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Introduction & Demand Analysis Trends, challenges & role of technology

Define seaborne trade, understand the role Identify trends, challenges and develop-

and standing of Greek shipowners in the ment opportunities as well as factors that

global market and project financial growth drive innovations and more precisely the

based on pricing of freight rate indices. digital transformation of the sector.
Focused research — The road to green

Supply Analysis shipping

Identify significant key players per type Present the seven milestones towards

of trade, their market share and compare green shipping, which will serve shipping

their figures. companies in their quest to align with

IMO’s GHG Reduction Strategy.
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| Introduction

Seanome (rade

Strong correlation between global GDP
and demand for maritime transport
services. Economic development causes

Demand for maritime
transport services is a

O - derived demand. Global
production (GDP) and
O international trade

conditions modify the
industry’s profile.

l —

Growth rate (%)

increased demand for logistic services and

shipping is the leading industry by serving
approximately the 50%-60% of global

trade in value and 90% in capacity terms.

of world commodities’
trade (in terms of capacity) is o

seaborne. .

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

= \/\orld seaborne trade growth Il World GDP growth Source: UNCTAD
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| Introduction

Laledorzation and age of giopal fies

Global fleet (in terms of capacity) increased by 67 % during the last decade. Oil tankers and bulk carriers represent almost 7 out 10 vessels globally, whereas the
global fleet's age varies between different types of vessels. Greek-owned fleet's age is 9.54 years, lower that the global average of 9.87 years.

Global fleet’s categorization - Evolution of global fleet Global fleet’s average age in capacity
Dwt (2021) (1980-2021) terms (2020)
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B Oil tankers B Bulk carriers B General cargo Container ships B Other types of ships
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| Introduction

860ES POSItion In the giobal marke

The country ranks 1st globally in ownership of merchandise vessels, presenting a 28% increase in owned capacity the last five years.

Country’s average vessel's size is almost double compared to global average of 39k tons, a fact which indicates that Greek ship-owners mostly operate in high-
volume markets.

In terms of flagship, Greece rank 10th with 3% of global fleet (in capacity terms) to be registered in the Greek register.

4707 > EE= Greece

vessels

18%

China, Hong Kong

1 1%

SAR
5Y change (Dwt) Germany
79 866[ Republic of Korea
]
Average vessel’s size Rest of the world Berl\rlT?L:\(/j\;a

France
N
USAEE  United Kingdom

Source: 1) UNCTAD, 2)infomaritime.eu
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| Introduction

860ES POSItion In the giobal marke

Greek-flag vessels represent 1% of the global fleet count, while they Recent data show that Greek Shipowners are heavily investing in
rise to 2.02% of the global gross tonnage count and dead weight growing their fleets in 2021.
tonnage.

$1 82 D”HOH Greek - owned fleet value
$149 D”“Oﬂ Greek newbuildings’ value

Other Countries

Bahamas

Liberia ==

Cyprus
D | H | U ﬂ Secondhand purchases’ value
L]
— Greek-owned LNG
Greece fleet per flag Containers
Tankers
Greek
2679, owners'
— .
" W Matta ° purchases
Marshall Islands (up to Oct 2021)
61.0% Dry-bulk
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| Introduction

mpact of CUVID-IY pandemic

Average Intra-sector freight
Global seaborne trade rates growth (2020)
growth (2020) High volatility throughout the year
among with notable discrepancies
between sectors

Biggest recession rate after 2009 crisis

E

*,

EU seaborne trade growth
(2020)

Significantly outreached global seaborne
trade recession figures

Seafarers stranded at sea
Beyond their contracts’ end

lmHHTH
[ [
New vessel orders I‘\H‘\H‘u }' Global fleet growth (2021)

I
Attributed both to COVID-19 and "green” i Average ship size increased by 1.73%

technology uncertainties during the same period
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B ? Demand Analysis

SBCLOrS SIZe and nistorical grow

Shipping represents up to 90% of global trade in terms of capacity. Sector’s historical growth is strongly related to the global economy as major political, economic

and social events/ periods affected directly the demand for shipping services.

