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Economic Analysis of Marine Transportation using
Foldable Container
: Focusing on Container Shipping between Jeju and
Mokpo

Sungnam Kim

Department of Shipping & Port Logistics
Graduate School of Marine Finance & Logistics
Korea Maritime and Ocean University

Abstract

Today, businesses are faced with problems such as rapidly changing
technology, infinite competition and uncertainty of economic growth. To
solve these problems, many companies are trying to strengthen their
competitiveness by sharing resources and profits, spreading the risk of
large-scale investment through collaboration. In particular, logistics companies
are sensitive to changes in the economy. The Korean shipping industry has
been in a state of crisis since the 2008 global financial crisis, with the
ongoing recession and prolonged oversupply and shipping depression.
Korea’s international freight transport accounts for more than 90% of the

import and export volume. These maritime transports are linked to the land

_ix_
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and the cargo is transported in the form of multimodal transport. Containers
carry these cargoes and are transported to their destination through various
logistics bases in the form of composite transportation using transportation
means such as ships, automobiles, and railways. Globally, 30 container
shipping companies are paying about $ 20 billion a year for repositioning of
empty containers. This is due to the imbalance in world trade and mainly
to relocate public containers to Asia. The introduction of folding containers
in maritime transport can be one of the solutions to this problem. Because
Jeju Island is geographically island, Korea must use sea or air transportation
in economic activities with the inland, and logistics cost is relatively high.
Therefore, in order to improve the competitiveness of the region or to
achieve the goal of implementing Jeju as an eco-friendly island, it is
necessary to utilize the logistics related resources as much as possible to
reduce costs and minimize the environmental pollution. In addition to its
environmentally friendly features, folding containers are also recognized as a
means of reducing total logistics costs such as marine transportation and
land transportation. This study proposes the use of folding containers for
marine transportation between Jeju and Mokpo, and analyzes the economics
through various scenarios when folding containers are operated. Based on

the conclusions, Various suggestions are also presented.

KEY WORDS: Foldable Container, Maritime Transport, Jeju-Mokpo Container

Shipping, Empty Containers, Economic analysis
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= 9AHEA A ZHl(decision support system)S A A|SFHATHO). o] JALAA Al
2512 AHolYY $12] HA e}t vEasS e Aeloly Aol #3k 9
AEA Y =EE FUh Jula 5(2006)2 F U FXA oA AAEEHE F A
Blojy AujAE 93 WEYAQ] &5 ZHeHe dARlS HA s s, vt
W59 AA & ZAHolY Aujx e} 2o mE BIES HA3} stz A
t}. o] & 93l Two-phase optimization techniqueE €83} Z A4 E 2~ (Los
Angeles)¢} 5B X](Long Beach) oA WEAHO R F ZHo

] El
AA8% 5o EYeES ol BANES ARY 5 A= PAL AAHA

¢
i)
2
i
o
N
=
Mo
ot

TH7). Shintani 5(2007) & HEoly AuAE aelg A
8T PL USHI TS EAY A% A7HAT I8 A9 ANE
AR La12]F(Genetic Algorithms, GA) T2 dugZE ALLste] A
E)
o

%)

t}HS), Boile 5(2008)2 & ZH o]y %%oﬂ gk AdolY "o st 3

o] 747k Hol obd A F ALEA H

Depots for Empty Containers(IDEC) A|Z=®l-S A3} THI). o] & T3l AA=
A

=
= & S S A "HE LIRS 3 AeolY AujA wlE dis T8 ¥
=2

2
o
%0
fr
k)
n
N
e
2
>
©
5
Q

=}

Q.

o -1

Aroly AuA M &e Hasela F74H<) 8 H(capacity)
dete]  ATsATo. oE 9
W 4t A 2 F Aoy AR

o]
TE EF¥He a#H3te] F  ZAHOY(full container)o| Al=  The

o
é
1
ol
ol
R
g
<
9)
=]
aQ
ol
)
S
—_
N,
flo
oH
o 2 A oo
4
o
v
o
=
=
ﬁ
T
o,
N
L
o,
oft

ulg}ulo 73‘0]}6]— HA 2A=Y
7

segment-based path flowE 93t AHdozZ= F AHUE &5 & 3
= EdS At en CPLEXE T3l a3E A5 stath o3 2o ¥
Aol ANAE AAFe7] A MEDD 5L LFdAP Ul E(depot I
1A

XA Goll TESH A3 AFE Ayt ol (3E3)H 2ok

16)Shen, W. S., & Khoong, C. M., 1995, pp.75-82.

17)Jula, H., Chassiakos, A., & Ioannou, P., 2006, pp.43-60.

