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Roland Berger is a leading global strategy consulting firm with
European roots and a strong presence in ASEAN
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Uniquely amongst strategy consulting firms, it has a strong, fast
growing and dedicated maritime practice with global reach

Recent port projects — selected samples only

f— Rotterdam, the
Netherlands
Railway exploitation study

I I Antwerp, Belgium
Chemical cluster design

I I Calais, France
Traffic assessment

s | |
zlr United Kingdom

== Commercial due diligence
on ABP

B | Verseile, France
Project description

La Marsa, Tunisia

> Port development

- Casablanca, Morocco

Export strategy

Maldives

Port re-development
plans

Source: Roland Berger
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Hamburg, Germany
Container terminal
assessment

Germany
Commercial due diligence
on Rostock port

Estonia
Port assessment

Mariupol, Ukraine
> Port privatization

Dammam, Bahrain
> Port development

Gwadar, Pakistan
> Master plan and
development strateox

Weifang, China
Market study and
technical review

Qingdao, China
Port development
plan

—lll Kaoshiung, Taiwan

Port development plan

‘@ | Busan, S.Korea
Financing strategy

Tokyo, Japan
Container port
b market study

. —

Haiphong, Vietnam
Port and marine

Klang, Malaysia
Performance
improvement strategies

Penang, Malaysia
Port turnaround strategy,
operational master plan

=

services market
assessment

Tg. Manis, Malaysia
Port development master
plans

Tg. Bin, Malaysia
Business rationalization,
port policy, strategic re-
development plan, cargo
warehousing strategy
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Pelindo, Indonesia
Strategic plan

Laem Chabang,
Thailand
Commercial due
diligence

Tg. Priok, Indonesia
Container market
assessment, cargo
forecasting feasibility studies,
operations improvement;
Container forecast
breakdown by commodity
and by region

Tg. Perak, Indonesia
Container market study



Roland

Berger

We offer an integrated approach and specialized services for the

ports sector all over the world

1. Port policy & 2. Port planning &
regulation development
> Malaysia > Iran > UK
> Pakistan > Malaysia > Morocco
> Tunisia > Indonesia > Egypt
> Ukraine > Pakistan > Bangladesh
> Hungary > Bahrain > Brazil
> Thailand > Netherlands > Kenia
> Indonesia > Maldives > Bulgaria
> Myanmar > China > Portugal
> Morocco > Taiwan > France
> Iran > Vietnam > Estonia
> Singapore > Thailand
> Belgium > Saudi Arabia
> Russia
> Ukraine

3. Port business

Malaysia > Belgium
Indonesia > ltaly
Pakistan

Maldives

China

> Netherlands

> Singapore

> Japan

> Cambodia

> Vietham

> Thailand

> South Korea

> Germany

> United Kingdom

V V V V

\Y4

V V V V V V V Vv V

4. Port operations

Malaysia
Indonesia
China
France
Russia
Ukraine
Estonia
Singapore
Netherlands



Agenda today

» Maritime trade outlook
 Trends and challenges

« Other digital innovation samples
« E-commerce's impact

« Shipping 4.0 ?

Source: Roland Berger
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Economically, East Asia is projected to continue to outperform rest of
the world over the coming years

GDP ") growth
[%; 2017 - 2025]

India 6.6%
China 5.6%
South East Asia 4.7%
Africa and MEA 3.8%
Oceania 2.6%
Latin America 2.4%
0% 2.5% 5%
GDP growth North America 2.1%
[%; 2017 -
2025] > North America > Southeast Asia > China
> Latin America > Africa and Middle > India Europe 1.8%
> Europe East _
g 'I;{‘:izsm and Central 1> Oceania Russia and Central Asia 1.3%
1) Real GDP

Source: China National Bureau of Statistics, Central Statistical Organization, Federal State Statistics Service, World bank,Rotend Bergeticling shipping industry through digitalization and innovation v7.pptx | 7
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Looking ahead, maritime trade is projected to grow in a (much) more
even way than in the past few decades

