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Global CNTR Traffic in Major Trade routes : 237MTEU (Drewry est.)

S6L/0)),

* Source . Drewry C om‘a/her“‘g@)%@casz‘er & Annual Review 2022/23, Visualized by BPA Marketing Dept



East-\West Trade Example

Far East to U.S.A. West Coast Fal_' East to U.5.A. East Coast
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North-South Trade Example

Far East to East Africa & Gulf

U.S.A. No. Atlantic to South Africa
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Intra-Regional Example

Singapore to/from China

Lang Co Exprooe » Crabid = Sosgull + @ Asia
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Intra-Regional Example

West Africa to South Africa

Angola Servioe =

® Svulkavund & @ Konhbouno

® Africa
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Singapore to Australia & N.Z.
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Propeller Clubs of Northern California and Los Angeles & Long Beach

Transpacific routes

Bus on a fixed route m

et

60 min(1 hour) to fully circle the route, every 10 min? — 6 buses

42 day route, every 7 day? — 6 vessels
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Transpacific route example: USWC

Qingdao fusas i : G Qakland
Shanghai Long Beach
Ningbo ¢) R

(ingdao, Shanghai, Ningbo,
Busan, Long Beach, Oakland, Qingdao

6 x 10,600 -1 3155'
teu

Maersk / SM Line 43 i 7
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Weekly Interval

1. Slow Speed
2. Added Bus Stops

/0 min ) X 7/

100 min ) x 10

70 day == x 10

1. Slow Steaming Shippers’ Perspective

10-min interval

7-day interval

2. Added Port of Call “Shipping service quality suffers!! "

10
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Transpacific route example: USEC

(1] | New York
Qingdao . Wilmington (NC)
Shanghai Razs: Charleston ; Norfolk
Ningb Savannah :ET

- i

Carriers 1 : i Rotation

Eusan, Qingdao, Ningbo, Shanghai,
Busan, Cartagena, New York, Norfolk, Wilmingten (NC), Savannah,
Charleston, Cartagena, Busan

Hapag-Lioyd /HMM/oNE/Ym | T 77
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Asia-N.Europe routes

Port Singapore

Klang

120min(2 hour) long-route, every 10 min? — 12 buses

84 day route, every 7 day? — 12 vessels
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Asia-N.Europe Service Example

Rotation
- fS NS R = = Erianjin, Busan,
e ﬂ T 12 x 17,292 — 23,112 teu ;f;ggs.mﬁhanghal. Shenzhen (Yantian), Singapore, Le Havre, Dunkerque,

== = m=gotterdam, Malta, Port Klang, Tianiin
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Korea-Japan-China Service Example

Tomakomai  Kushiro

Duration : 21 days
1,000TEU x 3

Duration : 63 days
3,000TEU x 9
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Number of Global Weekly CNTR Service : about 1,400

:Q Far East-N Amerlca approx. 90

U s Baingn Cleigs 0 _VJ.
O Europe-A rlca approx%ﬁ

O Far East_lndla, ME:  approx. 45
O Europé—’N,America . approx. 40

O.Asia-Oceania . _ _ _approx. 35_ I
1 O Intra-Regional : ~ approx. 1 10 u-
- Intra-Asia 492 .
[ I
i  |mtrd Elrope 8 241 I W
I - Intra-ECNA & Carib 87 G -
- Intra-Middle East 73 1 L E
[ - others = 280 1 > ‘}
--------F----------l :‘1“7//
j\l k?

% Source : Alphaliner




Propeller Clubs of Northern California and Los Angeles & Long Beach 16

Liner Shipping — High Fixed Cost (uswc & N.Europe)

* Vessel operating cost varies from carrier to carrier depending on vessel ownership, fuel type, etc.

Mﬂem

» Oakiand
sn#-nghwmng Beach
Ningbo @) : : i,
LT

“ Singapore
{ Annual Cost for one TP Service ) { Annual Cost for one N.Europe Service)
* 8 000 TEU-mark Sh|p * 16,000"‘20,000 TEU-mark Shlp
=) Per Ship $22M~$60M (22702421~720212)) =) Per Ship $32M~$102M (213302124~1,500212)
= 6ships: $130M~$360M (216002181 ~4,300242) =) 12 ships : $380M~$1.5B (@f45002t2! ~ 128000212
*+ Chartering = $25,000~$100,000 (daily) * Chartering = $60,000~$260,000 (daily)
*Fuel Cost/ton $550 ~ $1,000 (*daily consumption 80tor) * Fuel Cost/ton=> $550 ~ $1,000 (xdaily consumption 100ton)