18) Shintani, K., Imai, A., Nishimura, E., & Papadimitriou, S., 2007, pp.39-59.
19) Boile, M., Theofanis, S., Baveja, A., & Mittal, N., 2008, pp.31-40.
20)Meng, Q., & Wang, S., 2011, pp.695-708.
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E3 UES A9} DepotH A& 53 Aujx]ol] #sh Mg A+
oxt L= o=
Craini - %E‘”O“—'i —+— l;l_cl 2—5 Eéﬂ% J_,_a:lg-_" g‘ 9\_‘|E'”O|L-I Tabu A|g0|’ithmsy
r?;;ég)a THEHX] HIE =82 28 Ol*(depot) ?IXl(Location) Mixed Integer
ESpSEer Programming
Shen £ HHOIH UESRA zXGE S8t & HHOH 29 HWEY3 z=s5 ¢
(1995) H& 2HE Z=0SS(Decision Support System)E M@t | Heuristic Algorithms
S0t LHE HEWAM MAIRE = 2 2H0lH 25
Jula S SREIE S5 = =RIFA L= o Two—phase
(2006) =8t n bt 2HI01H Optimization
24 HWEA3Z HMAl
Shintani £ | 2 HEOIU WIS 9z 8o 2 BolM 22 Genetic
(2007) HES T (o) AN i ol lef Algor i thms(GA),
=T TS ST =V ey Heuristic Algorithms
o A X Z et 2010 2IXISH IDEC(Inland Depor ts IDEC( Inland
8?2588)6 for Empty Containers) &&gt A& MZ2 HXE Deports for
QIR AT U B AHOIL KX ot o1 Empty Containers)
S 2 HYOIHC SSX | SHor 25k o HDEA
Meng S =2 ZH0IH THHIXIQF HI|&e HERT ZESs CPEL
(2011) Est HI|d AHEHO 2 AP
RE ANSIHZAEA(SAN)S 0|28 =2 2 Yo =2 SAN
(2016) 220l CHollA o2
37

SERIERL:

o I
. [)

container allocation problem<
AT, A WA DA A

(deterministic) ©. = 3}AIS}aL, F HA TA

A¥ H AL

Aelold AujAs} ot @2 d

Foll B A3 Aol A Cheung 5 (1998)
H o] ¢ Dynamic empty
Efa AR =

21) Cheung, R. K., & Chen, C. Y., 1998, pp.142-162.
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olE T8l AA=L & HHIY AR dHE WS HA3 Ak A
t}. Choong 5(2002)> W& AEHEL &%

g% AA = +FH & AElY F A HIE= HAE S 9% £4S
AAstl o ol Fal =2y ol Hls] upxdl o) ey = F
I T HdeEloly 3FFo] HIE FHolAN BAH &
(Mississippi)oﬂ 1 9] /\]-Eﬂl ATE B4 el 3T Li 5(2004)

‘:]r. :IEHH ﬂﬂ]olbﬂ% Aw EFsHA Eoto ‘?—:}/‘ﬂ%}—‘g A Aulg3 o9} wih
2 ZA"evE wWol 7FA s W BAs= AaFF(holding-penalty) Hl-&
o w3} Pair-critical policyll 7|¥FS. = 3l F Eﬂ ol HA A w3

AbstAdtt. ol T3l 7 FwrollA ZRA AL glojor & HE|elW A HA3
TAE T FAH22). Dong 5(2009)2 AH = 7](container fleet sizing)?} &
HolHe A& thge] vk A ¥k (multi-vessel, multi-port, multi-voyage

ot m{o

shipping)# ] 2 TME}B ARES Q7 BALS AT fANE, 4-she
&, +E0E, AujA B, Aduk 3 7]3] 88 (lost-sale penalty) &= EF il
He FHES ﬁiﬁ‘r% T = EeldAd A7(fleet size) HZ 33U

I

Us 7 gA &2 XA ol DAl #d Ao thste] A7 kA2,
ol 93l MIP(Mixed Integer Programming)¥ 32+ ¢i318]F(Genetic
Algorithms, GA)S AF&3te] &0, A - e9Hl§, AnlE T dd HE&S
28 guigte] ¥ Adold 2#¥S sl4stuz 39t Song 5(2010)
o shtel Fuhingle port) BEOIN F Al AMAZ AT HHe Aw

4437 A% AFE FISATD). ol 3 T8 Two-state
Markov chain®. 2 R EF 3¥ 3, £ 0 FAH], ddiv] L Aujx|
H-§ Hasgtoly A& F3l7] 98] 54 ZZ 13 (dynamic programming)
S Ag3le HAo & AdolY Awix AAL 98 Fluid flow modelS A

22) Cheung, R. K., & Chen, C. Y., ibid, pp.142-162.

23) Dong, J. X., & Song, D. P., 2009, pp.860-877.

24) Moon, I. K., Do Ngoc, A. D., & Hur, Y. S.,2010, pp.765-786.
25) Song, D. P., & Zhang, Q., 2010, pp.3623-3642.
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At olg X AP F3 39 Ak oUF F Aveld 29 Ags
A #A HEe A WY ATE JeSUCkS (E4)% 2
¥4 ¥ 7A"old 9 AY E Aa ol HJe M3 AF
o2t HE opgg=
Stochastic mode | 2 St Dynamic Container .
Cheung & . Stochastic
allocation(DCA) 2H =, XNEE M2 =0 O 20 i )
(1998) _ _ _ quasi-gradient
S2 F0 23 3 AH0IH THUIXI SHo 28t A3
Choong S LHE Intermodal(multi-modal) UWIERKIA AEUHANH =2 Integer
(2002) AHO0IH 20l AN A HHXI(Barge) 259 24 &0l programming
Li S = HE2sS 24 ole AHEY £= .42 =2 AU Integer
(2004) MDD ==z AR programming
Dong = HI|A2 Container Fleet Sizinglt & ZHIOIL THHH Genetic
(2009) X0 28 A AR Algor ithms
xA3| ZAB|(2009)E AlLI2I@ Ty J|Ee olgst = H Scenario
(2009) BHIOIL mE AIAEIO] RS0 G o Planning
Moon & Mixed Integer
oy 2 ROHE Deist = AHI0IL WX 2 1ed
(2010) Programming, GA
Song & MOFME DAt 2Eo & HHOIH MUIXIE <&t Dynamic
(2010) S H o Programming
E3td SEX Loe|s0 Qs LBt L FHOolA AHHOIUE S Genetic
(2012) MOl Al2EH 2 AHI0IH THBHXIO CHotod A3 Algor ithms