Maritime trade by region [bn tonnes, 2017-2023]

CAGR maritime trade
127 [2017 - 2025] Shares

124

121

1.3

11.8
10.8
26
25 [l %5

10.4 2.7

10.0

o

N
o
N

—_ —_ — Ne»)

~ © =~ o)
— —
© )}
— —
© (@)}

-
]
—
o
—_
fo's}
—_
(o]

= — =~ | 2
~ ~ GO &) w
—_ — — o N
o oo =~ [fe)] w
—_ —_ — o N
D oo e D ~ c

—_
(&)

Oceania 2.7% 1%

—_—
N
—
w
—
w
—_—
~
—
~
—
~
—_—
ol
—
o

2017 2018 2019 2020 2021 2022 2023 2024 2025
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Conventional forecasts do not expect much change in respective
shares of the four main cargo types in the coming years

Maritime trade by cargo type [bn tonnes, 2017-2025]

1.3 M LPC Note:
' LNG
10.0 0.3 Il General Cargo Consumer

[ Containerised goods make

P Liquid bulk

1 Dry buk up around
10% of
global
shipping

2017 2020 2025

Source: BMI, UNCTAD, EIU 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 9
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The maritime industry is facing an environment that is becoming
Increasingly challenging — in particular to shipping lines

12 mega-trends/ challenges for the maritime industry

/ New ship types & \

Trends in shipping systems Regulatory

shipping Rise in short sea & 3 o , trends &

operations Ro-Ro shipping 2 4 Creen shipping reqts changes
Digitalization 1 \ ‘ / 5 Port sector reform

Hinterland expansion
& on land connectivity 12 — g

~

— @ Green ports

Demand shifts 11 7 E-commerce going global

10 |

Regional BRI, dry ports 9 tLogiSftiCS intdustry Trends in
developments Automation & o ormaton terminal
& trends robotics operations

\

Source: Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 11
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In the maritime sector as a whole, the range of new innovations /
technologies now emerging is very large (more than 100)

Innovation trends on transportation (NOT exhaustive)

Artificial
Intelligence
for
handling

Crew
health
monitoring

Supplier
e-sourcing

Big data
fore-
casting

Big Data
for
scheduling

securlty

Inventory
Mgmt.

Cyber

Digitalisation
of documents Flexible Utilities
conveyors robots

Near term: in the next 3-5 years
Medium term: > 5 years

Mobile
piece

picking
robot

Fixed

P|ck/Put
to-light

Predictive
maintenance

Video-
assisted
loading

Intelligent
rack

Virtual \
: c
reality

modules
Driverless
vessels
Big Data | Automation Near  \Medium
term term
Connectivity
Marine services ~ Multi-Pick
uberisation
Smart
ontainer Block
tracking Shared Urban oc
Logistics center Chain for
Internet Of track and
Things trace
Locker
Smart- solutions Mobile
phone ; lockers
based Ship-from
store

Source: Roland Berger

solution
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Digitalization trends related to shipping are everywhere...
Actors Trends Future?
3 E-commerce Globalizing platforms @
@ Large MNCs Global SCM systems @
Shipping lines Global cargo tracking/info systems @
Forwarders & logistics co's Local and global forwarding apps @ How to align
@ Ports Ports community systems ++ @ harmonize?
Governments Customs - one window systems ® Global
@ Governments Global security - IPCS, Eureka etc. @ Sl
@ UN trade bodies Traditional trade info, EDI standards @
@ Ship management systems New systems @
@ Ship navigation systems New systems @

Source: Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 13
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In ports, investments in digitalization are growing very rapidly,
affecting other stakeholders in the transport and logistics chains

Port investment trends (leading ports only)

CAGR
2017 -'22
Total
investments 565 [ 563 | (37%
49
Digital investments in ports 4.4 n 3 14.9%
[EUR bnJ? 3 4 39 03
3 l]
Vesse
process .
I Cargo
process
[ Infra-
snummre