11076

Million metric tons

2003-2008: 5-year

“super-cycle”, mostly

attributed to China’s intense

industrialization process

loaded globally 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
in ports (2019) 12 11.0 Global

10 firra_ncial
crisis

6.6

3.9

End of 2019 -
onwards:
COVID-19 era

2012 2013 2014 2015 2016 2017 2018 2019 2020

Last 5 years: Constant
growth rates that were
disrupted by the pandemic

34 37

B Crude oil 6
[l Other tanker trade
M Dry cargo

5.5
% growth rate

1 kPMG

The Future of Shipping

== \\/orld seaborne trade growth rate

Source: UNCTAD

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
International Limited, a private English company limited by guarantee. All rights reserved.



B ? Demand Analysis

Fnancial growth Projections

The global economy is set to expand 5.6 percent in 2021 - its strongest post-recession pace in 80 years. This recovery is uneven among developed and developing

economies and largely reflects sharp rebounds in major ones.

%
7 -
6 5.6
5 . rA
I |4'2 #'3 4.0 38
: l I 3.1
3 l : r
2 I I 1|
1 I : 1
|
0 . 1
-1 <«—— Forecasted figures ——»
-2
-3
4 - -3,6-3.4
2018 2019 2020 2021 2022 2023

I World GDP growth rate [l World seaborne trade growth

Source: World Bank

— Projection are subject to significant
levels of uncertainty since global
demand could probably be directed to
services and travel instead of products;

—This possible transition could reduce the
demand for shipping services;

—Unforeseen global trade restrictions
and commercial tension between global
leading producers could also modify the
picture of an industry which will steadily
grow the next few years;

—The establishment of the African
Continental Free Trade Area (AfCFTA
-2021) will benefit shipping since the
AfCFTA covers 55 countries with a
combined GDP of USD 3.4 trillion
(around 3% of global GDP)
and 1.3 billion people.
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B ? Demand Analysis

1CINd - Freignt rate INCICES (ory buk - O tankers)

The increased demand of manufactured products during the COVID-19 era, boosted mainly container freight rates. BDI also hit 13-year high approximately 1 year
after the first severe global virus outbreak.

Baltic Dry Index

6000
2 5000 —BDlI reached recently its 13-year peak,
A 4000 following a significant reduction just
& 3888 after COVID-19 pandemic's outbreak
(9]
) 1008 — Global shipping constraints, port
N ° A N congestion in China due to COVID-19
O/Q'\q’ {I/Q\(b \%Q'\ \q,Q\ \%Q'\b \q,Q\ \%Q'\cb 09'\@ \(]9‘\9 \%Q'L and an overall rebound in con’nmodities
,\\v ,\\v ,\\v ,\\v ,\\v ,\\v ,\\v ,\\v ,\\v ,\\v demand formulated last year’s growth
Baltic Dlrty & Clean Tanker Indices —Tanker freight rates were reduced by
almost 50% just a few months after the
. 120000 —Dirty Index Price ——Clean Index Price first lockdowns
<QE 100000 —Multiple worldwide lockdowns affected
S 80000 \N\jf oil demand
60000 . -
4 40000 —India (the 2nd largest oil importer) faced
20000 severely the pandemic crisis
0
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B ? Demand Analysis
1CING - FIEIgNT rale INCICES (LpGs/ (NGs - Containers)

The increased demand of manufactured products during the COVID-19 era, boosted mainly container freight rates. BDI also hit 10-year high approximately 1 year
after the first severe global virus outbreak.
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The Future of Shipping

—LNG's demand presented an
approximate 2% increase during 2020
despite the negative reaction of the

energy market

—Global consuming pattern during the
pandemic pushed container freight
rates to record figures

—Incremental demand for stay-home
goods and PPE (personal protective
equipment) and a severe shortage of
containers are the main factors for this
freight rate increase
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Bl 5 Suooy Anasi

KBY playersin

Navios Maritime Holdings Inc.

Angelicoussis Group

Star Bulk Carriers Corp.

Dynacom Tankers Mgmt

Costamare Inc.