(Key assumption : vessels are all time-chartered and vessel speed is 17 knots.) (USDT=KRW 1,200)
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Global Shipping Line Capacity & Market share

Current  Currerd  Owmed  Owned  Chartered  Chartered % Chart  On Ordes  On Order OVE % Market @ Current TEU @On Ocder TEU
TEU Ships  TEU  Ships T Ships Ships Share o e e
MISC 4834 227 T2 2182171 435 2440 D56 8T 53% 133 ) 1T.6% k. f"; —————
| @ eonertoens 425916 TR 2532TST M43 @158 355 a0 30 B OI60 I ”L i 4.6M+1.8M
1 [MA CGM Group 339284 595 157712 23 1 79RSTE ECE 535 B9 2% 2% hi
I 4 COSC0 Group 366 465 4685 1,568,820 7T 1,297,645 88 A5% e I |‘:'-!'ﬁiel
I 5 Hapag-Lioyd 1,795.177 248 111479 1200 383,698 128 8% 2 20% 5.8% I e
I 6 Bwengreen Line 1,662,633 209 951 66T 128 TG0 Bl 43% k] 285 53% I I II!II ;F
T OME 1,331,624 204 TET &7 a0 44087 114 ARG 433930 31 2% 8% |
I %‘.‘E-.-.H-Ej;‘-;;:. B16,365 75 5SSEs6 %7 260,490 18 3 18402 7 B% 3% I 1_1
L -§ iuﬁi R 705,614 a3 216,346 51 480 558 Az G9% 2T% I s
10 Zim 533,823 138 28681 8 505,142 130 5% 378034 43 Ti% 2005
. 11 Wan Hai Lines Var 1 UGMS 13 #7422 20 i s & ox Bl o ol T
'_* FiL I 297,183 L 143,631 " 103,530 a 5% 6000 B Ty S 2
““H:@-Fﬁf-u-TFﬂ-T-h il - el T - )
Y T_; "k I.-‘_"‘. 148517 &5 BA 454 f2 053 1 42% 16,000 2 1% 06 i
15 Zhonagu Logistics 142,674 [ 3 55,436 &l W% 60260 7% 05% THpt Loghies
16 IRISL Grogp 136,500 W0 136,900 30 0.5% SN SO
1T ¥-Press Ferders 135,798 i 007 L] BE.TTT 49 4% 11095 24 BI%  05% Kripees Fomtiee

1B UnFeeder 135,008 LE]

19 T Lines 199,813 0 79258 <Alliances in the Sky>
e ket i Skyteam, Star Alliance, One World Alliance

PR

s31 Sinokar’ 95,33 75 8241
Sapgunt®
22 5Sea Lead Shipping B3.267 23
23 China United Lines 74064 b 12,445 <Alliances on the Sea>

o e O] MSC(Switzerland), Maersk(Denmark)

25 Swnre Shippen 7,052 35 56041

+35 59A Line Corpy 0 CC I N - THE :  Hapag(Germany), ONE(Japan), HMM(Korea), YM(Taiwan)

! 2‘ — - j “*: - OCEAN : COSCO(China), CMACGM(France), Evergreen(Taiwan)
25 Mat=or 67 247 2 42 584

139

3D Adkas Line ! EMES 32893 33 a1
0.00RA 2.00M 4.00M G.00M

% Source : Alphaliner (Feb. 2023)
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Liner Shipping

Weekly / 95% of Busan Port Volume

BULK CARRIER [CAPE SIZE] TANKER [VLCC] CAR CARRIER



TON-based Comparison of Korean Ports

National Port Development Master Plan in every 10 year!!

2021

160M ton 349,

i\ BE 16008
Incheon "

57%

300M ton 1104 -

N

®  BSHINAE ...

