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Liner Shipping,
Containerisation and Mega
Carriers. What structural
changes to be faced by the
industry operators?

Prof. Pierre CARIOU
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10 years of structural changes (2010-2020) 5 Oe o
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Presentation outline

Structural change in demand (less and new pattern of trade)
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1. Structural change in demand

Transport work in Million of tonne-miles (1983-2050)
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AAGR (% per year)
1983-1990 9,9%
1990-2000 9,6%
2000-2010 7,4%
2010-2018 4,4%
2018-2050 Logistics 2,6%
2018-2050 Gravity 2,0%

1983198519871989199119931995199719992001200320052007200920112013201520172019202120232025202720292031203320352037203920412043204520472049
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Source: Cariou (2020)

TEU as a multiple of World GDP
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2003-2007 (Pre-Crisis) 2010-2014 (Post-Crisis) 2015-2019 (Forecast)

e Container Trade

Source: Boston Consulting Group (2015)
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1. Structural change in demand

PAST DRIVERS OF GLOBAL TRADE FUTURE DRIVERS OF GLOBAL TRADE

1990-2015

Population growth

Increasing number of consumers

Offshoring of production

Lengthening supply chains

Fossil fuel-driven growth
Trade-intensive growth

Source: Danish Ship Finance (2017)
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1. Structural change in demand
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Global container-shipping volume,

TEU (20-foot-equivalent unit) standing slots, million EXHIBIT 3 | Freight Rates May Continue to Decline Through 2019
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Sources: Alphaliner; CCFI data; BCG container-market model
2007 - » 2017 Notes: CCFI = China Containerized Freight Index; BAF = bunker adjustment factor. BCG’s model adjusts for fuel in line with historical patterns;

hence, it does not normalize for abnormal fluctuations in fuel prices. CAGR is based on yearly averages to lower seasonality effects.
'Global average realized rates for trunk lanes.

KEDGE Source: Boston Consulting Group (2015)
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New environment

Industry’ earnings before interest and tax, 2004-13, %

HQ1 HQ2 ma3 Q4

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
-
oo
"Includes 14 of the world's largest publicly traded container-shipping companies. 3 .g
+ Source: Bloomberg, company quarterly reports 8 O
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2. Structural adjustment from carriers (cost-cutting and strategic

alliances)
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A. Cost-cutting strategies = Economies of scale

Exhibité Container-ship capacity has grown massively since the SS Ideal X, Nominal TEU LOA  Breath Depth Draft
a converted World War Il oil tanker, first sailed, in 1956. tdw m m m m

Maximum container-vessel capacity, TEU'

0O0CL HONG KONG 21,413 teu 399.9 58.8 325 16.0
Year of " s
Introduction. Veesel size, meters Company Capacity 6 units in series 191,317 tdw Operated by OOCL
from May 2017 Built by Samsung H.1
1956 ol a " Pan-Atlantic Steamship 58
i T —
1964 Associated Steamship ~1,000
" MADRID MAERSK 20,568 teu 399.0 586 332 165
1981 Hapag-Lloyd 3,050 11 units in series 210,019 tdw Operated by Maersk
/I from Apr 2017 Built by Daewoo (DSME)
1985 US Line 4,458
"
1996 Maersk 6,000
MOL TRIUMPH 20,170 teu 400.0 58.8 328 16.0
6 units in series 192,672 tdw Operated by MOL
1997 Maersk 7,226 from Mar 2017 Built by Samsung H.l.
/"
2003 oocL 8,063
- e BARZAN 19,870 teu 400.0 58.6 30.6 16.0
2004 China Shi 8,468 "
ina Shipping 6 units in series 199,744 tdw Operated by UASC
from Apr 2015 Built by Hyundai Samho/Hyundai H.l
2005 H} MSC 9,200
2006 Maersk 14,770 MSC OSCAR 19,224 teu 395.4 59.0 303 16.0
Vi 12 units in series 197,362 tdw Operated by MSC
from Jan 2015 Built by Daewoo (DSME)
2012 CMA CGM 16,020 MSC also has in addtion 6 units built in Samsung and 2 units at
HyundaiH.l.
2013 18,270
2 CSCLGLOBE 18,982 teu 399.7 58.6 305 16.0
5 units in series 184,320 tdw Operated by COSCO
from Nov 2014 Built by Hyundai H.I.
2014 China Shipping 19,100
2015 19,224
Maersk ‘EEE' 18,340 teu 399.2 59.0 303 16.0
20 units in series 194,153 tdw Operated by Maersk
2017 21,413 from Jun 2013 Built by Daewoo (DSME)
ALPHALINER
"Twventy-foot equivalent unit
Source: McKinsey analysis
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Cost-cutting strategies = Economies of scale
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Estimated economies of scale of Maersk’s Tripe-E’s betw
Asia and N Europe