26) 71384, 2016, pp7~11.
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ted A

gloly Al =]

o

N

Aok HEol ¥ 9
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o
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Aot
o Heol4 e oy

5|
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sasor & Aoz mgty E3) Hol4

7}
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3
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=
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J3ol wel ZAH ol % (container fleet management) Hl
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©]% Shintani 5 (2010)

]
& (Bundling), 7+
13

28)Shintani, K., Konings, R., & Imai, A., 2010, pp.750-763

27)Konings,R.,&Thijs, R., 2001, pp.333-352
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Ha Hrle 14 ZFioA] == Advanced Direct Interchange(ADI) =
d, Aol F AH oY+ WE AF(inland depot)S FaMA w1 A
I yrle a4 Aho|A X E = Advanced Indirect Interchange(All) =2
a8 WHEAGNA &0l A3 & AHlUe 1A 3t o]F A = <
FAZEY HEZ7A, QEZZHY EEA7A o]Fo] o]FojA= B¢ HF A
H(inland depot)S F3A wE=H Hi w77} W= Simple Indirect
Interchange(SIl) Bd 2 FE3t AldstAT o] Sl AFAELS EHb 7H|

olfe] wlal] ol eyt e AuiA HES Y F Ate s &
2l stk

Moon 5(2013)> 4yt ZH oYt Hold HAHUE £dste Fqgrial
7 & W & RES HAsh sk Fol4 ZEolyet ARt HH oA gt

H§2 HmE AT, o dstel £ed Bl skl P W vg, A
FAH G, Aoy THlH 3 AMA WG 5 nAste] F NS A

ar
g A7E o] BAA F5F BEAL APEHe Fox

ofA™ Ayt Aelolyel thste] BAY U= AL
7 &FE HolA e ol A&l f

50 USD/7Hell A 40 %7kA] wrolAH &37F B% glvkar Adwsta gl o
Myung 5(2014)2 Fol2 ZE oy #A ATE Fal drk Helole} ol
Aol el v kat 7|3kl el FAke] AEoly Al EA A A o
FRAEAN), &L A= F FERlE, AMA HE, BAHE

AsiA A ZIE Holl Zzbe] Fntell A F AEo]Y ol wWE AuiA HlE
I Fujnl S AAsN ok stel AAELS olE Ssl Hold Heloldet Unt
Adelvey HF &9 RS g 3tk Bandara 5(2015) FHol4] ZH o]

_—

29)718H, AAA, pp.12~15.
30)Moon, 1. K., Do Ngoc, A. D., & Hur, Y. S., op. cit, pp765-786.
31)Myung, Y. S., & Moon, 1., 2014, pp.484-488.
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15}.39)5 o] 2 A ¥ o]
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7

SLEE
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#5 Aol ZHoldel o
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i = 3 - 2 2 £
© 5 © = o
il = Q o o n =
0 = 8 £ 85 = 5
- S = - T 3 O
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6 = > N
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[ Ho ™ =
@_: = zo A gr
ol - X
& RO x w H
__ =) e
o] 40 T W
= mﬁ o D
<t ] TR
— = < K
010 go - S 3
M R @ z sl 7l =
5 N < oo W
=) ok Sk < mo =]
¢ _5_: - E_E T iofl S
o < xr
oo K IS m o omm
Ias = 2
7 5 0 = n __pmu
RI o) —
ol = _ ar
o1 Rl — T K <l ot
g 0= s = N T
s W Rl e S
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c e «
t+ SR = & § 8
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32)Bandara, Y. M., Garaniya, V., Chin, C., & Leong, Z. H., 2015, pp.161-185.

33)48HAd, AAA, pp.12~15.
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na

Multi-port ¥ Multi-perioddil CH&t ZHOIH &<
el

Network flow
H & (Container planning  problem(CPP))0Il 28t
(2014) mode |
Network flow model JHE

o=
IP_‘i

e

-

Band - £ Soll et HHOoIH Hola 2AH0IY ANEdol&,

andara S o o
(2015) of AFI HEO CHol ZOtot) AIZ2o0l&0 28 & Quantitative
= dHE oM E0l4 ZHHOIH &2 st 24 Methodology

BEY &S fst AR HAX A e AElol¥= w7 F2 WE I H
Asta e 79 Edde= Qs ¥ oy Auixs FdxesE Ay &
Futel glem, o] ajdst7] Ssl HH oY A B A FEH T A
glolu Auix HAsE 93k gt A7 I3 =Hol giok shAR ol g
AT ="ol® E7stal AstEe] Zhal e 7Y BEdd o= Qlste] HH oY
Fa BT AHs] A& Ha Aok ol#d EAE sfAstaa Ve Al
3t AH oY 949 Hlass MAdstaat s =9o] Y] AlE st
Aot T tEAQ] 7E Y4l 19909 SHEH §H vaS F4HS2 )
= 7] AZEE ol ZH olYolth Hol4 HE olUE 43512 (consignee) ol A
AdelUE +F & F =S st & AEiQd & AHlddd st 2
A7y AeleldE HEste] ByE ik AHIHY 1/4 F2 1/32 2944 &
Aeoly 370 Z& 45 sl WE 992 Fol 5Tz 7|E T A
ojdd Hlete] & B BHY¥ F&S Eolax 3 AdElojdolth. AA FHol4
A" ely+ (218.6)2 Six in One(SIO)$} (1¥.7)9] Foldtainer F FR/7F A%
ol A Al TAl ] AT

