


A NEW ERA FOR SHIPPING

We’re facing some
very big changes
and we need to

prepare

To see on line video of earlier version
of this slide presentation go to:-
https://vimeo.com/386285569

1. Sea Trade: impact
of Covid-19
geopolitics

2. Climate: 4, Logistics: ICT
responding driven B2B

to global trade

L /AMINE 3 14 technology:
ships must get
“smarter”




1. The starting

point

INTRODUCTION
> The immediate issue is the virus

» “Lockdown”, backed by fiscal measures, is
launching the world economy on a precarious
tightrope walk leading to recession and less
trade.

» The key question is “how deep and how long?”

Dr Martin Stopford© April 2020
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Structural reasons for slower trade growth in future:-

Seven ways to change trade volumes:-

1. Tell customers their carbon footprint
2. Improve logistics services & options 13,000 W Other Dry
3. Process cargo before shipment 12,000 B Containers
4. B2B direct sea transport where viable %’ 11,000 = Minor Bulks Issue 1:
5. Charge more for zero carbon transport 214 9 _ —  27% Growth
. . £ Y Grain ;
6. Use local suppliers where possible S 9000 since 2008.
7. Tax emissions e.g. 150% bunker tax = W Iron ore But regional
.§ 8,000 B Chemicals economies
Trade growth is the v 7,000 B Gas maturing
g =000 m Oil | _
§ 4,000 ||I|| sue 2
S 3,000 i III 40% of sea
= I|| ||| II I| [ IIII - trade is fossil
S 2,000 . . II fuel — What
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Now let’s look at what happened to dry cargo during these cycles....

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

Panamax bulker costs & earnings $000/day

5,000

Depreciation Banker's Spread mmInterest OPEX —Earnings

Notes on the chart

1. Area chart shows daily cost of "new" Panamax bulk carrier based
on depreciation; interest plus spread; and OPEX.

2. Line shows daily earnings of a Panamax bulker. In earlier years it is
1 year timecharter rate & in later years spot earnings.
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Figure 1 Panamax bulk carrier shipping market cycles, comparing costs and revenues 1970-2020



The

hree Scenarios

e The scenarios start with the effect of the current crisis:-
1. Scenario 1 goes to plan, and sea trade picks up 2023,
2. Scenarios 2 & 3 discuss less favourable outcomes, stretching to 2025.
3. The longer term brings in climate change & the digital revolution.




The three Corona virus
scenarios

These short-term scenarios are
designed to illustrate the
different outcomes in terms of:-

a) Fiscal cost

III

b) Disruption of “real” economy

c) Behavioural change (business
& consumers).

As a framework we use the following three Corona virus scenarios: —

e Scenario 1 (mild): China back to work in summer of 2020. Europe and

USA see infections peak in April and social measures relaxed in May and
June. Fiscal support (15-20% of GDP) gets businesses back to work and
by year end. Issues with global supply; materials and logistics mean
weak trade growth in 2021, recovering briskly in 2022.

Scenario 2 (extended): containment is quite effective in Europe & USA
but the virus persists, with infections re-occurring over the summer.
Businesses are able to operate later in the year, but not business as
usual. Patchy recovery drags through winter, and it is 2023 before the
major G7 economies are back onto an even keel. Global trade sluggish,
with metals and energy well down. In 2024 sea trade finally picks up.

Scenario 3 (severe): restrictions not producing required results in
Europe and USA and resurgance in China. By mid-summer the
lockdown becomes a major problem, as infections continue to mount or
re-appear in different sectors. Governments funding problems, and the
shutdown eats into the real economy. Problems drag on for the next
three years (though no effort was made to think through the detail of
what this means — just assumed trade growth was badly hit for three
years).




Three climate change scenarios

30,000  sea Trade Scenario 1 (trend growth): after the mild CV recession in 2020 (Trend; Soft; Slump)

& 2021, sea trade grows at 3.2% per annum, the historic average, with
occasional interruptions, processions and booms. Trade reaches 28.8