GWHHQ.-

88%
Yang

B Container

MNon-Container

(Unit : TON)
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History of Busan Port

44 times increase in 44 years

2022 22.1M TEU
RENAISSANCE
1978 § 0.5M TEU (2005~)
PROSPERING
(1970~2005)
GROWING
(1940~1970)
BEGINNING
(1876~1940)

“Jasungdae”,
the first dedicated
container terminal

* Busan New Port

) G_eneral cargo opened in 1978 opened in 2006
piers developed in
1944 * Busan Northport
« Busan Redevelopment
International Port Project started in
opened in 1876 2008



Busan Port Throughput in recent 7 years

= Total = Gateway T/S (unit : kK TEU)
25,000 (Import & Export)
22,706
21,663 21,992 21,824 22,078
20,493
20,000 19,456
15,000
10,233 10,354 9,804 10,433 10,311
10,215 11,420 11,638 12,020 12:273 11,766
10,278

10,000 -

5,000 - -

2016 2017 2018 2019 2020 2021 2022 22



Current Status of Busan Port

© The 2 busiest T/S Port and 7t" busiest Port in the world

(Unit: K TEU (Unit: K TEU)
World’s Top 6 T/S Ports Ranking World’s Top 10 CNTR Ports Ranking
ngapore ond
2nd| Busan p-Zhoushan |34
Shenzhen 4th
3rd Tanjung Pelepas(Malaysia) ]
ngdao 5th
G h
4th Port Kelang(Malaysia) Hangznot 6th
Busan 7th
5th Dubai(UAE) Tianjin aih
LAILB oth
T Med

oth apasr e HongKong foth

0 10,000 20,000 30,000 40,0001 0 10,000 20,000 30,000 40,000 50,000

Z£X: drewry maritme research =X: alphaliner(23.4. 23



Busan Port Domestic CNTR Market Share

-glnl @l csyicmehel ekl 1660l m il 20N ikl i) el o7 2)
- Bisan Shaee 2 15 2% 2020) — 75.0% 202 ) — Wo b 2027

2022 S.Korea CNTR T/Put by Po

<Total T/Put> <{Transshipment> <Gateway (Local)>

Others Gwang Yang  Incheon
Gwang Yang 5.8% ‘

Others
1,440
(9%)

6.5% Gwang Yang

1,577

Incheon
11.1%

Incheon Busan

3,117
105 10,311

Busan

11,766

(96.8%) (62%)

24



Busan Port Throughput by Nation (2021)

55% of total volume

60% of T/S Volume
PORTS Throughput(TEU) YoY Growth Rate(%)

TOTAL

1 2,406 3,891 3.0 5.3

2 1,646 1,650 2.0 10.6

3 1,198 1,717 N2.4 A5.9

4 Canada 732 231 502 8.2 9.0 7.9
5 Russia 835 304 530 33.6 39.1 30.6
6 Vietnam 628 409 219 5.7 6.7 3.7
7 Mexico 625 276 349 15.4 20.0 12.1
8 Thailand 369 182 188 0.7 0.6 0.8
9 Taiwan 372 223 150 3.4 13.9 A9.1
10 Chile 406 87 319 16.1 AN8.4 25.3

X source : port-MIS
25
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GDP & Trade Comparison : Japan vs S.Korea

2021 GDP

{(Unit: Billion %)
1. US.A I > o9
2. China —}',?31

11111111111111111111111111111111111

4. Germany N 223
5. UK I ->.186
6. India WEB.173
7. France WEMZ.937
8. Italy W 2.099
9. Canada [ 1.990

TEAATEEAN AR NN ARy

0 5000 10,000 15,000

* source : World Bank Data, Statista

Trade % of GDP

Germany

-----------------------------------------------------------------------

Top 10 Average " 55.1

20,000 25,000 0 20 40 60 20 100

3% Japan : average for the past 5 years (2016-2020)
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Busan Port’s Centrality

Korea vs Japan Gateway Volume Comparison (2021) (e

T——

Korea Gateway Total Japar} ggﬁvjll_aE)bTotal
17.2M TEU .

I Inc!eon

3.3MTEU
0.5MTEU (3%)

KwangYang Busan

1.8MTEU. & 10.4MTEU (61%) 3
(10%)

1. Tokyo 4.3M
2. Yokohama 2.6M
3. Nagoya 2.5M
4. Kobe 2.1M

5. Osaka 2.1M
Gateway volume of USA's No.1 Port?




65 container ports e
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Container throughput trend comparison of
5 major Japanese ports vs Busan

25,000
22,706
21,99 21,824 =
A usan
(Total)
20,000 19,432
5.1 times
15,000 14,194
11,843
10,354 9,804 10.433
Busan
(Gateway)
5,000 o - e : S A A ~ Tokyo
; i - Yokohama
Kobe
0 T T T T T T Osaka

2001 2005 2010 2016 2019 2020 2021
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Carrier Perspective — How to best utilize high-value asset

* Vessel operating cost varies from carrier to carrier depending on vessel ownership, fuel type, etc.