Cardiff Group (Cardiff Marine/TMS Group/DryShips)
TEN Ltd.

Laskaridis Shipping Co. Ltd. (Laskaridis/Baltmed/Alison)
Thenamaris (Ships Management) Inc.

Eastern Mediterranean Maritime Ltd (EastMed)
Minerva Marine Inc.

Alpha Tankers

Danaos Shipping

Stealth Maritime Corporation S.A.

Marmaras Navigation

Il Wet Cargo [l Dry Cargo [l Containers [l LPGs/ LNGs [l Reefers

6 KPMG

The Future of Shipping

14

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG

el size

54
53
63
28
46
70
55
57
26
59
32
5
30

44

39

32

31

Number of vessels

68 37
51 42
129
37 1 17 118
79 107
36 16 98
11 7 3EL
2 90

18 2 12 EE
[V 75

(Y 73

69
63

61

Others

146

159

Source: clarksons.net, as of 31/1/2022 -

orderbook not included

International Limited, a private English company limited by guarantee. All rights reserved.



B 5 Suony Anaysis

KBY Plavers in ree

Angelicoussis Group

Navios Maritime Holdings Inc.

Dynacom Tankers Mgmt

Star Bulk Carriers Corp.

Cardiff Group (Cardiff Marine/TMS Group/DryShips)
Alpha Tankers

Thenamaris (Ships Management) Inc.
Marmaras Navigation

TEN Ltd.

Minerva Marine Inc.

Costamare Inc.

CAPITAL Ship Management Corp.

Eastern Mediterranean Maritime Ltd (EastMed)
Golden Union

Laskaridis Shipping Co. Ltd. (Laskaridis/Baltmed/Alison)

17 KPMG  Thefuture of Shinping

lIBet capacity

Dwt (tons)

26.697.213
16.085.186
15.072.844
14.279.542
13.354.459
10.423.018
10.272.947
9.469.782
9.274.232
8.677.854
8.298.698
6.744.122
6.067.681
5.931.313

5.740.744
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S DEr marke

Stealth Maritime
Corporation S.A.

Angelicoussis
Group

GaslLog

Dorian LPG

Naftomar
Shipping
& Trading

Costamare Inc.

Danaos Shipping

Lomar Shipping

Contships
Management

Navios
Maritime
Holdings Inc.

LNGs/ LPGs

18

17

Containers

44

Top-5
companies
control 55.8%
of the
Greek-owned
wet cargo fleet

79

Top-5
companies
control 57.3%
of the
Greek-owned
wet cargo fleet

Lomparative analysis
Orkey players

Voyage revenues, US$ million

(FY 2020)

Below figures include listed companies,
whereas most of key players in the
Greek market remain private.

onlien
1 I |
T N

Star Bulk

T i
TEN Ltd. Costamare
=-=-= T
o
Navios Capital
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Wet Cargo
TEN Ltd. 70
Dynacom
Tankers Mgmt 63 .
Minerva
Marine Inc. 59
Top-5
Thenamaris companies
v (Ships o7 control 26.7%
anagement) Inc. of the
Navios Maritime 54 Greek-owned
Holdings Inc. wet cargo fleet
Dry Cargo
Star Bulk Carriers Corp. 129
Navios Maritime
Holdings Inc. 68 '
Laskaridis Shipping Co. Ltd. 55
(Laskaridis/Baltmed/Alison)
Top-5
companies
Angelicoussis Group 51 control 11.7%
of the
Golden Union 46 Greek-owned
wet cargo fleet
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I /! Trencls Chalenges and role of technology

eNaS and developmen

@

Changing Role of
Vessel

The emergence of digital
technologies and tools
will transform the role of
vessels from being a central
mechanism to an enabler
of value creation. These
tools will create smarter,
more connected distributed
networks and will provide
performance monitoring as
well as real-time visibility
of the vessels. This will
massively reduce the chasm
in communication between
the people on the vessel
and those on-shore and
will create more centralized
know-how where data from
one vessel can be used to
drive improvements in other
vessels as well.