2017 2018 2019 2020 2021 2022

g shae

Source: Alphaliner, WIS 2017, OECD, Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 14
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In port/terminal operations, there we numerous separate as well as
inter-linked or intersecting digital development trends

Terminal
management
Smart infrastruc- | Real-time Capacity and re- Automated ship Customs .
ture by sensors, en eFr{ene\rAcl)?j?Jlgti on 1 utilization and source reserva- stowage and yard declaration Arr%ﬂ:}?&?ﬁ]ﬂwe
e.g. smart lighting gyp analytics tion and planning storage systems monitoring 9
Communication Predictive mainte A Cargo screening
network nance, remote e.q. X-ra
diagnostic serv. Central 9. A-ay
Reattime Smrt epair | vy Pplatforms 7 ¢ Access authorization |
space technology <4+— g ort Comr?ugity Port Efficiency Identification and Port tariff
ystem 'Uf - data System access control, calculation and
Localization Fuel and charging repostiory e.g. biometrics payment
service (ma infrastructure T
(map) i Global supply | i PortOperating | Vid q
| chainsystem | ! System < 1deo an
v S R~ detection systems
A
Collision avoi- VX Real-time traffic Container security
dance with A~ management (port Electric propulsion : : devices e.g. e-
detection systems communication and hinterland) Cargo |nformat|on seals (RFID)
Load/container . . Shipment e-info Shipment location Shipment condi-
measurement Seg(s)g\:vgjrion Srggasfrfigégr' Vgi(sjt?edlgz%sal e.g. loading list, tracking e.g. GPS, tion monitoring
systems ’ porting | hazardous goods satellite e.g. by sensors

Source: Roland Berger
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In addition, new automation trends and technologies are emerging
that bring new challenges to ship operators

Uberisation of
shipping services

Automated quay
cranes with
optimized moves

Drones to
streamline shipping
operations

Automatic yard
planning and
storage system

Optimized rail load
and discharge
processes

Digitalization of

shipping
documents

Warehouse
automation and
planning

= %%L@ [
== (1111 ]
T p—
s ) I &, EEEE58 Lt wepnmpetish [n e
- Unmanned Automatic| | Automated yard cranes Advanced/interconnected Truck platooning
SfiiOT |tr(1) egf?i?;ir:acr?c gg&r:'zedlgﬁiisfl guided vehicle (AGV) with predictive building automation and and data-driven
pping y gep 9 fleet maintenance function predictive maintenance logistics planning

Source: Roland Berger
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In container terminals, in many places, operations are now moving
towards "full" or "semi" automation

llustration: HHLA CTA, Hamburg

TRANSTAINER CRANE <

Source: HHLA, Hafen Hamburg, Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 17
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In logistics — including sea shipping - boundaries are changing, with
new players now beginning to compete in the ocean carrier market

Value chain

@ Mmoo s @
Export Landside Port At-sea Port Landside Import
customer transport  operations/ transportation operations/  transport customer
depots depots
Tech _
p|atforms a-ma.-zon Alibaba Group UBER

Trans- Ports/ Ocean Ports/ Trans-
porters depots/ carrier depots/ porters
Transport customs customs ‘

companies
Freight forwarder
t* 1t 1)
Startups §sennder  FLEXPORT REGHT0Sy  FREIGHTGIHUB

Source: Press research, Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 18
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Numerous new start-ups are emerging all over in the
logistics/forwarding/shipping/transport/delivery/warehousing space

Investment in shipping/

logistics start-ups Current landscape
>
e # iNVEStMeENts Disclosed funding [USD bn] ~ 2,000 |OgistiCS StartupS: 1)
327
293 thereof # of startups offering:
5.6
Terminal
207 operating
system:
Transport
mgmt.
08 2.5 systems:
0.6 0.9 Data-

focused
logistic sol.:

2013 2014 2015 2016

1) No one clear number available; estimation based on aggregation of best available data points

