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Abstract

This study analyzes the bunker adjustment factors, emergency bunker
surcharge, and the calculation basis of the low-sulfur fuel surcharge to be

implemented in 2020 through the case of the Europe-Asian Express shipping route,
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and verifies the fuel consumption of the ship in the voyage first, and then carries out

the individual the calculation of surcharges, the analysis found that the maximum

factor affecting the bunker adjustment factors, emergency bunker surcharge were

the basic fuel price setting by the shipping company. When the basic fuel price is

set high, the surcharge amount is low, and vice versa; low sulfur fuel Surcharges are

most affected by trade factors, if shipping company can reduce the amount of low-

sulfur fuel surcharges in order to acquire high cargo carrying capacity and low-cost

alternative fuel strategy. The study also proposes a ladder diagram of low-sulfur

fuel surcharges collected by multiplying the unit’s low-sulfur fuel surcharge by the

distance between ports. Therefore, the trust relationship between the carrier and the

shipper can be enhanced by a transparent and reasonable charging mechanism.
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F 4L kR Drewry report and interviews with shipping executives.
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Contribution (BUC) » %X i1 7 ¥ & (Fuel
Adjustment Factor, FAD) EilE% 2Rk InE:
(Emergency Fuel Surcharge, EFS) i X A
a6 53 BLRAE BRI R 2 F - E 2 Hakys
PR RS (ECA) Ny 2 R % He 48
174E » HEFE 270 BRC = Fuel Price per
Ton (FWEBAIH{E#%) x Trade Factor (%2 5

£ 1 BTETRMEHE TRIRERHE (B @ #5T)

Trade —H¥ &1 (DRY) A REHE (REEF)
20 R 40 IR 20 IR 40 R

North America (USA ,Canada) / Central

America / Caribbean/ West Coast South 116 87 174

America to East Coast South America

East Coast South America to North America,

Central America, West Coast South America 251 189 377

& Caribbean

Intra-Latin America (Central America, 97 73 145

Caribbean, West Coast South America)

North America (USA, Canada) to/from

Central America, Caribbean & West Coast 193 145 290

South America

4% kR ¢ American Journal of Transportation, Nov 01 2019.
https://ajot.com/news/sealand-introduces-environmental-fuel-fee-eff



T EARTE kP ho B SRR TSR E 47

®2 HABEME (MSC)2019 F 1 B | BREAERIHAVERICHNINE

BUNKERRECOVERY CHARGES BASED ON EXAMPLE
TRADE FUEL PRICES (USD)

$400 $450 $500 $550 $600 $650 $700
Asia-Europe $248 $279 $310 $341 $372 $403 $434
Europe-Asia $96 $108 $120 $132 $144 $156 $168
Asia-N America WCoast $200 $225 $250 $275 $300 $325 $350
N America WCoast-Asia $40 $45 $50 $55 $60 $65 $70
Asia-NAmerica E Coast $520 $585 $650 $715 $780 $845 $910
N America E Coast-Asia $80 $90 $100 $110 $120 $130 $140
Asia-LatAmE Coast $360 $405 $450 $495 $540 $585 $630
LatAmE Coast-Asia $260 $293 $325 $358 $390 $423 $455
N Europe-NAmerica E Coast $200 $225 $250 $275 $300 $325 $350
N America E Coast-N Europe $60 $68 $75 $83 $90 $98 $105
Europe-Med & Black Sea $140 $158 $175 $193 $210 $228 $245
Med & Black Sea-Europe $140 $158 $175 $193 $210 $228 $245
N Europe-IndianSubcontinent $140 $158 $175 $193 $210 $228 $245
IndianSubcontinent-N-Europe $140 $158 $175 $193 $210 $228 $245
N Europe-W Africa $208 $234 $260 $286 $312 $338 $364
W Africa-NEurope $104 $117 $130 $143 $156 $169 $182
N Europe-LatamE Coast $120 $135 $150 $165 $180 $195 $210
LatamE Coast-N Europe $260 $293 $325 $358 $390 $423 $455
Europe-Israel& Cyprus $200 $225 $250 $275 $300 $325 $350
Israel & Cyprus-Europe $80 $90 $100 $110 $120 $130 $140