1Trend

25 000 billion tonnes in 2050. Thr.ee corona 28 Bt
" ’ Sea Trade Scenario 2 (soft growth): after extended CV recession (-1% pa virus (CV)
3 2020-2024) trade slows to 2.2% per annum growth assuming "business scenarios (mild,
+ as usual”, but at a lower rate to reflect the trade development cycle. extended
5 . ) ’ . 2. Soft
8 20,000 Trade reaches 20 billion tonnes in 2050. severe) ZO—B
L Sea Trade Scenario 3 (slump growth): during the severe CV recression : t
S sea trade falls 17% by 2024. In the longer term climate problems cut _ \Z :
*E 15000 fossil fuel trade growth to -1.5% pa with slower major bulk growth (- ‘
e 4%) & faster intra-regional container cargo. Total trade grows at 0.7% i
g per annum to 11.6 billion tonnes in 2050. A _ ' 3. Slump i
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Figure 2: Three sea trade scenarios of corona virus & climate change developments 2020-2050
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1. The Shipbuilding Scenarios confront shipyards with a sharp

Th e Th re e downturn in “requirements” over the next two or three
years...but new orders will probably not follow “requirements”.
. . . 2. Key issue will be counter cyclical ordering for speculative,
S h | p b U I | d | ﬂ g social and strategic reasons. How will prices behave?
. 3. The longer-term Shipbuilding Scenarios (Figure 3) point to the
S cenarios need to rebuild the fleet due to trade growth; slower

operating speeds; and the re-design and re-engineering of
ships for climate change and smart shipping (14).
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a) Expansion Demand (change in the fleet
during the year) plus the

b) Replacement Demand (tonnage
scrapped based on tonnage reaching 25
years old).

Actual ordering will depend on speculative

investment; policy & shipyard pricing.

Source: Martin Stopford 2020

3 coronavirus
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Figure 3: three shipbuilding scenarios showing actual deliveries to 2019 and “required” deliveries scenarios 2020-2050
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The Three
“Waves” of
Technology

The Technology Scenario (Figure 4) suggests three "waves of
innovation" to rebuild the fleet with robust and commercially
viable ships, with new (but untried) mechanical and digital
equipment (based on Trade Scenario 2).

Wave 1 of enhanced diesel ships followed (or accompanied) by
Wave 2 gas and hybrid electric powered vessels; then Wave3
of zero carbon ships e.g. using fuel cells.

Each “wave” allows new technology to be developed and
commissioned in real-world operating conditions, on a gradual
but cumulative basis.

There are parallels with the sail to steam revolution between
1866 and 1900



All but 7 of todays fleet of 32,000 ships over 5,000 GT are propelled by fossil fuels
Table 1 World merchant fleet May 2019 by main propulsion type

Engine Type Number Mill Dwt Av dwt % Number
Diesel 2-Stroke 25,109 1,783 71,009 78% |
Diesel 4-Stroke 5,385 55 10,289 17%
Diesel Electric 1,198 33 27,812 4%
Steam Turbine 306 26 84,005 1%
Non Propelled 170 23 132,374 1% — Fossil Fuel
Hybrid Mech./Elec. 105 8 72,962 0%
Combined 13 1 99,505 0%
Gas Turbine 14 0 14,217 0%
Batteries & Diesel 18 0 3,932 0% |
Nuclear 7 0 7,547 0%
Steam Reciprocating 2 0 2,686 0%
Grand Total 32,341 1,929 59,656 100%

From file in market data fleet (owner)

Source: world fleet over 5000GT
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Please note that this is a scenario to illustrate the way things might develop, not a forecast, it will almost certainly be wrong!

Figure 4: Technology scenario 2 to reach IMO 2050 CO2 target (based on trade scenario2 and shipbuilding scenario 2)

2050



The steam “revolution” took 70 years to develop & 50 more to finish  Step3
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=
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Th e Th re e Finally, the emissions analysis (Figure 5) shows that in 2050:-

e Emissions Scenario 1: produces 771 Mt of carbon, 2x IMO target;
e Emissions Scenario 2 produces 321 Mt of carbon pa and

E m I SS I O n S * Emissions Scenario 3 produces 184 Mt of carbon,
Scenario 2 & 3 are well below the IMO target of half the 2008

Sce n a rl OS carbon emissions.
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The Technology Vision

In the years ahead shipping must also deal with climate change and the 14 digital
revolution.

There has been much discussion of these challenges, but so far practical
progress has been patchy and disjointed.

By shaking up the status quo, the pandemic will be a catalyst for the radical
measures needed.




Next year computer technology will be 70 years old, the same as steam technology in 1866

1951: LEO was the first commercial
computer It had 8.75 k of memory
(using mercury tanks) and many wires

1966: CDC 6600 super-computer had
10 MHz clock speed (10x other
machines) & 980k memory. Cost $7 m.