Source: CB Insights; Angel list; Press Research; Crunchbase; Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 19
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Industry disruption results from Innovation = Combining new or
existing business model concepts with new technologies

Examples of industries and their disruptors

Consumer e-Commerce E‘Cf
e N NN [\e  amazon Which
-NOBL segments
Communication Services aﬁf of the
e NN\ SR shipping
at&t S ad industry
Hospitality ELT will be
starwood ) disru pted
= Accon._'\l\l\l\l\l\l\_. most?
Transportation _
' NN [l v = e =

Source: Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 20
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Drones are increasingly used for monitoring, inspections and ship-
related deliveries

Examples of entities using / developing this:

i;% Sembcor)
i Q
Hinterland Port & _— :
=N : : &aaz Shipping operations
*=° operations operations pping op
Site surveillance > Traffic congestion on roads to and from ports
Port operators, hinterland transport companies > Port infrastructure (e.g. container stacks)

T L > Marine incidents (e.g. oil spil
™ <o Remote monitoring > Narine Incidents (e.g. ol spils)

Port authorities, Customs, Marine authorities > Search & Rescue

> Spare parts

R d Parcel delivery (shore-to-ship delivery) > Medical supplies
Port operators, shipping companies, shipping agencies > Mail
. . > Vessel exterior (e.g. coating, dents)
- - Inspection for maintenance > Cargo tanks
'ﬁ' Shipping companies & agencies, offshore marine companies, > Offshore facilities
ballast water companies > Ballast water tanks
Regulatory . . > Close-up ship structure (e.g. hull
* Complnce —':MT Inspection for compliance > Offsholrjg & rlnparing s?rucﬁuég's o
Operations Class societies, port authorities, port operators > \essel emissions

Source: Roland Berger
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Digitalization of documents along the logistics chain can reduce
admin costs, improve trade transparency, improve efficiency etc

Examples of entities using / developing this:

= === | E3 maersk

) A
;g',’\ Documentation systems that can Paperless, integrated systems
Actors in logistics chain be digitalized & integrated have benefits
Exporters . Logisticsactors | o
| internal systems i v/ Reduced administrative costs
————————————————————————————— ! & hassle
Forwarders pmmmmmmsoooo-
; _Port Community Systems, / Shortened time & reduced
Ports & terminals | IClili] Oy S | delay
v Decreased fraud risk
Shipping companies & agents i CqultE())::as n?:gséeyr:tz nl]:’ Sort i }
S | v Secure & accurate exchange
" of real-time info
Port authorities : Supply Chain i
i Management Systems V' Increased trade visibility &
Trucking, rail etc T transparency
\  Various Transport Mgmt.
Importers i Systems !

Source: essDOCS, Bolero, E-Title Authority, Maersk, IBM, Roland Berger
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Some shipping companies and ports are adding loT solutions to
their management information systems

Examples of loT maritime applications

Smart container tracking illustration

Data shared via

Truck traffic management secure cloud -
g Smart container tracking - --- (O] Secure data
for ports ‘ b sharedto/
Real-time + from CMA

' CGMHQUuia

gaatr?smitted \\ Traxens' data
with relay [ ] Ik \
antennas («L)) @)) s ,’(( )
: - Tailored predictive

Smart speed management
on digitalized ships

Source: MarineLink, Allianz, Traxens, MSC, CMA CGM, new articles, Roland Berger
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With e-commerce going global, Amazon and Alibaba (and others)
are starting to compete in reshaping the logistics industry

W =

EEE

——— e

™ N

AAAA
Leveraging bulk Chinese First Amazon Air
Purchase of discounts to offer ~ Amazon subsidiary gains  drone Cincinnati
Kiva Systems international rollsout  rights to become  delivery  airport hub
to automate sellers cheaper trucks  afreight Amazon begins
warehouses U.S. import rates  fleet forwarder Prime Air  operations
amazon 2012 2014 Dec. Jan. Dec. Apr. >
2015 2016 2016 2017
L & Oct. Sept. May — June —
Alibaba Group 2016 2017 2018 2018
Partnership with Purchase of Purchase of Lazada
Maersk Line 51% stake in 10% stake automatic
enabling customers Cainiao which  inZTO sorting
to reserve space on becomes its Express centre opens
vessels via internet logistics arm delivery in Hanoi
s e zo