20 kemG

The Future of Shipping

(0

Digital Transformation
Shipping is going through
a digital transformation
which is driving numerous
other trends in the industry.
There is a large number of
startups creating relevant
tools. Technologies such as
Internet of Things (loT), big
data, artificial intelligence (Al)
and sensors are being used to
optimize operations, enhance
efficiency, drive down costs
and increase the uptime of
vessels. Implementation of
these innovations will require
changes operating models,
use of data, cyber security as
well as the role of vessels to
create value.

Transparency

With the advent of new
technologies, the Shipping
industry’s landscape is changing
rapidly. Companies are adopting
blockchain to their supply
chain to increase productivity,
efficiency and transparency.
To effectively manage the
increasing supply chain
pressure due to rising volume
of global trade, companies
are shifting to platforms that
can ease their work. With the
inclusion of blockchain into
the operations, the companies
believe that the information
is traceable, demonstrable,
transparent and is recorded
in a way that all parties can
trust the information. This is
creating fresh opportunities for
shipping carriers to improve
operations and efficiency and
helps them to maintain greater
transparency.

Ongoing Consolidation

Increasing consolidation in the
Shipping industry is driven by
over capacity and weak global
economic growth. Companies
are looking for opportunities
to increase market share
and reach through M&A and
alliances.

Sustainability

There is growing awareness
regarding sustainability in
shipping, and it could become
a key parameter for the
companies to compete with
others. This is not limited to
developed economies, as
energy-efficiency measures
are also being established
in developing economies
through assistance provided
by international organizations.

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
International Limited, a private English company limited by guarantee. All rights reserved.



I/ Trends, Challenges and role of technology

RECOdNIZed thallendes

Regulatory
Compliance

The emissions regulatory
framework aims to reduce
sulphur emissions by

monitoring carbon emissions,

fuel consumption and
associated transport work.
Ship operators are required

to use far more expensive

distillate fuel (gas oil) with a

sulphur content of less than

0.1 percent as compared to
1.0 percent earlier.

Although distillates cost

more than the fuel that most
ships presently use, the price

difference is expected to be

greater due to uncertainties

about which oil refiners will

be able to produce distillate

in the quantities that will be
required.

21 KPMG
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Cyber Security

With new technologies
pushing the industry forward
at a rapid pace, new threats

emerge. The omnipresent
interconnectivity exposes
the sector’s infrastructure
to more and more cyber
vulnerabilities — this year
alone cyber-attacks increased
by 400% due to COVID-19
crisis. Cyber risk is not only
tied to new digital solutions,
but it is equally important
to understand the human
and organizational factors
involved in order to get
the full picture. Shipping
companies need to be able to
manage risk in a consistent
and transparent way, for a
safe and secure transition to
the new connected digital
market.

Financing

During the boom of 2004-08
in the shipping industry, many
banks aggressively lent to
shipping companies. There was
considerable PE invested in
the industry, providing capital
for growth and restructuring of
companies. The availability of this
financing led to overcapacity and
declining freight rates. This, in
turn, led to declining profits, with
a number of companies filing for
bankruptcy. The heavy toxic debt
burden following the 2008-09
global financial crisis and a shipping
markets crash in 2010 has resulted
in a substantial decline in finance
from European banks in particular.
Compounded by a lack of shipping
finance provisions from regional
banks, this has caused liquidity in
the shipping industry to tighten,
forcing marine operators to seek
alternative finance in order to
continue operations.

Response to Risk

The performance of the
shipping industry is greatly
dependent on other
factors such as consumer
preferences, trade,
geopolitical factors, economic
factors and global pandemics.
In order to reduce disruption
in their operations and loss
in revenue, companies need
to be able to respond quickly
to these changes when they
occur as well as have robust
operating models which have
accounted for risks that could
occur.

Capacity Optimization
There is an over-supply
of shipping vessels in
comparison to demand
leading to declining freight
rates. The major driver of
overcapacity has been the
anticipation of continuing
expansion in trade and new
vessels being ordered to
meet the expected demand.
New container ships are
ordered with few being
retired.