") s
; Shen :.hen
{Yantian)

“ Singapore

{ Annual Cost for one TP Service )
* 8,000 TEU-mark ship

=) Per Ship $22M~$60M (22702424~720242))

= 6ships: $130M~$360M (2} 1,600242! ~4300242)
* Chartering = $25,000~$100,000 (daily)
* Fuel Cost/ton $550 ~ $1,000 (*daily consumyption 80ton)

(Key assumption : vessels are all time-chartered and vessel speed is 17 knots.)

{ Annual Cost for one N.Europe Service)
* 16,000~20,000 TEU-mark ship

=) Per Ship $32M~$102M (@i802124~1,500212))

=) 12 ships : $380M~$1.5B (2r45002i2! ~ 12 8000212))
* Chartering = $60,000~ $260,000 (daily)
* Fuel Cost/ton= $550 ~ $1,000 (xdaily consumption 100ton)

(USD1=KRW 1,200)
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Europe Service network comparison : Japanese ports vs Busan

16 ~

14 -
(Unit: call / week)

12

10 -

23

11
. 42431 41111
1998 2008 2016 2020 2021 2022 1998 2008 2016 2020 2021 2022 1998 2008 2016 2020 2021 2022

kyo} Yokoh , K ki kaf K
Qo yg) okohama, Kawasaki) (Osa a{\:)-tl)g

[

(Source : Alphaliner axs marine system,’22.12.)
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Japanese Municipal Cities & Busan Port => Win-\Win Relation
' <K_‘a=.r’|'azawa / Nov 28, 222>

-
e TR
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Total Cost & Lead time (from Tomakomai to Long Beach)

(Source : ‘B’ Japanese Logistics Company,’21. 11.)

Port  Including warehouse charge, explosive inspection fee,

— Fee security charge, export customs clearance, handling charge -
Tomakomai

Harth Koreas Via
e Yokohama
28days AN

Long Beach

Via Busan
28days -

.......

Tomakomai — Yokohama — LB (Dry, 40ft) <Savings> Tomakomai — Busan — LB (Dry, 40ft)
- Total cost : $10,642 (1$ = 140¥) $ 1,359 (12.8%) - Total cost : $9,284

* Source : Several carriers and logistics companies. Prices can vary depending on contract terms and period. (2021)
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Total Cost & Lead time (from Kanazawa to Shanghai)

Kanazawa — Kobe — Shanghai (Dry, 40ft) <Savi S Kanazawa — Busan — Shanghai (Dry, 40ft)
- Total cost : $1,614 (1$ = 140 ¥) avings - Total cost : $1,114 (1$ = 140¥)
$ 500 (31.0%)

* Source : Several carriers and logistics companies. Prices can vary depending on contract terms and period. (‘22.12.)
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Total Cost & Lead time (from Nugata to Savannah)

ﬁi” ;ﬁ’

Savannah a'.

.
() 3

Niigata — Yokohama — Savannah (Dry, <Savings> Niigata — Busan — Savannah (Dry, 40ft)
40ft) $ 1,443 (10.1%) - Total cost : $12,857 (1$ = 140¥)

- Total cost : $14, 300 (1$ = 14(% . . . . . .
* Source : Several carriers and ogistics companies. Prices can vary depending on contract terms and period. ('22.12.)