18,270 teu at 13,100 teu at
20.0 knots WB 20.0 knots WB

and 14.6 and 14.6
_ eiodl ol Savings in slot cost per teu indexed to 8k teu vessel
Average distance WB (nm) 11,500 11,500
Transit tme WB (days) 240 240
Average distance EB (nm) 11,500 11,500 1 , 1 00 ]
Transit tme B (days) 328 328
Total fuel cost (excluding diesel) $ 4,336,248 4742105 1 vOOO
Total FO Fuel (WB) Sfteu carried 209 322 900 A
Total FO Fuel cost (EB) Sfteu carried 231 348
[Total FO Fuel cost (WB+EB) Siteu carried 218 333| g 34%
Ship operating costs/day ($) 18.000 14500 800
VB voyage fime (days) 42 42
WB ship operating costs (3) 756,000 609,000 700
VB ship operating costs per teu($) 64 72
EB voyage tme (days) 42 42 600
X > X X > X X
EB ship operating costs (S) 756,000 609,000 oo} 9 s\_‘ s”_ 3 ‘«_) 2
E8 ship operating costs per teu (3) 94 106 » .
m RV Slot cost at 85% Utilisation
Total ship operating cost (WB+EB) 1,512.000 1.218,000
[Total ship operating cost (WB+EB) S/teu carried 76 85| & 1%
Total WB FO Fuel and ship operating costfieu carrisd 273 394 -
Total £8 IFO Fuel and ship operating costteu carried 326 454 , 4 8
294 413 U' 30% ° o
0 0
' 20 0
* For HFO Bunker price @ 6305/t NNN

Source: Drewry Shipping Consultant (2015)
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B. Cost-cutting strategies = Slow steaming

HFO consumption
T(HFOYDay
M/E only

775

11400 TEU - CMA CGM ANDROMEDA

350 L =
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Speed (knots)
Typical fuel consumption curve for 11400Teu vessel, GMA CGM

Ton-mile fuel consumption is approximately a square function of speed
1.e. 10% reduction in speed =~ 19% reduction in fuel consumption (1-0.9"2)

KEDGE Source: CMA CGM (2015) & Cariou (2020)
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Table 4.4 The slow steaming cost advantage Asia-N Europe trade

Reduce over-capacity
& downward pressure on freight rates

8 ships 9 ships 10 ships
Service Fundamentals
Round Voyage Distance
(Mileg) 21,000 21,000 21,000
Speed (Knotz) 240 20.1 17.8
Sea Days 385 435 50.5
Port & Canal Days 19.5 195 185
Round chago (dayz) 568.0 635.0 70.0
Nominal Capaoity £,000 10,000 12,000 8,000 10.000 12,000 8.000 10,000 12,000
Fuel Consumption (tod) 216 221 267 128 130 1561 81 83 26
Ship Coet per day
(long term time charter) £45,600 £63,000 857,600 48,800 $53.000 $57.600 £48.600 $53,000 7.600
Estimated Voyage Costs per Round Trip (US$ million)
Fuel prioe per tonne
(Q3 2010, Rotterdam) 8441 8441 3441 $441 8441 8441 $441 8441 8441
Fuel* 3.48 S.68 414 242 2.49 290 1.80 1.885 214
Ship Cost 272 2.97 8.22 3.08 5.834 3.62 340 3.71 4035
Port & Canal Coste 1.40 168 1.90 1.40 1.68 180 1.40 168 1.80
Total 7.68 8.19 8.28 887 748 8.42 6.60 7.22 808
g?:;ﬁyag% pa) 304 428 481 867 880 438 848 876 419
Annual Saving v 8 shipe 87 se 44 61 80 62