Source: Press releases, Roland Berger
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Alibaba is disrupting the industry through its "New Retail" strategy,
enhancing its control over the logistics chain of its business

New Retail strategy

Enhar)cing customc_er A
experience leveraging
technology and data m
analytics

Improving logistics -
efficiency & flexibility
AATAAL

"Alibaba aims to build the most
efficient logistics network in China and
around the world”

Daniel Zhang
Chief Executive of Alibaba Group

1) 2017-2022
Source: Press releases, Roland Berger

£l

USD 15 bn" investment in smart logistics ~ Alibaba Group

51%
Cainiao (smart logistics arm) Sept 2017
to deliver anywhere in China 3 0 48
within 24h and anywhere in the CAINIAO
world within 72h
10%
May 2018

> ZTO Express delivery to provide line-haul,
last-mile, fulfilment, warehousing,
international logistics management

8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 27
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Amazon is following a similar path, but appears to be more
aggressive, more like "going it alone"
Shift from an online retailer to a Rapid integration & automation of amazon
B2B logistics provider the logistics supply chain
>
|
> Design of automated warehouses 2012 -,
, (Amazon Robotics) amazonrobotics
Integration and —
automation of the ~== """"""""""""""""""""""
entire supply chain > Entry in the freight forwarding business Jan. 2016
(Amazon's Chinese subsidiary) '
Offering of internal * > Testing drone delivery (Amazon Prime Air)
logistics services to Dec. 2016
third parties - _ . first delivery
> Considering drone-friendly floating amazon
warehouses (patent awarded in April 2016) Prime Alr

Source: Press releases, Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 28
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Looking forward, the shipping industry may drastically change

Samples of disruption scenarios

Changing infrastructure Full automation of the supply chain

. Rise of ro-ro 4.0
Container warehouses?

Siier Fa, el eomETREE Self-loading/ self moving "containers

Crane-less container ports
Automated warehouses

n Standardized self-moving storage units
Logistics industry transformation

New ship types and shipping systems
Disappearance of freight forwarders?
Winners and losers

New business models

Source: Roland Berger

8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 30



erE”EFI ‘
Smaller, faster, simpler, smarter and greener ships will be required,
in particular with regards to shipping of consumer goods...

Numerous new ship-tech concepts are currently being explored — Samples only

Source: Roland Berger 8Jun18_Remodeling shipping industry through digitalization and innovation_v7.pptx | 31
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.. therefore, and in particular, container shipping is vulnerable

5 Mega Disruptors Ships Today - Available Ships Tomorrow - Needed
Slow, 15-16 knots Fast, 30-40-50 knots
_ Dirty Green
1. Robotic _
automation Complex Simple, smart

Large, low frequency Small, high frequency

<2./Glo;1HE-\ Hub & spoke, rigid schedules Direct calls ++
w Wide Narrow

Heavy, steel-based, water ballast Light, "fiber"-based, no ballast
3. Energy Decks, hatches No decks, no hatches
transition
Crew 20-30 Crew 5-6
4. New ship Pilots, tugs, ropes, anchors Dynamic positioning
design tech Marine diesel for fuel Electrical propulsion +++
Designed for a single KPI Designed for the sea
5. Digitalization Turnaround in 10-24 hrs Turnaround in 2-3 hrs

Large terminal equipment Small robotized terminal equipm't

Source: Press releases, Roland Berger
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In case of questions, please do not hesitate to contact me

Anthonie Versluis

Managing Partner Malaysia
Global Head of Ports Practice

anthonie.versluis@rolandberger.com
Mobile Phone: ~ +60 196 290073
Work Phone: +603 22038610
Fax: +603 2203 8601
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