Weekly CNTR service of Major Asian Container Ports

No. Ports Total | China | Japan | SE- fluswc|usec [L N | meq |Mddie| Indian 1E&S.\ W. jOceanil\yoopl Eoa [Russia
Asia —urope East [sucont.| Africa | Africa a
1 Singapore 331 48 13 12 6 11 15 11 14 47 10 9 17 1 5 0
2 Shanghai 286 NA 40 7 31 19 14 13 11 21 7 8 17 13 5 10
3 Shenzhen 283 NA 22| 10 30 21 17 14 12 22 4 3 16 11 5 5
4 Busan 276 48 66 5 23 14 4 11 4 9 0 2 9 9 3 20
5 Port Kelang 225 59 11 6 4 1 2 4 15 50 4 2 9 0 0 0
6 Ningbo 204 NA 13 4 27 17 18 11 14 19 6 2 9 13 6 5
7 Hong Kong 187 NA 24 10 3 2 2 11 2 0 11 10 5 0
8 Kaohsiung 175 58 20 5 2 3 2 7 1 0 8 3 0 0
9 Dubai 164 16 0 1 3 11 59 39 10 3 0 0 0 0
10 Qingdao 163 NA 17 4 5 7 9 10 4 4 10 9 2 14
11 (Guangzhou 100 NA 7 5 3 2 4 7 4 8 7 0 0 2
12 o—koha'ﬁa 87 31 NA 3 0 0 0 0 0 0 8 6 0 1
13 | Tanjung Pelepas 85 18 3 3 7 0 1 4 6 4 7 0 0 0
14 Kwangyang 77 31 4 2 1 0 0 4 0 2 1 0 0 5
15 ¢ Tokyos 771 32 NA 3 1 0 0 0 0 0 1 0 0 0
16 obe 68 23 NA 3 1 0 0 0 0 0 5 0 0 1
17 Osaka 64 32 NA 2 0 0 0 0 0 0 2 0 0 0
18 Incheon 61 22 2 3 0 0 0 0 0 0 0 0 0 0
19 Tianjin 53 NA 14 2 4 1 2 3 0 2 1 0 0 5
20 Dalian 39 NA 17 1 2 1 0 0 0 0 1 0 0 0

* Source : Linerlytica (22.12.)
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Japanese Domestic Feeder vs Busan Port T/S

. Busan Port T/S
Lgo 280
1,765
. — 1.591
— 378 L -.H:r I —1-;&"1,-1'38

2,000
1.800
1,600
1,400

' = 1.57 . Domestic
" i 1.229
~ shipping(feeder
1.200 B “: 1 067 i Dml 101 pping( )
1.000 215 75 02
500 656 & ﬂ&_ i B :
600 % 1 Busan Port T/S
it - ratio to domestic
_ I feeder in Japan
200
Q

(Unit: K TEU, %)

£

2001 2005 2010 2016 2021
Total local cargo in Japan(A) 12,411 15,732 16,858 17,559 17,916
“|ll..’ ““-... .
T/S cargo @ Busan Port(B) .’ 468 °, 853 1,081 1,470 _~ 1,717 ‘_
(A/B ratio) , (3.8%) +  (5.4%) (6.4%) (8.4%) %, (9.6%
'. am -‘

...-“
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94% of Chinese T/S with Busan comes to/ from
nine major ports (Chinese T/S 3.8M TEU, 32% of total Busan Port T/S)

Hellongjiang

Jilin

= Bohai Rim
(Qingdao, Tianjin, Dalian)
Xinjiang Neimenggu
Gansu 62% of Chinese T/S with
Ningxia Busan
Shanxl
Qinghai
Shaanxl
Xizang(Tibet) Yangtze River Delta

ST Hubel Shanghal (Shanghai, Ningbo)
Zhejiang
Ningb .
Yunnan Chongging nabe 20% of Chinese T/S

Jiangxi

Hunan
Guizhou
Peral River Delta
(Guangzhou, Hongkong,
Guangxi| Shenzhen, Xiamen)
12% of Chinese T/S

Hainan
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ohai Causes Big Deviation

= Bohai Sea

- Navigation deviation
- Frequent port closing

IIIIIII I I BN I N

1,392nm deviation from the trunk route!

Depending on duration of port stay and speed,

deviating into the Yellow Sea and the Bohai Sea
will extend the voyage by maximum 7 days!

North America

@ Incheon
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( TP -Service )
?Prince Rupert
o ey
ianjifem
Qingdaos - iusan Oakland

\ )
Shanghai® Long Beach

Carriers Rotation

42 7 6 x 11000/ |Tianjin, Qingdao, Shanghai, Busan, Yokohama, Prince Rupert,
13000tey |Los Angeles, Oakland, Tianjin

Change : Skip Tianjin & Qingdao and deploy feeder vessel

“Prince Rupert

Fianjine o CESasE .
o ,

Qingdae p, “Yokohama
Shanghai® . -

Oakland
“Long Beach

Carriers Rotation

i ; , Shanghai, Busan, Yokohama, Prince Rupert,
Los Angeles, Oakland, Fianjin

5x 11000/
13 000 teu
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(Hidden Cost Savings) Bohai Direct Calling vs Busan Port T/S

——————
- ~s

Going Direct Busan /  Bohai

6 weeks i‘ ]