2019: Intel 9700 17 processor has 8
cores with 12 MB cache, 3.6 GHZ clock
speed $393 from Amazon

Digital technology is falling into place. Computers are massively powerful; others are tiny, efficient and very
cheap! Drawing on all this power, systems like deep learning are shooting ahead. Data gathering, and
storage are cheaper and more powerful, thanks to the cloud. Marine satellites offer better band width.

Martin Stopford© January 2019
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Hello I’'m Captain
Ronnie and | can
drive your ship

Well, maybe.
We tested your
algorithms but
it’s hard to be

sure

Today’s digital
technology is
fantastic, but it
must be
developed by
experts, with

commercial
understanding



1. Vision — revolutions happen because there is a better way : Over the last 20 years communications and digital
technology have advanced to a point where they can be used in business to improve the way sea transport is organised
and managed. This is already happening on land. Some of the changes which might occur are listed in this chart.

1. Seamless cargo transport services between all parts of the
world, integrated with suppliers and receivers

2. Fast, reliable & flexible services with fewer accidents

3. Cost savings of 30% in real terms as QA works, lower emissions
and better focus on providing the services customers really want

4. Big companies have cost advantage & providing customer-
responsive transport service levels. Maybe small companies too

5. Professional teams run big fleets as “transport factories”
providing fast, flexible, cheap transport

6. QA: Use of deep learning software & robotics make QA systems
work throughout the transport chain

7. Unmanned ships in suitable trades & semi-manned ships in
many others with zero tolerance




3. Digital communications: are not revolutionary in shipping — it started in 1858 when the first deep sea cables were laid! As comm
improved, shipping changed. But today we have a “step change” in the technology our ability to generate information about every
aspect of the business; collect it; manage it; and use it to make better management decisions.

1. Satellite
Source: Broker's Role in the Future World of Information and Communications communication
Technology” Martin Stopford, BIMCO Conference Venice, Sept 1991, Updated 2020 _
2. Submarine
The Maritime Information and Communications ICT Technology Revolution 1858- 2020 cables
2000s
2. internet of
1860 1930s things (10T)
Cable I t 20 trn+ bps bandwidth 3 The cloud
I 4. Smart apps
mobile
1] :
1] %w% the cloud 5. Information
Mainframe Syste m S
Computer -
Databases app 5. Artificial
server database intelligence

Martin Stopford - Smart Shipping Revolution April 2020



4. Functional system revolution: The digital challenge facing shipbuilders is to integrate on-board systems (as car manufacturers have done).
Integrated systems would be more reliable; more manageable; and generate better operational information. But there are major obstacles.
Today's shipbuilding systems focus on zones to minimising man-hours, rather than the integration of functional systems. Also equipment
manufacturers are promoting proprietary systems. Understandable, but counter-productive.

1. Propulsion.
Integrated control
systems with real time
diagnostics and in
service optimisation.

2. Auxiliary power
Ship wide power
management systems
optimising cost,
carbon, risk.

T

S

3. Auxiliary machinery
Systems managing
operations,

& supplier interface.

maintenance, efficiency

4. Ballast & trim
Integrated digital
management system
optimising performance in
all operating conditions

Next-
generation
ships need
integrated

systems that

communicate
with each
other.

5. Navigation
Navigation on
network with
ability to view
on shore as
well as ship
(e.g. Sperry
system)

6. Cargo handling
Cargo handling
systems with cargo
management and
sharing key data
between ship &
shore

7. 1T & comms
Ship systems
hosting and
managing on

board systems.

Also rolling out
upgrades &
providing.

Martin Stopford - Smart Shipping Revolution April 2020

8. Maintenance
Ship condition
based
maintenance
system,
integrated with
company system

25




5. Replace wires with messages: Integrated on-board systems require a set of protocols so that different equipment can
communicate reliably, putting the most important messages first (arbitration). There is a protocol for small ships (NMEA 2000),
but not for big ships. This slide shows a system developed by Rymarine, SeaTalk uses the NMEA Marine network protocol,
though it is proprietary

SeaTalkn9 is an
interconnection bus for
Raymarine products.

Small diameter cable
connectors are used
throughout the system to
make installation easier.
There's a wide range of
cable lengths, all with
over-moulded plugs, so
there is no need to cut or
splice cables. Spur cables
connect individual
SeaTalk" products to the
SeaTalk" backbone.

http://www.raymarine.co.uk/cruising/



6. Messaging replaces wiring: Ships are big, so integration of systems raises many problems. Well engineered functional
systems, ( e.g. navigation, cargo handling etc) communicate digitally not through point to point wires. A control area network
(CAN) ("backbone") to regulate this communication reliably would require industry protocols. Who would do this?