* Excludes MDO costa

Source: Drewry Regearch

Source: Drewry Shipping Consultant (2015)

>

Reduce unit cost’




C. Cost-cutting strategies = M&A + Strategic

alliances

EXHIBIT 7 | Scale and Profitability Correlate for Leading Carriers, with Only Two Sustainable

Patterns
Cumulative EBIT margin,Q2 2012-Q2 2014 (%)
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: gLTigping “\\Nich&focused specialists Global-scale leaders
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Stuck in the middle?

0
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Sources: Alphaliner; company fillings; Capital 1Q; BCG analysis.
Note: CSAV = Compafifa Sud Americana de Vapores; CSCL = China Shipping Container Lines; OOCL = Orient Overseas Container Line.
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Main M&A

Industry consolidation

Carrier capacity [TEU m)
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GLOBALE ALLIANCE
OOCL (Hong Kong)
MOL (Japan)

APL (USA)

GRAND ALLIANCE
P&O (UK)

Hapag-Lloyd (Germany)
NYK (Japan)

MAERSK/SEALAND
ALLIANCE

Maersk Line (Denmark)
Sealand (USA)

TRICON
DSR-Senator (Germany)

NEW WORLD
ALLIANCE
MOL (Japan)
APL/NOL

GRAND ALLIANCE
P&O/Nedlloyd (UK/Netherland)
Hapag-Lloyd (Germany)

NYK (Japan)

TRICON

Hanjin (S. Korea)

Cho Yang (South Korea)
UASC (UAE)

SINO-JAPONESE
ALLIANCE
COSCON (China)

Main Strategic Alliances

NEW WORLD ALLIANCE
MOL (Japan)

APL (USA)

Hyunday (South Korea)

GRAND ALLIANCE
Hapag-Lloyd (Germany)
NYK (Japan)

OOCL (Hong Kong)

CKYH-THE GREEN
ALLIANCE
COSCON (China)
Hanjin (South Korea)
K Line (Japan)

Yang Ming (Taiwan)

G6

MOL (Japan)

APL (USA)

Hyunday (South Korea)
Hapag-Lloyd (Germany)
NYK (Japan)

CKYH-THE GREEN
ALLIANCE
COSCON (China)
Hanjin (South Korea)
K Line (Japan)

Yang Ming (Taiwan)

2M ALLIANCE
Maersk Line (Denmark)
MSC (Swithzerland/Italy)

o [ascse AR

THE ALLIANCE

ONE (Japan)
Hapag-Lloyd (Germany)
Yang Ming (Taiwan)

2M ALLIANCE

Maersk Line (Denmark)
MSC (Swithzerland/Italy)
Hyunday (South Korea)

Ocean ALLIANCE
CMA-CGM (France)
COSCO/CSCL (China)
Evergreen (Taiwan)
OOCL (Hong Kong)

Ocean Three ALLIANCE
Cho Yang (South Korea) K Line (Japan) CMA-CGM (France)
CSCL (China)
UASC (UAE)
e
oo
Source: Cariou (2020) <>) g
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0 0
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THE 2M ALLIANCE