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG
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I/ Trends, Challenges and role of technology

Paln 10 dgital ransformation

Digital transformation of the industry is the primary trend which will enable industry’s organizations to keep up with trends and turn challenges into accomplish-
ments. The below list of tech solutions will enhance operations and transform the ship-operators to digitally connected, cost effective and value-driven companies.

Process Digitization and Automation —
Digitization of procedures for deskless workers

Predictive Maintenance - Integration of the
vessel PMS (Planned Maintenance System)
and utilization of technologies (3D Printing, loT,
Advanced Analytics, Al, Cloud)

and utilization of technologies such as Robotic
Process Automation (RPA) for implementation
of workflows The journey towards smart shipping

A Ship Replenishment Optimization -
Dynamic capacity reallocation and
optimization of procedures regarding

Maritime 4.0 replenishment via technologies (e.g.,
Advanced Analytics, Al, Cloud)

Digital Workforce Enablement —
Augmentation and digitization of
human-intensive processes (e.g.,
Automatic messaging)

3]

< @ Autonomous vessels

£ & smart ports Digital Ship Services — Vessel machinery and
Cyber Security — Security assurance @ Operations monitoring and improvements via
for operational and regulatory data, and c @ Integrated value chains UAV technologies (Drones, 3D printing) and

1)

=}

A

Blockchain applications in relation to port

automated operations
connectivity

Connected vessels

Route and Fuel Consumption Optimization — Digital Twins — The collection of information
Achieve real time route optimization by utilizing Complexity / Time and data related to physical objects and their

graphical projection in digital format via
technologies such as Virtual and Augmented
Reality (VR/AR)

multiple data sources (e.g., weather reports, wind
sensors onboard input, etc.) and technologies
(e.g., loT, Advanced Analytics, Al, Cloud)

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG

22 m Tne FUJ[U[B OT SHIDD\HQ International Limited, a private English company limited by guarantee. All rights reserved.



0. OCUSEd
Bsearch:
1N
palnway
0 Jregh

SnippINg




B 5 Focused research: The pathiway to green shipping

MUS GHG Reduction strategy

Even though the earth’s climate has changed throughout history, in recent times Sailing towards zero-emission container shipping
and specifically since the industrial revolution, the global temperature has been

increasing at an alarming rate. According to studies, there has been an increase

of about 0.9 degree Celsius in the planet’s average surface temperature since

the late 19th century. This is largely driven by the greenhouse effect occurring

mostly due to man-made greenhouse gas (GHG) emissions. Economic activities

causing the build-up of GHGs in the atmosphere are the combustion of fuels + il +

for producing energy and resulting from transport, taking up around two thirds me=

of the total GHG emmissions', which can be attributed to the sector’s extreme
dependency of fossil fuels.

As a proactive response to the catastrophic phenomena the climate change
brings, many countries have committed to the reduction of their GHG emissions
in the Paris Agreement. This agreement aims at keeping the rise of global
warming to well below 2 degrees Celsius above pre-industrial levels and at
pursuing efforts to limit the rise to 1.5 degrees.

The International Maritime Organization (IMO), a UN body formed to specialize
in the creation of international treaties and other important regulations to ensure

) - o . o IMO adopts Low-sulfur fuel Short-term Mid-term Long-term
safety and sustalnab|l|ty in the marlt_lme enwronme_nt, has embarked on a vision inital TG R decarbonization BiaciEon ool annual GHG
to reduce the GHG emissions from international shipping by 50% and carbon strategy to deadline deadline reduction
intensity by 70% by 2050 (compared to the 2008 emissions) and tackle climate reduce Reduces the limit deadline
changes resulted by maritime transport. GHG emissions for sulfur conteht Requires finalized Mandates an .