T %R ¢ MSC Mediterranean Shipping Company S.A. https://www.msc.com/mwi/news/2018-
november/2020-sulphur-cap-bunker-charge-mechanism-for-2019
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EBSL‘ = BAF‘current - BAF; (5)
Hrh
BAF .., * EHIHRHIIIE (3248 / TEU)
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4.1 ERERHA

AT SR A R e FE & 6 ] Clarksons
Research iR E K} - 5 3 FIHZEBI 07
Ay B A R AR - DABCE R R B T
TR P A B A R TR AT B B A - AT TkE
B2V L1 Ry FR e BRSO S8 ] R WO - i
MR Ry 21,141 MR - R R B REERT
ko HT REURIE 2R KA g B R
ZIINFRETE - TR R B PRI AT
PRy 15.0 YRR / B - MBI R ARE SR
Marine Traffic #fg3k5 A2 HEAN A7 B BT T8
He

R3 MAAEMEER

fis 0 B MR 2 R E R ET
]
5 HE it L R R i v RE AR DL T AR =X
(D)~ @ B Q)G B E R
2008/1 ~ 2018/12 IFO 380 {& #% S £ 18 Jy
417 35 4 /Wi ~ MDO {8 #% ¥ 25 {8 J% 686
Esp /W R 4 BUREE R BT EARMTEA
T FE B B A DALAT — ik g e 1 R
TR B A B i3 (2,482,086 £ 4x) - H i
7775 G2 i Lt A B8 5 2 A 78 T HREC AR AR
JHT o R T AR SR AT R R DA
i F] MDO F5 » &EH TR By
2,775,864 4> -

FERE GBS SR | EEthnE SHEHE (M. T/day)

. (TEU) (Knots) | i (IFO380) | BE—i#i& (MDO)
HBEZEERSIER, 14,000 23.0 168 19.5
LR AAZRFE (day) fini2
ERCEREEMAR MATRFMA - 58.73 Kaohsiung — Rotterdam — Hamburg —
21,141 ;58 TEASEFRE ¢ 8.11 Antwerp — Le Havre — London —
(#& Suze Canal) HEH B © 417 Singapore — Xiamen — Kaohsiung

x4 HEZEIEEMMPHERE
o HFEFEH (M.T) MIZRA (2£)
177 (%) i Bl % 5 st
(IFO380) (MDO) (IFO380) (MDO) =A

— Mo 54.51 2,555 1,063 1,752,928 729,158 2,482,086
VEE Sl 422 198 (MDO) 82 100,615 41,853 142,468
58 (155 ~ INEER) 8.11 0 158 0 80,496 80,496
FEHE (SEFFELIE) 4.17 58 81 29,458 41,356 70,815
e 71.00 2,811 1,385 1,883,001 892,863 2,775,864




4.3 MERABYEMINESTE

Fits fiE1 AR S B r1 2 3 %5 DL Maersk Line
BAF 2010 528 Ry ] - BRI {EAE By 441
ETT /W~ BRI E RS Ky 65 TT / W
B RIS FE Ry 0.0256 W /TEU » 7%
B[ FE R R A AR A By 35.5 K - B A
KR Ry 0.51 - BRI I0Z: (BAF) EHEA
HEFERANR 5 0 WaE PR R R BRI
Wi hm& Ry 174.27 364 /TEU o

4.4 MERARSECHMINERTE

X S R TRH T TV 2 TR R it A R
_EPRE AN - W FELLFE S T
I R BT R B SR g - B E R
PRI{EAS Ry 500 S / W - BRTF g st
RREEABRIE RS Fy 441 S8/ W - =X
(5) FHREURIA S 6 - BRI N2 Fy