~ o0 -
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= 5

Zx] : http://www.foldtainer.com

1¥9.7 Foldtainer

o]9lo| = CargoshellW@&#E), Staxxon(¥]=7) %
Innovation(M| =) SollA Hola Av o]y AAEL AFst] Agss =
Hgka e Ae &1 & U39

Holland Container

3O, AAM, pp.12~13.
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Z3 : http://icon-container.de/en/is-this-the-breakthrough-in-container-disposition

713 .8 4FOLD Container

#<+e] Holland Container Innovation(H4 SyolA  (¥.8)Y 4FOLD
Containerg 7W&3la EF &% IJAIEZ F o2 4FOLDE AlH-%
d e 2 Hl§2 259 A E7} FHaskdla = FH8-2 4694l

O A
Ry
B} gafvh = RRU Fush ge BF HoldoA 9&4% AZE A
J =
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139t
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35)Y7F BEF9 49, 2014.10935, EX2A2 AY
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2.5 Container Pool Systemol| &3+ 3+

25.1 Container Pool System<] & <]

Aeeldsl 14, A% 5L

Aelely E Alzde

Hes oA, deHcvE &

o] Hzte] 7]

bol BRel Felstet ER)

Z OJBER 3§

o

=
)

CAs

S A}

NF
Jai

H

g]

3
“

o Iy AR, 4

AM HH FHF LBIA7EA] FEEofof

2]
el

e
o

A APAT

E
=

252 Container Pool System<]

]

A

al

g 0]

g A

H]

]

iul

o
+

AlzEel tig A= v

SE
=

e Aoy

to 2Rl A

A"l & A&®E HHolY 4, A

il

s}

Foll A etko] A o]

36)2FHNEF 2001, HE A DL AP e 2AL A,
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Pool System2 7]&9] Aikahg &v|z7E Ba3d ER/R7I7IE A Ao
SHAE AR W MR ARSI HdE A NEA ) Pt 3E3kE
771718 A EE WMAdA TEoE AMREL
AREE FHbel] YIE 7] FHiHl &S AE A3, B B Pl st
o A A7t 7hsstA Hok S AAES st AL FA)
sto] FjgetA Bt FAYIT B 39 ol s, =2 FFHE

£M2 5 ek

3 e o|L
otd

)

Computer

A

Mobile Device
CPS2 Xt
G=mmmmmm) = 200/L9 OIS
) = oo oS
C— S20 B U H2BO OIS
9.5 Container Pool System
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37) AYE, 2011, ®Fskd HEek87] 7123 Pool System &
AFeFele=1, ppl9~22.
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A3 AF-ZX9 AFEFY FdF TAA
31 AlF-5Xe A4 54 L a3y TAF

31IAF=Y AH 54

Ee 10)o14 Bl A= A} o] FRie] FAjs]dd
SR X]Q,ﬂgilﬂ =ZxAete]l AgE 141.6kn, 23

FAr kel A=
286.5knol™, ®E7E 1,500km ol M&, 57, ¥, =i, §F 5 F& &
ofm7te] EAIE] fXstal Uk FWA-L 2014 AR 1,849.02kr 24 -

Ut dA W 1.84% 5 AA Al on, BEEARE 89 MIE(FE
g, A5, SR, 7, viEtE, 2R, IR} TR FelE
7t Ak frolE el M 2 A =

% (0.125ki) k. Ao} o= & 2 oF 41km, FA1 % oF 73kmelH, 3
ot} o]olzl dFE RO} AL o 182kmo|th ks F4
), A=, A, 54 5o Al skt X, T A 24 T §A
of va) v =

]
2 Qo A= i Aot

_28_

Collection @ kmou



713 uigo] Aslal Ade]l Azt 100 ool dxAITte] Ha AF
e HFol AF 533 20149% AHTF 7S AFAZL 162TC, AAXE
AlZ7F 17.0Ce)a s FA 715 Heola dew, d AFEFe AFA7E 1,5634
mn, AAZAIZF 24732z SHHEZA A= FH A G &tk 79 90%
o]%e] i 200m ©]3te] HIA ] AFsH EELS AFA, GFES AAX
Al7F AGFSAA d48E "3t don, 5 - A% A9 2A] do] Ay
o mFe AAoth AFE Y AdFE FF3] Skt doH, T
dol AFAZAANA A= HlFo] WAl 648 o] w2 FFolth A&
Al AF & f5AT7Y F/E A% ERF 58 9o IR oFdEd. 20134
A A U FAAAA(GRDP: Gross Regional Domestic Product)2 13.1% F
22 A v 09%E 2TE0AAT 23 d)oltt. FHoido] A G A A
2 HSE AASAL A, AP 37%E AF: Fd(31.2%) thHl 84u] W
FES Hola k. 5 VTR FAE T 60% ol me =& HFS
RS AEFE 20099 tiH] 20139 AFES 69 B gasdoy, 25
e 337 o Sttt AMAFO A AAFE FET STHFACIY, 2
Y TG ot fEe] 4gk Helw, siFe AkEe] Fa gadte
FAolth 20143 AFEo] ARrASe (3F6)F £t

S/ = (149)

WX 1,849. 2k (L2 Lyt A HEQ] 1,8%) v LY FA0A00 13,1 (M =I0H] 0.9%, 12152320019
I 6204 (RIZA| 74%/ M EA] 26%) o AlRHIS: FEOY 0.8%/MEY 4.0%/71EL 95.2%
(=20f 26,2%, SHE212 20.8%)
- LYHIF-FYL SEOIY 15%/HEH 2.8%
/7|Et MH|AH 82,1%
# H=: T O 24%, HIZY 31,2%, MU 281 66,3%