) ) N ) o of fuel oil used in short-term average 40 Requires a 50
In April 2018 (Figure X), the Initial IMO Strategy on Reduction of GHG Emissions Sets a series of ships to 0.5 measures to percent percent
from Ships® was adopted to enhance IMQ'’s contribution to global efforts in GHG emissions  percent from 3.5 reduce CO2 reduction in CO2 reduction in total
reducing GHG emissions from international shioping. reduction percent effective emissions by emissions per annual GHG
9 ppINg milestones Jan 1, 2020. 2030. transport work emissions by
through 2050. by 2030 2050 and
1 https://www.iea.org/reports/co*-emissions-from-fuel-combustion-overview compared with EnEolitEe/EE
- T 2008 levels. efforts to phase
2 https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data out GHG
3 http://www.imo.org/en/OurWork/Environment/PollutionPrevention/AirPollution/Pages/ emissions
Greenhouse-Gas-Studies-2014.aspx completely.
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B 5 Focused research: The pathiway to green shipping

25

IMO'’s First
Regulatory
Measure

—Design of energy
efficient ships
(EEDI)

— Planning and
operating ships in
an energy-efficient
way (SEEMP)

—Monitoring energy
efficiency and
collection of
data for further
improvements
(EEOI MRV)

KPMG

L duolsa|i

W

Developing of
Alternative Fuels
in International
Shipping

— Liquefied Natural
Gas (LNG)

—Hydrogen (H2)

— Sails

— Batteries

The Future of Shipping

rAJGEETT

Efficient
Technologies by
Shipping Lines
and Ports for
Ship Operations

—Big Data for energy-
efficient decision-
making

— Implementation of
autonomous ship
technologies

—Design of
“smart” ports that
improve shipping
performance

€ auolsoIAl

Transparency
and Data
Accuracy to
Create Trust in
the Industry

—Digitalization of the
sector following
the steps of the
logistics ecosystem

—Use of data for
decision making
by the client,
thus committing
to a trustworthy
relationship

p auolsaIN

[Ne Seven recognized miestones
B

The Power

of ESG
(Environmental,
Social and
Governance)

— "Freshfield Report”
— Making ESG
important for the
evaluation of a
company'’s finances

—ESG-based
ranking system for
companies

G 9UOISA|IIA

Carbon Pricing

— Possibly IMO's best
immediate solution
as a short-term plan

—IMO's introduction
of emissions
trading system
(ETS), carbon tax or
a hybrid of the two

9 auo}soIAl

Including
Sustainability
Into the
Business Model
of Shipping
Companies

—Major shipping
companies
move toward
carbon neutrality,
retrofitting,
research and
development,
ELEINEIVERES
and zero emission
vessels

L BUOISB|IIA

© 2022 KPMG Advisors Single Member S.A., a Greek Société Anonyme and a member firm of the KPMG global organization of independent member firms affiliated with KPMG

International Limited, a private English company limited by guarantee. All rights reserved.



I 5 Focused research The pathway to green shipping

MIBSTONE T oS first requiatory measure

The biggest source of GHGs in maritime transportation is the burning
of fuels to generate energy. If one uses less energy, it will not only
save the cost of energy but also contribute to less pollutants in the

) Plan and Monitor
environment. Design operate Monitor energy
IMO developed the concept of EEDI and SEEMP at MEPC 62 to Design energy Plan and operate efficiency and collect
improve the energy efficiency of the new and existing ships at the efficient ships ships in an energy- data for further

efficient way improvements

design and operation level:

—EEDI is a package of technical requirements applicable to the largest
and most energy-intensive segments of the global merchant fleet. EEDI SEEMP EEOI MRV
It is applied to all new ships and sets a minimum energy efficiency
level for the work undertaken (e.g. CO2 emissions per ton-mile) for

different ship types and sizes Design efficiency, all ship sizes

—SEEMP is an operational measure that establishes a mechanism to

improve the energy efficiency of a ship in a cost-effective manner 2 40%
and provides an approach for shipping companies to manage ships @ 30% Less efficient
and monitor ship and fleet efficiency performance over time :ﬁ ’
—EEOI (Energy Efficiency Operational Indicator) is a monitoring tool é’ 20%
that enables operators to measure the ship and fleet efficiency g 10%
in operation and gauge the effect of any changes in operation. E
Some examples include improved voyage planning, more frequent < 0%
propeller cleaning, and introduction of technical measures such as g 0%
waste heat recovery systems and a new propeller. 3
& -20% .
g More efficient
z -30%
[] Te] [=] e} [=] 9] (=] Ly (=] [Te] o [Te]
w w ~ ~ [0 [0 (2] (2] o o = oy
o O o o 6 o 6 o o o @ o
— — — — — — — — &~ o~ o~ o~
Source: https://seas-at-risk.org/18-shipping/574-new-ships-10-less-fuel-efficient-than-those- @ Containership ® Tanker @® Bulk carrier
built-in-1990-study.html
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MIBSTONE ¢ Develoning of alternative fuels In nternational shinoing