~
_______

Saving 1-7 days by not going into the Bohai —
instead using a dedicated feeder

> Additional Cost

Vessel Operating Cost

THC Feederage (Source : Sea-Intelligence Analysis, '19.)
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Bohai <*Busan Feeder Service Example (about 40)
. Dalian

Tianjin 4..":'-_-\_\ Yantai Tianjin

Busan . Busan

Pl © Kwangyang
Tianjin Tianjin (1]

anﬂ@san usang'/isan
Kwangyang
S (2]

Qingdao Busan MNagoya

Tlanjin

Source : Busan Port Authority
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Economic
development in
Bohai

Busan T/S volume

* Source : www.chinaconnect.com
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Last Port of Call (to North America) Advantage

lingdacse Busan 2] Oakland Busan o
Sh nnghm( e Long Beach Shanghal i ong Beach
Ningbo @
Shenzhe
(Yantian)

Busan -> Oakland Shenzhen -> LB

\ancouver
Seattle
Busan
Shanghai d & __...__—='Lung Beach
Ningbo” @ —- Shenzhen (Yantian)

Hong Keng

Kaohsiung -> Vancouver
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Global T/S Incidence

(Unit: M TEU)

120 28.2 20
24.6 2(:6/ N 2(:'6 252 256 256 256

1000 _~ ~———o o . N

@
21 .4/ 579 8707 887.2
@

801
800 }
175/ 684.7
o
°0 13’4/ 550.5 5
10.9 @
o/ 400.3
40 0
235.4
182 02.2 2195 J222.9 [l 226.8
20 145.6 oc.< 5 5
38,7 574 88‘255 I312 _— )
' 7 . ,
w? I l |

1980 1985 1990 1995 2000 2005 2010 2015 2020 2021 2022(F) 2023(F)

o
-

Y

o

o

o

I Port Handling in Total T/S Handling =e=T/S Incidence

ZX: Drewry Maritime Research(2022/23), visualized by Busan Port Authority
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47

Busan Port T/S Incidence for the Past 20yrs

Location, Connectivity, Stability => Transshipment

(Unit: K TEU)
25000 mmT/S mmTOTAL -SHARE

2. 8529
495505 EDESDZ .

20000 44.8 44245 4 .

43?433438432
41. 140341? ,
36.5 '
15000
10000
5000 J J J

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21

Port-related Industry Revenue per 1 TEU of T/S=> $150 => $1.8B

o

(%)
60

P
==

—

0
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Port Industry Revenue per 1 TEU of Transshipment cargo

. Amount(K
ltem ‘ Detail RW/TEU)
Port Due for PSSO AR UAZ Z0i| 2ot 4.429
cargo GIREPAEAII6-272) ’
Shipping MAQIER FAZIBL R TR US 178204 19.739
Agency fee QUIBAIY SR B19=11611128) ’
TML
Operator SARSED 2 2BASTHACHA AL
Income
SN2 ZEO A2 RIS ZED 282 2R
PEULRSIERT
. SRR ERE R ARSI e
Basic 20| /A 12| 02,258
ZIE0|2ETaif g
SUTAS RO HC 2 Lol 2 TR A LS U e
Bda OR IS AHE 2= eSS S 20,000
Truck Bt AR
shuttle for AIRHHEHRESFIHIZ A% 8,064
transshipme S-MSEREERIHIE10% ’
nt 200|E/A00|E ol S 1t | S STARIBIEAE
SAMOTES 74 (29 12 QUESPA bl 28|
Indirect 0163 SARFE A SUTHH | SHIeIZHIEE05%) 218
from veseel | * BMOTEUSZIH IHQUZBA IS QRN 3 31,739
SAMOTRUS TN M USTIA| i | 3 4,665
Revenue per 1TEU of transshipemt 150,894

All or Nothing

Revenue Per 1 Transshipment TEU
$150/TEU

12,273KTEU(T/S Vol in’21
x $150

=$1.8B

% Source: “Impact of Port Industry on the National and Local economy, Korea Maritime and Ocean Univ. *18.02.