—_—
i

* HFE BEXTAXPL9.2% d5
HI B2 4.14%, 19 MF 15.5%/39 HF)
i QI &R, SR TR S22 ey

+ B 1,20027 (23 2% MY ST - S 4O

= 30%/+4 70%)
+ 65M] O] 21H]&('12) 13.0%(87) = 2™ W EQAZEIOLUS T O3
ZIPepAbE] TIR) HH TEES: FSME (HAL 2L EETF)
Az ATFER FA0IA, AAAZALIA(412) | FELES
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4.3.1 One Cycle(Shipper to Consignee)¥l-§ ¥4

AF-BE Fuo] sjdesol dolA Aoy olge
o

1 [}
ZFQl PORT TO PORTZ}A| Tk

5 7
182 4853 WEEFe 377 AW ABE FusAL
: B

=]
L]
Sl 7kA1 e A 47‘4 One CycleZ H®Y, A AF-HFEX 7] AMEEH=
P AEel|Y Z+ AR F dHelUet A Aoy #Ed HES U

16 It Ad|ojy +F2] A F-H]E (Shipper to Consignee)

Activities W Percent

empty 1. Transport port-shipper 50,000 7.20%
full 2. Transport shipper-port 80,000 11.52%
full 3. Container handling cost 25,407 3.66%
full 4. See transport 150,000 21.60%
full 5. Container handling cost 25,407 3.66%
full 6. Transport port-consignee 120,000 17.28%
empty 7. Transport consignee-port 100,000 14.40%
empty 8. Depot receipt 1,000 0.14%
empty 9. Depot storage 2,000 0.29% standard
empty 10. Transport depot—terminal 3,000 0.43%
empty 11. Container handling cost 12,700 1.83%
empty 12. Sea transport 100,000 14.40%
empty 13. Container handling cost 12,700 1.83%
empty 14. Transport terminal-depot 3,000 0.43%
empty 15. Depot receipt 1,000 0.14%
empty 16. Depot storage 2,000 0.29%

Exploitation costs 6,250 0.90%

Total 694,464 100.00%
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(Transport shipper-port)i?._ T
29 359 4 PHolUF sy BEHow 2xy

Fod AxFoze ¥ ZﬂEﬂOlLﬂ% FFHE HFLETUOIG MM, BEY
A WF FaAR 2 Aeolds o] Fol} Fakelow Ree] F A
IS 53 BEFOE olFiE WFLE TUOR PR G

o2l A"olye A HAAN $E5AZE gk Ad oy}

Hola olgte EAo = 23te Unfold/Fold 7 2

Hol2 ol Al AE oY A HAEIAFE 53 Container Pool

Aol At FHES AT (£17)2 FHol4 Arloly ol tE A
H-83 YERI U

17 Aol4 Aol 42 Al%-H|-8(Shipper to Consignee)

Activities W Percent

empty la. Unfold container 10,000 1.70%
empty 1. Transport port-shipper 50,000 8.49%
full 2. Transport shipper-port 80,000 13.58%
full 3. Container handling cost 25,407 4.31%
full 4. See transport 150,000 25.46%
full 5. Container handling cost 25,407 4.31%
full 6. Transport port-consignee 120,000 20.36%
empty 7a. Fold container 10,000 1.70%
empty 7. Transport consignee-port 30,000 5.09%
empty 8. Depot receipt 1,000 0.17% foldable
fold 9. Depot storage 1,000 0.17%
fold 10. Transport depot—terminal 1,500 0.25%
fold 11. Container handling cost 6,352 1.08%
fold 12. Sea transport 37,500 6.36%
fold 13. Container handling cost 6,352 1.08%
fold 14. Transport terminal-depot 1,500 0.25%
fold 15. Depot receipt 1,000 0.17%
fold 16. Depot storage 1,000 0.17%

Leasing charge 31,250 5.30%

Total 589,268 100.00%
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43.2 One Cycle(Port to Port)H]-§ £

AF-Ex 3 st
A wo Aut Aol v (3{18)01]/‘19} 2ol oF 407HgS AA| 3.
2 Aeole HAFLEHELS 41.73%0]1, & HElolHe sjdEHnH L
27.82% 2 7k Zheo] SdErl8S AA vl89 69.55%5 AA|Th AdH oY
dEH vE&-2 20161d FFWF 3t S FRE VIFE F-F AH oY FAN VIEL

2 10.6%S YeEIT

f
lo
Q
=]
o
0
<
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o
tlo
ot
rH
=2
R
o
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o
=
o
o
-
o
2
X
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o)
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O

R18 4wt AEo]H 9] &FHl&(Port to Port)

Activities W Percent
full Container handling cost 25,407 7.07%
full See transport 150,000 41.73%
full Container handling cost 25,407 7.07%
em pty Depot receipt 1,000 0.28%
em pty Transport: depot—terminal 3,000 0.83%
em pty Container handling cost 12,700 3.53% tandard
standar
em pty Sea transport 100,000 27.82%
em pty Container handling cost 12,700 3.53%
em pty Transport: terminal-depot 3,000 0.83%
Storage:

em pty Depot storage one-cycle 10 days 20,000 5.56%

Exp loitation costs for chain cycle 14 days 6,250 1.74%

Total 359,464 100.00%

Hola ey A5 A ZHolH 9 s dEH 82 4743%, 3 ZIH oY

£H) &L 11.86%% AA s)aEEH 71 59.29%S el gt
Hol4 AdHelHe A FoldA 4dinlT-xolB2 4719 & ZH°H7l One
BundleZ FHFEOoZ dF5HE2 49 F A" o|Yrt e & A o]
Y i eHulgo] BHAHEY 39 IR nRvtAE vt 819 279
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o] AHHANA FhFo= T AN