LNG is a colorless mixture of gases, mostly methane cooled to condense into liquid and is sourced from natural gas. LNG has been
ranked high as a fossil-fuel-based alternative by the shipping industry and the choice for newbuilding since 2000. LNG is cheaper
compared to marine gas oil (MGO) and HFO. Even though the demand for LNG-powered vessels in major ports around the globe
illustrates the keen interest to use LNG as a marine fuel by vessel owners and operators, it is only a good alternative for vessels in the
short-run, and not in the long-run. This can be justified by the Fourth IMO GHG Study published in 2020.

The cleanest marine fuel with zero carbon emission is green hydrogen, which is hydrogen produced by using renewable energy.
Processes include electrolysis of renewable matter and the reforming of natural gas. Therefore, only green hydrogen is currently
being considered, and not any other form of hydrogen fuel. With proper advanced technologies, there are no principal limitations to
production capacity that could restrict the amount of available H2 to the shipping industry.

Sails were the primary means of ship propulsion until the advent of fossil fuel engines 100 years ago. Technologies for wind-assisted
ship propulsion (WASP) include the wing sail concept, the kite sail and the flettner rotor. There are no direct fuel costs involved in
operating WASP since it uses the wind energy on water for propulsion but mostly requires a small amount of secondary source of
energy to operate the kites or sails initially with minimal cost. Though the availability of wind is limitless, the quality of the energy
required is not constant. Hence, only selected global routes with high wind conditions are suitable for use and one needs to depend on
the weather routing software for maximum benefits.

Recent technologies in batteries such as lithium-ion have made it possible for batteries to provide abilities to store electricity critical for
the use of ship propulsion. The lower power density and greater weight limit the usage for many applications. Hence, for larger vessels,
engine manufacturers are focused on the hybrid electric solutions instead of using batteries as a standalone solution. Solar energy
used in conjunction with batteries is the proven solution in shipping to meet the partial electricity requirements, but the photovoltaic
technology is not energy-dense enough to power a whole ship’s requirement for propulsion, with the unreliability of solar energy round
the clock making it ill-suited for deep sea transportation or operating in certain weather conditions.
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M | ‘ BSJ[OHB 8 Smart ship at a glance

Big data analytics

cICient technolodies Dy shipping Ines
and ports 1or Ship operations

Digitalization regarding the processes in ship operation and system
integration for the efficiency and safety of vessels is a promising new
trend.

Weather forecasts
and depth
database

10,

I-Ene:-rgy. Data
optimization processing
tools

Data is necessary to achieve energy-efficient decision-making and
reduction in GHG emissions. Implementing smart ship technology
to upgrade the core systems of the current ships will increase the
data volumes (weather, navigation and sensors) and processing

requirements. On route

Autonomous shipping is a highly practical technology that helps in the
navigation of vessels and improves their productivity and efficiency on Integration to bridge
the sea. It uses an on-board computer that takes decisions about the system and onboard

route, speed, fuel consumption, maintenance and even mooring at the Sensor insight Onsh
nshore

harbor. Smart shipping not only covers on-board technologies but also information insight
includes the design of ports that use technologies such as artificial loT

intelligence (Al), big data, internet of things (IoT) and blockchain to (((.)))

improve shipping performance. Web

There are a lot of research and trials that have taken place for both platform
newly built unmanned vessels and retrofit options.

-——

IMO's Maritime Safety Committee has considered including the issue
of maritime autonomy in the regulatory framework for safe, secure and

environmentally sound trials and operations. E‘.,%
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29

MIBSTONE 4 Transparency and Data Accuracy to create trust in the naustry

Transparency and data accuracy can help the shipping industry to proactively and efficiently manage disruption in its supply chain. Finding a balance to effective

and financial-wise results is important to every business. Additionally, access to the right data makes results measurable and equips customers with the right
decision, which in the end benefits businesses.