48
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New Port Expansion : History of Busan Port




I : & = £ : o |'. ;
ﬁ-- _lﬁt E;— a ;vh'_-'_ ] o g
e g | Mﬂm NMWL 2

» 6 Container Terminal Operators
» 26 berths in operation (24 container berths, 1 multi purpose,1 ro-ro for car)

* Total 47 projected berths by 2030
- 21 additional berths to be developed over several phases(14container, 3feeder, 4multi-purpose berths)




Berth 42
(Container) (31)

Berth 26
(Container) (24)

uay Length 8.6km

=
(Container) (7.9km) Quay Length 1471km

Depth 15~18m Period 2030 ~

52



Fully Automated Port Project

Z4g(ojH A2l OfE E24E 2E8S 72| FI0IEEH| (aev) EAE 322 LNG 2= X}
Container Crane Yard Tractor Straddle Carrier Automated Guided Vehicle Transfer Crane ING Load Tractor

53
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P n!? i -p e

Current Container Terminal

Remote control Transfer Crane

New Port TML 5 (BNCT)

Remote control Transfer Crane

Fully

New Port TML 6 (BCT)
Remote /Automated Transfer Crane AUtomated

Busan New Port Phase 2-5 (DGT)
4 I EEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEEEETRN

: Remote control crane Remote/Automated Transfer Crane
|

4EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESR

-0 -- - 2

On-board control - Remote control or Automated 55
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'Busan Port's Green Policy Goals & Projects £

Vision Sustainable shared growth, development for Busan Port & the community

m (Carbon) Net-Zero by 2050

254 3ktCO,eq 152.6ktCO,eq Net-Zero
('18) base (30)40% | (50) 100% |

(PM2.5) Over 72% reduction of PM2.5 in Busan Port by 2025

1,492ton 477ton 418ton
('18) base (23)68% | (25)72% |

i Cargo handling _ Other tasks

area environment
P @ Diesel YT to LNG YT
AVP p for diesel Solar power from
@ Electri t quide shi DPF for diesel YT&TQ Distripark @ Pollution monitoring station
ectric port guide ship @ LNG-Hybrid SC development .
, Hyb P Future Power Plant @ Convert to LED lights
@ Vessel speed reduction @ Diesel TC to e-RTGC

incentive build for Hydrogen

In container terminal
DPF for diesel TC Fuel Cell



VVesseI-side £3

AMP Facilities in Busan Pori

- (Low pressure AMP) 78 AMP stations for small ships are currently

operating in North Port
- (High pressure AMP) 8 AMP stations(SPOs) for New Port (6,600V),

12 AMP stations(SPOs) for North Port (6,600V)
* 2 Terminals(HPNT, HINC) in New Port (2019), 1 Terminal (BPT) in North Port (2021)

NEW PORT NORTH PORT

sPar 2z



VVesseI-side yo

@ Emission reduction by introducing an electric port guide vessel
- (Project detail) A new electric port guide vessel will be built to reduce emissions from the
existing port guide vessel (Ship Saenuri) that is aged (20 years old).
- (Period) Oct. 2020 — 2023
- (Total cost) $9.4M (USD1=KRW1,200)
- (Vessel detail) 300 GT, full length of 40 m, 2MWh battery, approximately 80 passengers

< (Current) Busan Port guide

vessel (Saenuri) > < New Port Guide Vessel “E-Green”



VVessel-mde £3

Incentlve scheme for low-speed vessel operation

@ Port entry/departure charge exemption for the vessels complying with the speed
reduction program within 20 nautical miles from the harbor limit
- (Detail) For the vessels complying with the speed reduction for over 60% of their total entries into

20 nautical miles from the harbor limit, 15-30% of the port entry/departure charge will be exempted.
- (Speed) 12 knot (approx. 22km/h) or slower for a container vessel

< Busan Port’s Vessel Speed Reduction Area >

* USD1=KRW1,200

BPAr [ xoEasy



vCargo Handling Equipment £3

' Fine dust reduction by switching fuel from diesel to LNG for yard tractors (YT)

@ 100% reduction of fine dust when changing the fuel to LNG

@ Progress and future plan (Starting from 2015)
- (Progress) By 2022, 501 out of 696 YTs converted, achieving 72% conversion to LNG YT
- (Future plan) 50 more Yts by 2023 and 100% Green YT by 2025
* 2022 project cost: $2M (BPA 25%, Ministry of Oceans and Fisheries 25%, Private 50%)
* For one vehicle, the gov't and BPA pay $10,417 each and private sector pays $20,833




vCargo Handling Equipment £3

" Emissions reduction by installing diesel particulate filter (DPF) on diesel YT.

Frhaust gam

DPF (Diesel Particulate Filter)

: DPF is an exhaust filtering device that physically captures diesel

particulates and combust them for removal.

