos =—=Maersk Lotte Global Logistics ~===Hyundai Glovis ~===SamsungSDS ====C] Logistics

Current Liabilities

Operating Expenses Noncurrent Liabilities

Cost of Revenue Total Assets

NE=RPRIN LR

AP HlgERA BEL W3 287100 Qlof Hle Fjoke BEolh
kA AF3t CJ LogisticsHt Hyundai Glovis®e 1% A|g9F Lotte Global
Logistics®™ Hlf-&8A7F -51.59%2A4 T FZo| H[g] =oH
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Samsung SDS%E Hl-3-55A71 -83.17%=2A t-E F-20f H|5 7 &
Jo] B3 yEha itk

obk&?] LX Pantos®?} Lotte Global LogisticsE A|J3 = 7|Ho] &
A Rzl lolAl vlEEAd<s =Wl Stk Hyundai Glovis(-31%),
Samsung SDS(-38.03%), CJ Logistics(-38.02%)+= E5F B|-F-55A4H
T ofygt fERA FEolA T BlREdS SEEWAL et ofet E4
< 20229 8% 71& AlA FAVEEE 1T o 7| BAH HSE &
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T5(20160)2 SHEFFALAY A=A 9 H71G A2Ae] &7+
AAE Bl BT f2uetet 229 7I9EY a8 va-24

(0]
o
T= AE AR A FE<, 2011), sh&AAKEREA £, 2012),
A
o]
H

o,
R

=, 5, 929 s7Id0tolots, 55, 2017) 224 fEuEt &
9 22E =7
A g Y & dy=2RE =
o] "act ARgolA i
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o
el
1o
)
i)
ol,
L
=
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4>
%9
iuf

2 A9 22Y A g 1Esh] fls Awrte] =8 ot
2021¥ Armstrong and Associate TOP50 7719 S4HOZ 41,
F1], ofAlo} igEE 1071489 EF71dE AASA & 30719 E5771
A= AR 7 ER719Y F557A, vl RA, A et
wajriet Hefn] 2 FSuEHe] A g EEote] a&4de Hn-7
Agto g F2Y EF7|Y 7t vlu-EAHolgke A5 2Adsk=T

Ade e AR ¥ 4 gtk

i

oh&? A7=2Z 2] A9 Xk

o] AT e B 7199 aekde Scke Bl
< Ad 2&4¥ dd &&4el . Ed aede

e A= Hlaste] Ay aeides 1Y 4 ARREE v
Ao EeAde Hlusha 7P B84l w2 VIde SHeE o
7199 AHid AAE wefd doe ddl a2 ARt o
A7) &2 245k Asirle A aedES AREsfof st A
g< Tefsy] ffs 7P wWol E8He 792 DEACIh. 1=y
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DEA WL 7| AA| Z2AAE se] EHrAZ 7Hsto] EAok=
Hrdolgl=s o] A A=l glor o]st F& HASH ®Wio] og] =2
HA9 §848 185k= Network DEA E4HMHolt} E 1L 7|&

DEA ¥4 o] Wdg Beskn4 Network DEA BAHE A48

t}. Network DEAE Chen et al.(2010)& Y53 B2 AFtof|lA] AA|=
of BigAol YFH 284 B 283 19A A= AMtEE 8&
AE 29AA = FHEY E8 284S YT A1EES E8otd S
H I2AAY 384 RS 5 ULFE Pk, olet 22 U&-Z A
sto] 2go® mESHH (19 4-1)3 Atk

(3™ 4-1) 7|= DEA2} Network DEA 0|

7| & DEA
ZEMNAA
(Stage A)

Network DEA

STHME

T=HAA 4 TZMAB
(Stage A) (Stage B)

PNE=EPSINE N

47) EXN M2 Liang et al.(2008), Wanke et al.(2019), Jiang et al.(2021) 50| US.
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ATRFS HEFCE 3071 EF7IYY AR dHolHE E-8ste
Network DEA £4& 53l 71€a8&4(CRSH), «71& A4 (VRSE)
4 2 SEYSERD)E w4 191 BAE 884 A2 VIS0 E 2
2 EF7719% o= 277199 284S Ha ok A4 29E 895
A o2 A

AR, VRSOl 191 719 2% 47] - ZTO Express, LX Pantos,

Maersk, NTG Nordic Transport - %°H CRS%IO] 191 719
Maersk StH=E SISt QF A} 9 1119] A 52 123t 284
= HAY = CRS#EE ARGSITH= A TEfshd &2 AtolA £4%
307 €719 & 7HE B840] =2 7|92 Maerskztal & &= ot of
Aot A E =4 7199 Shanghi Zhonggu Logistics7} 0.722 71

=9ton EujoA& Expeditors International®] 0.672 7F& &=9tth
3719 & 7HY 8840 =2 7192 Hyundai GlovisZ 0.61& 7|12
Fom BA i 7|1d = 69E A F} o]T 2= X Pantos(HA] 13
9]), Samsung SDS(15%9]), Lotte Global Logistics(239), CJ
Logistics49)E Yert. T8y 44 3071 7199 B+t CRSEe]
0.519< 1783 Hyundai Glovisg AQJst YHA] 47] =719 &
T+ Boitol HAA Eohe &S HoFA e ¢ o AUtk

E4, CRSEZ H= 7|04 19 AETH: 28 Aol =2 8842 X
+= W' VRSE Compania de Distribucion A|QJstal BE 7|
A 1A 23 A A B =A UEREth mEbA & Aol A

71PES E2 Eole ZEA|IAVE AAES ZEA| A0 ] o Hidos

g+ CRSCI&RE4)AZ 0.51°1H VRS(&=4 71&€857d)2] ¥
L%k% 0.66°]1L SE(FFE F-&74)9] Btk 0.80012H= A Ertd 2
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Aol A A% 3070 EF719Y v EE4dS SE(FERE/4) = VRS
E7leme/d)ol 7IQIek= vt A & 5= Uk S A AR L £

52 719 24<1 21210 oJsf CRSEto] WolAl= Aol ofvzt 71 W
A gRlo] o5 WolA|Bnz HA|AQl CRSEEE =°17] HdiAe= 719 W
FolA a&4ds Eole WS BMsk= Zo] At Aog wokdn
I3y LX Pantos, ZTO Express, NTG Nordic TransportS H]E3t 8
7N 7199] 71eR2&/3(CRSEO] R olf= &7 |eRr&/J(VRSEHETH
= THESAHGERDON 7IIStER A 4% 2 271 52 540 s &
&t a&4de #ole Zlo] avtolgial Hekdnh

A, Network SBM VRS 2@ £4 275 HIFO 2 7P 8-8/d°]
2 Maersk®t $-2|uzt 719 Hlwsto] 571 Bzoll A A4 7hA A=
gRolgt A3} LX Pantos®= Maersk®} B3-S o] VRSZFOIA EEHSH 7
Al Fzo] AR ATt & Maersk®} Bl WP o 554, BlF5F
A, SAAE, wiEezt, ] @ EejE] FoollA St 884 iAol
ZasHA &2 Aoz BAFY T2y ol #4277t LX Pantos®]

t\}r

lo

J

*PaE40] Maerske}t Zth= A uloiAl= L=tk dolAE AFH
A"t LX Pantos® CRS#H0.499)S 1EjslH A1 A 9 37, #19]
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