T EARTE kP ho B SRR TSR E 47

4.5 MERZBMINEZE
S5E = (Trade Factor) EdBff
NEEHERE

5 KR AEARHR A I 3 B i
PSR AT HRHUEAFRRAMEE
PREE - RIS Ry T FAERS LB 5 IR R BE
TF 72 1) FH F 1A [ B A R S 1 T S A Y
{541 {Z . (Pinheiro and Bates, 2000)
FERR M [ B 45 U L #E # (the logistic)
Gompertz 1 ¥ 43 -F I G (monomolecular
functions) —fEFF7RINAE (Richards, 1959) °
HEA LA SR (Gallant, 1987) » Kt
FEZX (8) 2 TR [l B A B AE i 9 H e
FHZREEAL ZIRI3R » S R B — 2 B iR
A BTy Ratkowsky BRI (1993) » FHAHE
TEHFERI 2 UE IR -

Y, = f(X,0)+¢

2735 35T /TEU - =123 n ®)
£5 FURBOHHTNE
mam | Eamams| T 00 S EeRn | ERLEE | marme
441 65 0.0256 35.5 0.51 174.27

%6 BSHNNE
PR | BB %T;ggi BRI |EEISER| TUAMNE | EEaK NS
(/W) | BT/ | ren) | R |FFHEB| (2% /TEV)| (%5 /TEV)

441 65 0.0256 35.5 0.51 174.27 —

500 65 0.0256 35.5 0.51 201.62 27.35
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10 FE AR (o] B AR A v e Ry B SRR 22 (T8
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HFERS R - #F ASIA-EU fiji f2 5 1 d 58
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EU-ASIA fiji 72 55 Hi i 35 & A S PR E By
(9,000/12,600)* = 0.522 = 3¢ 7 Jy#si i & 1K
TR BRI e - SR B o AR =
(MAPE) By /MR 1.65 % B 1.06% ~ R S f5
1B (R By 0.983 25 1 BAEEMEMRE p
<0.001 » B/RES G EEE - JREITE
FRE R AR =0 R #E R H 2 A THIIRE
jj °

el 2 BURAEARI TG 2 R T R
ot AR AR B T T B 3
ZARTRARIHI g IR B - R 5
FRTE BB R e GEET SRR BRI
W s s 54 S IR R R et -
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EE)S R A W SR A Ef L gy
fiE S =R E] - Ry RERS HE ELBAR AR A
B g 2 225 - ARSI 2 2 BRI E R
450 2T / WH 2 AR BRER I D2 Ry ] - #%
FH=C (8) B4 BN (KRR MR TEH B I B Y
7< 8 » ASIA-EU B AR BRI IE: ot
0.02593 £ 479 — TEU/mile * EU-ASIA B
NARHR AR N Ry i 0.01075 BT —
TEU/mile » FI#&FAHAZE 58.5% HYEBEH

R 7GR IERIEERRYRHHTINE RIFE R ECEE I8 E

BEE
WBB | HBEE | BALNE| R FHE | g
(MAPE) R HEEM (Prob.)
ASIA-EU 1.971 0.0165 0.983 0.0001
EU-ASIA 0.522 0.0106 0.983 0.0001




T EARTE kP ho B SRR TSR E 47

450
KRR A E TRANE = MSC ERTHNE

400
% 350
i
& 300
1&
2 250
=
£
;200
B 150

100

10

ASIA-EU | EU-ASIA | ASIA-EU | EU-ASIA | ASIA-EU | EU-ASIA | ASIA-EU | EU-ASIA
400 400 450 450 500 500 550 550
AR
R {ERS G2 / )

B2 itAEHE ERmHEINERERETRANE L

® 8 (RFEMUHFTINE
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450 ASIA-EU 287.26 11,077 0.02593

EU-ASIA 108.21 10,064 0.01075
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T By 258.7 £ < (1.76 £ < + 256.94 3£
&) e

8 B T AR e Bt YR UE A
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st ET= - BEEERITHE L R A S

# (TF) » SRIFED B E IR 2= 5
A FTAIE » FEIR R 2 RSCUERR
BRIF I S EE RN Ry E E BRI
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