ARk A AEelve] e5s &8t ol

r

F19 #Hel4 AHolq o] *YHl-&(Port to Port)

Activities w Percent
Repositioning:
Unfold container 10,000 3.16%
full Container handling cost 25,407 8.03%
full See transport 150,000 47 .43%
full Container handling cost 25,407 8.03%
em pty Depot receipt 1,000 0.32%
em pty Fold container 10,000 3.16%
fold Transport: depot-terminal 1,500 0.47%
foldable
fold Container handling cost 6,352 2.01%
fold Sea transport 37,500 11.86%
fold Container handling cost 6,352 2.01%
fold Transport: terminal-depot 1,500 0.47%
Storage:
fold Depot storage one-cycle 10 days 10,000 3.16%
Leasing charge 31,250 9.88%
Total 316,268 100.00%

4.3.3 One-way Empty Container repositioning¥] & #4
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¥20 BE-AF F A9 T Aol Auix] BlE
Adivities 4 Percent
empty Transport: depot-terminal 3,000 2.28%
empty Container handling cost 12,700 9.63%
empty See transport 100,000 75.86% tandard
standar

empty Container handling cost 12,700 9.63%
empty Transport: terminal-depot 3,000 2.28%

Exploitation costs one way 1 day 417 0.32%

Total 131,817 100.00%

Hol4 el A4 (F21)F 2ol 7 AHHelve B 419 & A
UE shtel o2 FeiA Hi shuel T Areld wee shiel A 7
Hely Blgo] H8Ho
3tAl "k EF 2
=5

A
fo] HgHo] 2

21 EX-AF & Aol F A”loly Ajujx| HlE

Adivities W Percent
Repositioning:
fold Transport: depot-terminal 1,500 2.71%
fold Container handling cost 6,352 11.49%
fold See transport 37,500 67.81% foldable
fold Container handling cost 6,352 11.49%
fold Transport: terminal-depot 1,500 2.71%
Exploitation costs:
Leasing charge one way 1 day 2,100 3.80%
Total 55,304 100.00%
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Consignee One Cycle
ANF-EE 79 S, 18

Adelds *5vs s GESGEEY A&y olt. AlA|, One-way
Empty Container repositioning®] #E|Z HEZ-AFEFZ A AF F F ZH
oly A A RES mE st otk (F22)w 7t F4e P mE gk A
HoldE AME3S wiek Hol4 AHeHE A
t}. Shipper to Consignee One Cycle®] HEHZ FFIPS ] FHol2 7= oY
o] #Hol& 15% F4EE ez yepdth. 123l Port to Port One Cycled]
FHZ 9P e Fr= 12%9 Hel F7tste Aoz yEyt. 5 A

_,d
ofo

o
o
=
o
=
ofo
o
=
=

ol

L

oJU¥HE A|ujX|8l= One-way Empty Container repositioning®] FE|¥Fo =
£9% A3E M Be 5%l Aol vehte Aoz FAHIh Ty
T A"y FFe TFH olurzt st=s AAA A Heloluz
TEEoE AAAJ] H AolM= 4o F 7HA WHA 22 One Cycled
B2 $98oE AN AL Zo5 Zolth
E22 S e BlEH
Activities Standard Foldable Foldable Benefit
W W W Percent
One cycle (Shipper to consignee) 694,464 589,268 105,196 15%
One cycle (Port to port) 359,464 316,268 43196 12%
Empty repositioning one-way 131,817 55,304 76,514 58%
— 55 —
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52 AF-EXE EFF & vuEy

Y
Ja
bl
o%
i
Lo

HEHI WS tidste] EAste] By (;1;23)34 2t} 2015 A
o go] AHlY F AF FHF2 57
Wo] 7, Z Ag ol 2vH1H3M o] AT wakA #A) /\}—Q—E]

[}
Now AeU A9 & LANEE AMIoel R A7 o ssolel fa
ERUES 9T F Aok olRe YW AHIUE olgdE AR o

Activitie Quantaty Standard Foldable Foldable Benefit
W cost W cost W Percent
One qycle (Shipper to consignee) 52912 = 694464 36,745479,168 589,268 31179348416  5566,130,752 15%

One gycle (Port to Port) 52912 359464 19,019959,168 316268 16,734372416  2,285,586,752 12%
Empty repositioning one way 52912 131,817 6,974,701,104 55,304 2,926,245,248 4,048,455,856 58%

AF-5E 2o /4252 Port to Port One Cycleo| 5t Fol2] 7|
A5 oF 12%%0 AzF 239 o] 9] Hl§o] dHHoR 237

3}

=
F1 S4% A 73t Z3F Shipper to Consignee One Cycle®.th H
g

|ARER7 AA deve AS ¢ F dnh a"ga 753 3 AE oy Y
A X o 7k A -8-5}= One-way Empty Container repositioning H|-&2 <7t

Jol
58% 72 oF 409 9 W ¥ F dE o vehdch

B ATINE AF-BIYEY HPLERBYOE AF F DY
Fol e BAS o4 AHoluE FeFoEA MEFgEel tal BT

o8 BXqM AFForY F A"l AR =TTl gt
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e 58%% d53] =/ YEuA,
| 3t=<& Al okstaL
2 A" elYe FHoJoF O =F Port to Port Shipper