* 83.3% reduction of fine dusts (PM) on average

@ Development & installation of YT DPF

- (Progress) DPF installed for 81 YTs by the end of 2022

X For one vehicle, the gov't and BPA pay $29,167 each and
private sector pays $650. * USD1=KRW1,200

< YT DPF installation >

@ Planned pilot projects for other small cargo handling equipment

< Empty handler > < Forklift >




vCargo Handling Equipment £3

" Development and demonstration project for LNG-hybrid shuttle carriers (SC)

@ Development of 2 LNG-hybrid SCs to prevent harmful emissions from diesel SC

- (Current status) 2 LNG-hybrid SCs operating on LNG and charged electric batteries was developed.(2021)
- (Future plan) 1SC is leased out to the Korea Port Training Institute for training and demonstration project

* 99% of fine dust can be reduced by using LNG-hybrid engine.

< Shuttle carrier (SC) >



VCargo Handling Equipment
" Converting diesel transfer cranes (TC) to green e-RTGC systems

@ 89 out of 123 TCs in North Port (72%) were converted to e-RTGC systems.
* 280 TCs in Busan New Port (100%) are electrically operated.

TCs that cannot be converted to e-RTGCs due to operational reasons are
installed with DPF (pilot operation underway for 1 TC in Singamman Pier)

< [d-RTGC] Diesel engine > < [e-RTGC] Electric TC >



VCargo Handling Equipment CB

" Installation of DPF on diesel transfer crane (TC)

@ DPF for TCs that are difficult to be converted to e-RTGC

* Some TCs in North Port are used for support function between yards, so it is difficult
to be converted to e-RTGC.

@ BPA developed DPF with its own budget and is operating 1 TC with the DPF for
pilot purpose. (Singamman Pier)
- Continuous consultation is underway to expand DPF installation and to secure government budget.
* Approximately KRW 103M costs to install DPF for 1 TC. (BPA 45%, Ministry of Oceans and Fisheries 45%, Private 10%)

< [d-RTGC] Diesel engine >

o e g - (et 23 OIS 1



VG reen Energy 23

Busan New Port distripark photovoltaic power generation

1st phase of the rooftop photovoltaic power project in Busan New Port Woongdong
Distripark (Independent project by the Korea Southem Power Co.)

- (Current status) Lease contracts concluded for PV project (2020),
1st phase PV (4.3MW) construction project ordered (2021)
- (Capacity) Approx. 4.3MW (5,650MWh annually) (Power consumption by approx. 1,962 households)
- (Total cost) Approx. $5M ($1.2M per TMW)
- (Expected result) GHG reduction (2,596t CO2eq)

< PV project location (New Port Woongdong Distripark) >

BPAY | ¥ynes



m)ther Tasks to Improve the Port Area Environment £3

" Busan Port Air Pollution Monitoring Station

@ 4 air pollution monitoring stations are in operation to check air quality in the Port

- (BPA) North Port's Gamman Pier/ (Busan) North Port's pier for government ships, New Port's
multi-purpose pier/ (Ministry of Environment) New Port's small vessel pier

- Data is collected through a connected bigdata system, and continuous monitoring is possible.
Additional 21 fine dust monitoring stations installed and operating for thorough fine
dust monitoring

- 21 fine dust monitoring stations and signal lights are installed across Busan Port (Jan. 2021), and real-
time environmental information on fine dust is provided

< North Port’s monitoring stations > < New Port’s monitoring stations >

=
-

s | RIS
=0 ot~ {L



vOther Tasks to Improve the Port Area Environment Y.

" Installing LED lights for the Busan Port container terminal’s light towers

Installing LED lights in major terminals to improve brightness and save power consumption

- Phase 1 (2020): 504 LED lights in North Port (Gamman Pier) replaced (Oct. 2020)

- Phase 2 (2021): Replacement project design for the 2,815 LED lights in North Port (Sinsundae,
Singamman Pier 7) and Gamcheon Port Central Pier completed (May 2021)

- Phase 3 (2022~23): 1,101 LED lights in New Port (PNIT, HINC, HPNT, BNCT) planned to be replaced

@ When all the lights are replaced with LED lights, 6,290MWh of power will be saved
and 2,890tCO2eq of GHG will be reduced annually.

< Before installing LED lights > < After installing LED Iighf; >
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The Port Working 24/7
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Thank you

for your attention.

LEE, Eung-hyuk (0|8 ehlee@busanpa.com)
Director of Marketing & Int'l Affairs
Busan Port Authority