Building a trustworthy relationship not only strengthens one side of the business but also builds trust for the entire ecosystem of the business.

KPMG  The Future of Shipoing
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MIESIONE 5 The power of ESG (Environmental Sacial and Governance)

ESG investing, popularly known as the ‘sustainable investing’, is the three relevant factors that are used when screening the ethical and sustainability effect of an
investment in a company or business.* The factors of this term tackle a broader range of issues that are not included in financial analysis, however, might have a
financial relevance.

ESG are the three standards used by investors to measure the behavior of businesses and determine their financial performance in the future. Environmental
concerns such as labor practices, product safety, resource management, climate change, data security, etc. are covered by ESG along with anything that can
potentially affect the impact a business has on the environment. ESG do not necessarily apply to some specific companies, hence, these are applicable in all
businesses and companies.

The ESG rating is the best tool to help investors make smart decisions to attain a market-beating profit since companies that perform high in ESG are more likely
to create a longer duration of value, recognize talent and have a better financial performance. Thus, it can be said that ESG-based ranking system helps sieve well-
founded sustainable performers from the rest.®

Funding by banks and investors are key for the shipping industry. Therefore, it is important for companies to integrate ESG into their business model because
investors use this as a yardstick in selecting which business to invest in.

The focal point in assessing ESG in the shipping industry will be on fleet emission and energy efficiency because banks lending to maritime companies are
already using KYC (know your client) check in tracking the processes of their clients. In instances where there are weak or no ESG regulations, the least regulation
regarding that aspect, for example, sanctions and anti-money laundering are specifically explained. Failure to do so might result in serious ramifications for the
sponsoring bank.

Along with how relevant ESG is to the stakeholders, the question of how its integration in companies can pay off is essential.

4 https://marketbusinessnews.com/financial-glossary/esg-definition-meaning/

5 https://www.alva-group.com/blog/what-are-esg-ratings/
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MIESIONE 6 caron pricing

ETS (emissions trading system) and carbon tax both are types of carbon pricing. While they both put a price on carbon, generate revenue and are cost effective,
a hybrid system would be complicated. Looking at how both operate and their implementation and differences, carbon tax comes across as a suitable option for
the shipping industry. Since carbon tax uses well-established channels of tax system and does not require new infrastructure such as the cap and trade do for its

trading allowance, its global implementation by IMO will be easier.
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Migstone /
ncuding sustanabilty into the bUSINess model of shipoing companies

Shipping lines around the globe are strategizing toward emitting less CO2 or permanently cutting emission. Currently, some are retrofitting their vessels with
alternative technologies, testing zero-emission vessels or researching on better alternatives to contribute toward the green shipping deal. Even though there are
various technologies that most organizations believe will help with decarbonization, some still believe that there needs to be more research in order to get a good
view on how to attain carbon zero emission.

Looking at the various shipping line goals, such as those of Maersk Line, Hapag-Lloyd, CMA CGM partnered with Energy Observer and MSC to name a few,
carbon neutrality, retrofitting, research and development, alternative fuels and zero emission vessels are common among them.
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Wet cargo Wet cargo vessels are usually oil-based but may also include
chemical product tankers

Dry cargo Dry cargo vessels include bulk, general and breakbulk and Ro-Ro
carriers

LPG/LNGs Vessels designed to carry Liquefied Petroleum Gas (LPG) or
Liquefied Natural Gas (LNG) under pressure

Containers Container ships are designed to carry containers predominantly
on liner routes

Reefers Refrigerated cargo ship typically used to transport perishable
cargo, which require temperature-controlled handling (i.e. fruits,
dairy products, meat etc.)

Dirty Tanker An oil tanker used to transport crude oil or other black oils such
as residual fuel oil

Clean Tanker A tanker that is dedicated to moving finished petroleum products
so as to maintain their quality (i.e. gasoline, diesel etc.)
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