4
to Consignee®] WH o2 ggsojel & A ofch (X221t (E23)914 & + 3l
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%] Port to Port®T} Shipper to Consignee’} 3% 8% Z4#1% #o] =2 A
o7 Yyt Ja AAAHR] EF7e EFC JoME BHo ALY A= A&

olg} st webM AF-Fx FEo ARt A" oot Hol4 AEolde H]
£8] 2 E 42 Shipper to Consignee?] WHOZ AFTU 45 AF-5

e Sared, WE S5 A

-
S
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N
ofo
of
o
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S
o
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)
{14
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AF-HExG2o AF F Az Ae oY dFsFL 20159 71T of 5% Il
t} o] % = A A"olyY FFHS 3 AR AA| AdFFY 60%S A
shm, 2 Adoluel T2 2] A2 0%E AAB web AA 579
Aoy dF FFY vlE&S Yt & ABECJHE AT HolHoz 335t
A% A (F20)lHsh 2ol oF 6% WSS WP T & gov, FAowE
Az 2009 o] Ak

¥4 A FF9 T Ad oY AuiAE 1S HlE
Activitie Quantaty Standard Foldable Standard + Foldable Benefit
Ratio 52912 W W Total cost W Percent
standard  foldable standard  foldable 694464 589,268
100% 0% 52912 - 36,745479,168 - 36,745,479,168 - 0%
60% 40% 31,747 21,165 22,047287501 12,471,739366 34519,026,867  2226,452,301 6%
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2 0%ol4 w8 25% FEom WAs AFAom Fol4 AroY
§ FES 100%744 Sl mel Hele o4 Auoly 25%HE Al 4%
SHeEAe] Uee, Mol Aueld 50%E A& A 8% 75%HE A

11%, 100% 2 & Al 15%2] AF-FX 2o 2] F4%
=

¥25 7 B 93t ¥ Agoly AuHZS 123 BlE

Activitie Quantaty Standard Foldable Standard + Foldable Benefit
Ratio 21378 W W Total cost W Percent
standard  foldable standard  foldable 694,464 589,268
100% 0% 21,378 - 14,846,251,392 - 14,846,251,392 - 0%
75% 25% 16,034 5,345 11,134,688,544 3,149,342,826 14,284,031,370 562,220,022 4%
60% 40% 12,827 8,551 8907,750,835 5,038,948,522 13,946,699,357 899,552,035 6%
50% 50% 10,689 10,689 7423125696  6,298685,652 13,721,811,348  1,124,440,044 8%
25% 75% 5,345 16,034 3711,562,848 9,448028,478 13,159,591,326  1,686,660,066 11%
0% 100% - 21,378 - 12597371304 12,597,371,304  2,248880,088 15%

EdFog I3 HH | A= AF
S == Xﬂ7} obyzl 1€l A 34, 10 °ﬂ 1 124 9] 67H-°é°ﬁ] of AxA &
o
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Ry A [e) = S - o Z & 57 o)
(£26)> AF-FE FroN TAH= A2 AFFez & HHoY AF
2= ) = A~=2Z O ) _©
TFHS 7R duky Aol HolA HH oYY A& FES 2 IS
ol dete Hols vERd otk 3 oo AujR ko] 7 Be
o] © = vH=y [e) = o [e) [e] [e)
1243 7IEog2 F5E AFS Hold Hdelolds A8 4% ¢ of 59 o
o @ejo] WAy
o —
%26 o4 AeolY A& A dEA
Cost Jan. Benefit 4 Feb. Benefit Mar. Benefit = Apr. Berefit ~ May. Benefit ~ Jun.Benefit ~ Jul. Benefit ~ Aug. Benefit  Sep. Benefit Oct. Berefit ~ Nov. Benefit ~ Dec. Benefit
694464 589,268
standard  foldable 4,065 325 1454 380 170 30 23 75 730 2050 4,430 4756
100% 0% -
75% 25% 106905435 84,551,285 38238746 9,993,620 4,470,830 788,970 604,877 1972425 19,198270 53912950 116,504,570 125,078,044
60% 40% 171,048,696 135,282,056 611819% 15989792 7153328 1,262,352 967,803 3,155,880 30717232 86260720  186407,312 200,124,870
50% 50% 213,810,870 169,102,570 T6ATT492 19,987,240 8,941,660 1,577,9%0 1209,754 3,944,850 3839540 107,825900 233,009,140 250,156,083
25% 75% 320716305 253653855 114716238 29,980,860 13,412,490 2,366,910 1814,631 5917,275 5759810 161738850 349,513,710 375234132
0% 100% 427,621,740 338205140 152954984 39974480 17,883,320 3,155,880 2419,508 7,889,700 76,793080 215651,800 466,018,280 500312176
3T [e) 3T o = S]] .© o o X - o
(3£27)2 (3£26)8] 9 Hol2 HHOYE AP ES B S F U= €
=
A A3 e Aol

M AYFES AF/F H5YE RIS Mo B E

9571 19604 3971290 102904 1297179 LR Bk, H57]E
AR 9AAA Y AR BT odg AFSt MY FRE NFO
7 219 A1719] B Hold el Ag +E7 BAglel 457 64
zrel Aol AA A F 9B4%T AAHL, W57 67U AL 66%E
A Ao Vehgth wetd AF-ZEG2 9 F Aol AW

o4 RElolUE BT % 4571l AEHE ol R AL L F 3

£27 Fol Adold Ag A A58 w1 B

Cost Benefit
694,464 589,268 W W W
standard foldable Jan-Dec Apr-Sep Proportion Jnu-Mar, Oct-Dec Proportion