1.

The information and electrical
loading on the ship will escalate as
installed “smart” technology
develops

As systems will become more
complex, communication and
control become priority issues

The CANbus derivative backbone
(e.g. from NMEA 2000) systems
would bring with many ship design

benefits:-
Low cost — digital interface
replaces point to point wiring.
Centralised - error diagnosis &
configuration are made routine

v" Robust - against electrical
disturbances

v Efficient — priorities and traffic
flow optimised

v" Flexible - easy to modify ECUs

within the protocol

3. Auxiliary
machinery
ECU

4. Ballast & trim

2. Auxiliary
power ECU

1. Propulsion &

manoeuvring (ECU) ECU

Commands transmitted

through the “backbone”

\\ are arbitrated by ECUs
|

)
s~ | S

Pllw 8
ol 3% ,
rf‘g 2 o 2o Backbone (superconductor?) operating under CANbus F2 type protocols
32|38 |

S 0BD2

| Ports ) /
< ECU = EIectron& &

control unit

7. Information &
communication
ECU

8. Maintenance

6. Cargo handling

5. Navigation
ECU

ECU ECU

CANbus network for ships — maybe development of NMEA 2000 protocol
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7. Company organisation: smart technology opens the way to running a fleet of ships as a "transport factory". The shipping
company becomes the spider in the logistics web for both interregional and intraregional trade.

Performance measurement is key!!

sl s Company Systemsic i <
HERHHHT house [ R -
Ware 1. Process management [t S
7. PORTS & (on cloud?) 2. STQ monitoring gt T
THROUGH / =) 3. Messaging system %
WEANRDIT 4. Intranet & dashboards m
5. Fleet maintenance -
6. LPWAN & APIs it 3§>
i =
GéLSEHcleiﬁ;l\;[E);is it 5.CUSTOMERS WITH Fleet management
i CARGO SYSTEMS i
SUPPLIERS Servers managing ihR
data, apps & comms AN it
> via CANbus 1. SHIP TEAMS -
O a it
= T
O EHE
< = it
w '®) e
o Core systems 1. Technical support — 1. Support systems
2 1. Navigation 2. Maintenance systems ~ [pag 2 Process data
< 2. Operations 3. Regulatory reports g 3. Aujclcc)jmatlon
= 3. Comms 4. Fleet performance 4. Build apps
.............................. 5. Personnel management 5. Manage stats

N
op
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Short sea systems support regional B2B commerce & lower CO?

Kuehne & Nagel customers
start rejecting carbon-

heavy routes FTN PRI
Logistics major Kuehne & Nagel is / \ I/ , \
already seeing customers willing to / i\ P S
pay more to have their goods NAMERICAl\?m“ | I EURORE B2B/I 1 7 N\
transported in a climate-friendly [ MaARI J i  MARITIME T * / \
(r:lneacri](?iiré fa';-'lc-gisin tvr\:glcorieirclcg)rc:arst”he I / v CLUYTER /I ! AS1A B28 !
: \ N\
/ EMBC) PAARJILME INESS)
Shipping Watch 14t Oct 2019 Sl 7 ’W'L ’\ g CLU§TER /
The revolution will I/ v INDIANV  (amBC) 4
probably include SATLANTIC || OCEAN * /
new short sea I\WWI CLUSTER Sd=-7
trade patterns \ /
/
N -l -~
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Digital information is making complex logistics systems viable

e E e

2




SEA TRANSPORT HAS LOWER CO2 EMISSIONS THAN
LAND & AIR

Short sea transport has been
neglected for many years.

Land transport is now very
congested and produces much
more CO2 than sea transport.

B2B short sea transport offers can
provide transport which is better
for business and the environment.

3 Very large container vessel (18,000 TEU)* H

I 5.9 Oil tanker (80,000-119,999 dwt)

7.9 Bulk carrier (10,000-34,999 dwt) L—ﬂ
- 80 Road Truck (> 40 tonnes) | !E

Air
435

0 100 200 300 400 500
Grams of CO2 per tonne km

Source: IMO GHG Study 2009, (* AP Moeller-Maersk 2014)
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That’s it folks,
thanks for
listening. Any
guestions?
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