Breakdown of fleet Il Maersk [l MSC e - 10 vessels

MAERSK

Total capacity

1.2M teu

Estimated capacity

Total capacity

1 8 5vessels 2 . 1Tui“i°“

(o) o
110 vessels 5 5 /O 4 5 /O 75 vessels

0.9M teu

Total number of strings

2M Alliance 2M Alliance
N\
thAEERBK ‘ * m\EERBK sot
e ) B o .| 2nd
Ocean Three Ocean Alliance
h 4 N
CMACGM |———»( CMACGM 3rd
L5 wmns KON -~ I P
e
“ UASC | #EVERGREEN | 5th
CKYHE
—l )
[ ‘92- \—J —~— E i
.*, EVERGREEN > __APL
() HANJIN THE Alliance
@ YANG MING I-> (® HANJIN ™
\ HKwLiNe ) L 0 YANG MING | 13t
G6 Alliance L} EK-LINE 16th
/G Hapag-Lloyd » | & Hapag-Lioyd 6th
m r’ HIMO:K.LIM aaed
0
mtmnn!c;xnl.hu > \ gm ) L5t
APL > UASC  10th
= N¥E r HMME | 15t
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Presentation outline

3. Future changes?

KEDGE

BUSINESS SCHOOL

‘s Dascse DAV

Discover
ecode
o



1 "
“us NS GDAMBA

Balance cost-service quality?

TOTAL COST PER TEU INCLUDING INVENTORY COST
WITH A CARGO VALUE OF USD 14,000 PER TEU

Total Cost 1,000

900

Transportation Cost 800
700 -
600 -
500 -
400 -
300 -
200
100

$
Cost per TEU

Logistics

25.0 21.5 19.0
Cost of Lost Sales Speed [KTS]

W safety stock M inventory [ capex [opex [MBunker cost
Transport Service Level

) Figure 2: The average cost per TEU at 25 knots (8 ships), 21.5 knots (9 ships) and 19 knots (10 ships),

including the shipper’s inventory cost at a cargo value of USD 14,000 per TEU. For SS inventory only, the
The General Relationship of the Cost of Lost Sales to Transporation Cost change from full speed is included.

Source: DNV (2012)
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Balance cost-service quality?

L] L] ege L] L] L]
Figure 8: Global schedule reliability Figure 9: Global top 15 carrier ranking (August 2020)
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Source: Sea-Intelligence Source: Sea-Intelligence
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Balance cost-service quality: Digitalization +

logistic integration...

EXHIBIT 2 | Seven Digital Trends Will Transform Container Shipping

E-PLATFORMS ADVANCED  INTERNET Al AUTONOMOUS  BLOCK- CYBER-
ANALYTICS  OF THINGS VESSELS AND CHAIN SECURITY
ROBOTICS

I Cascading costs
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COMMERCIAL —‘ ‘
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SUPPORT ‘ ‘
FUNCTIONS ‘

Online Network Vessel E-service Automated E-bill Security

booking optimization machinery centers vessel of lading assurance for
monitoring | (for example, navigation customer data
Online cargo Lead customer Payment
management = generation Reefer call centers)  Automated = automation Security
container . port calls assurance for
Customer Demand conditions Dynamic Cargo automated
personalization | forecasting | monitoring capacity insurance operations
reallocation
Dynamic -
pricing Predictive
maintenance
Empty-
container

repositioning

Significant impact . Disruptive impact
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Logistics services worldwide, by sector, 2014, $hn

Infrastructure E7AW eg Terminals, warehouses
Road, rail, sea and air transport
Execution
Postal delivery and courier, express and parcel
Services & advisory Forwarding and contract logistics
Total

Source: Boston Consulting Group

Economist.com
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Balance cost-service quality: Environment

Triple E with:

- Design speed at 23 kt instead of 25 kt and 65-70 megawatts instead of 80.

- 6 Propeller instead of 4, slower rotation and smaller diameter of 9.8 m. instead of 9.6 m.
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...but with which purpose: Need for new regulation?
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Representative Europe-Far East Trade (USD/TEU) in a COVID-19 era

déc-19

Unexpected increase in demand
Hl in the US

Decrease in supply and demand
Blanck sailing adjustment :

janv-20

févr-20

mars-20 avr-20 mai-20 juin-20

Source: Cariou (2020)
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Shortage of empty containers in Asia

H New revenue management systems
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Thank you for your attention

plerre.cariou@kedgebs.com
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