100% 0% - - 0.0% - 0.0%

75% 25% 562,220,022 37,028,992 6.6% 525,191,030 93.4%

60% 40% 899,552,035 59,246,387 6.6% 840,305,648 93.4%

50% 50% 1,124,440,044 74,057,984 6.6% 1,050,382,060 93.4%

25% 75% 1,686,660,066 111,086,976 6.6% 1,575,573,090 93.4%

0% 100% 2,248,880,088 148115,968 6.6% 2,100,764,120 93.4%
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54 7= 4

AF-EZxg2o] FHol4 ZAHOIUE =Yl UM FHola AdelH<
Fold/Unfold®] €< ®sle] w2 wzfts #4373 Zgoly Jduse] wste] m
2 O 248 284390k Fold/UnfoldH §& 9 wrdes 1339
ATEEE -100% 141 600% 7+ S7HA 71 A stk (3£28)0lM 2F © e
Fold/Unfold Hl-§9] F3tel we Ao F5 Yehi Atk vl&] Ziel w
E 99 S7k= 2A yeuA = AR A 3%7kA Wele S7HF YEbe
S & F Uk WEe SR QI Ao AAE 50%TEY] HIESIAAE

Z

Pk 719 fley O o)) RIESIE A&H™ Helo] 543 &

¥28 Fold/Unfold® &350l w& Heleo] s}

[
decreate
(un)fold of cont -100% -85% -60% -50% -20% -15% -10% -5% base
- 350000 400000 5,000.00 800000 850000 900000 950000 10,000
Total cost Foldable] 569268 576,268 577268 579268 585,268 586268 587.268 588268 589,268
Benshit 125197 115,197 17187 115197 108196 108197 107197 106157 105,197
18% 1% 17% 17% 1o% 16% 15% 15% 15%
increase
base +3% +10% +15% +20% +30% +100% +200% +300% +400% +300% +600%
10,000 10,500 11,000 11,500 12,000 15,000 20,000 30,000 40,000 50,000 60,000 70,000
589,268 590,268 501268 592,268 593268 | 509268 | 609268 629,268 649,268 669,263 689,268 709,268
105197 104,197 103,197 102,197 101,197 95,197 85,197 65197 45197 25197 5187 [- 14804
15% 15% 15% 15% 15% 14% 12% 9% 7% a% 1% -2%

(#20)E Qoulgel Zel me fole] WHE U
WA AN Aol Yuulgel Fat B
b Wl gz dehht Adelue] Yojulgol

ulgo] 24 gomE AdolUe] Aujuge] Fast AHer Ao Frhe
27 @A et gk
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decrease
Leasing charge 100% 65% 60% 0% 20% 15% 10% 5% @ per cycle
- 1093750 12,500.00 15,625.00 25,000.00 26,56230 28125.00 2868750 31250
Total cost Foldable| 558,018 568,955 570,518 573,643 583,018 584,580 586,143 587,705 589,268
Bencht 136447 125,509 123047 120,822 111447 100,884 108,322 106,759 105,197
20% 18% 18% 17% 16% 16% 16% 13% 15%
increase

2 per cydle 5% 10% 15% 20% 50% 100% 200% 0% A00% 500% 600%
31,250 3281250 34.375.00 3503750 3750000 | 4687500 | 6250000 | 9375000 125,00000 | 156,250.00 | 187,500.00 ( 218,750.00
589,268 590830 592393 593953 593518 | 604893 | 620518 651,768 683,018 714,268 745,518 776,768
105,197 103634 102072 100,509 93,947 20,572 73,947 42607 11447 |- 19804 |- 51054 |- 82304

15% 15% 15% 14% 14% 13% 1% 6% 2% -3% 7% -12%

o|\
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& £ gdEo] HlEY HWAAE -100%°)H BlE =7t A

HHoR Be 3718 AAS 4 dve Agsgons Beje past =7

BASE CASE 105.197

-100.000 -50.000 = 50,000 109,000 150,000 200,000
Benefit

(£30)2 20159 % AF-Hx Iz fAeH oY SYETHFS 7Fo=2 E5H
o] Z73 Aol AelolY AMgHe Sibel wE ¥l WHIlE YER AT
A Adoly FEFTHY HFEEN= 5%9FAE A 20%004 H 20%71
A WEE F3, FHol4 A" olUe AHEH &L 25%1A 100%7tA WIS

¥30 55 HEo WE Helo W3}

Quansy neit years
BENEFT dacresse inirease
- -15% -10% 5% 2015 year #5% +10% +15% 0%

106% | 4452005766 | ATL233627| SO9SMLAET| 207840348 | 36BIST08| SBMAGS068| 6122770900 | G40L03078S ) 6679388650

% 130GM3I5 | 3MBASN0| 3TTINALS| GOGSBATOND| AITAGLTE0H| 43B334B301) 4079647 4MO30H1| SM9HLAT

W% JGSGN883 | 1Z6EI0BI3 | ISMATIOTH| 2GAINMEA | 2703070604 | 281123133 | 3061386404 | INOW| 33WAMIB

e of folding contaimer s

5% LU3HLA2 | LIBZ80B407 | LIS2335372| L31062337 | 1300530302 L146LUIG26T( LS30693232 | LEQOZRMOLO7| B669547161
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