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KEY TAKEAWAYS FROM THE NEWSLETTER

The global shipping industry witnessed a lot of ups and downs last year. The industry has been facing
various challenges such as the bankruptcy of Hanjin Shi ppi ng ( Sout h Koreabds
and t he wo r-lardeétk finaneial measdurls, overcapacity and consolidations.

The shipping industry accounts for 3% of greenhouse gas emissions.Mor e t han 90% of
goods travel by sea, and hence, it has a major environmental impact. Marine pollution-related
environment legislation being brought about by the International Maritime Organization (IMO) will
dynamically change the shipping industry. The industry will withess two key marine pollution-related
regulations i new standards for sulphur content (effective by 2020) and Ballast Water Treatment (effective
from September 2017).

The introduction of ballast water convention will prompt most vessels to install an onboard system to treat
ballast water and eliminate unwanted organisms. This effectively means that ship owners and operators
will have to inject massive investments to comply with new environmental regulations. It also opens a new
market and makes room for innovations for the supplying industry. The regulation concerning the sulphur
emission will also have an enormous influence on investments and management of vessels. The IMO
states the emission has to be reduced from current levels of 3.5% to 0.5% in 2020. Since vessels will
have to change fuel (from heavy fuel oil to medium or light ones), engines must be adapted or changed for
other fuels, or scrubbers (maritime catalytic converters) need to be installed. It is not only the maritime
industry that will cope with enormous investments, even other connected industries will also follow suit.
For instance, refineries producing heavy fuel oil have to change their production and processes for less
heavy fuels; LNG is an upcoming fuel but it requires major investments in LNG-supply-infrastructure.

The financial crisis over the past few years has hugely impacted the shipping industry. Faced with harsh
winds, many shipping companies are now setting their sails towards the changing trends in the global
shipping industry in 2017. The global GDP growth is currently driven by service sectors and
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lower level of shipping demand than we have been accustomed to in the past.
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GLOBAL MARITIME & OFFSHORE INDUSTRY

Overview

The shipping industry is closely tied to global macroeconomic variables, especially world GDP and
international trade. This is due to the nature of transporting raw materials. Rising international trade,
driven by increasing globalisation and interdependence of economies, have effectively meant that
international shipping has benefited from the growth in global output.

The industry has its work cut out in 2017 as the International Monetary Fund (IMF) has forecasted the
lowest level of global GDP growth since 2009. 2017 will see another year of die-hard competition, which
now includes tankers. In 2016, the container shipping industry bit the bullet in terms of demolition and
consolidation to help the market to recover. The dry bulk sector needs to replicate that approach.

Freight rate developments
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Dry-Bulk sector

The dry bulk market is replete with overcapacity but we have reasons to be optimistic over the long-term.
The dry bulk capacity growth is decelerating significantly. According to a study, the fleet capacity (in
deadweight tonnes) is expected to grow by only 1.8% in 2017. Orders for newbuildings have virtually dried
up and scrapping activity is at decent levels. Demand growth is expected to be 2.1% but it could be
stronger depending on the strength of Chinese imports.

Trumpbés plans to spend $1tn on infrastrCbiornéspOaped8es
Road initiative, which already includes investment in projects worth nearly $1tn (in 60 countries) with more
to come, is likely to drive demand for construction materials.
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Tanker Shipping

After increasing 7.2% in 2009, 3.9% in 2010, 5.8% in 2011, and 4.0% in 2012, the worst of the supply
increases has already passed as 2015 fleet growth was only 1.3%. Going forward, a modest amount of
the order book is expected to be completely cancelled (3-5%), with another 15-25% delayed, for total
slippage of 14-20%. In terms of scrapping, a total scrapping of approximately 7-8 million DWT is
forecasted in 2017-2019. Based on these assumptions, analysts expect the tanker fleet to grow 5.9% in
2017, 3.3% in 2018, and decline 0.5% in 2019.

Container Shipping

Given the recent fleet growth, backed by general optimism and a move to larger vessels, the industry is
facing considerable overcapacity with virtually no profitability. The order book has shrunk, while scrapping
has picked up. Deliveries will still add 4% to the fleet in 2017 and less in 2018 and beyond; so the balance
is fragile. To top it all, there is significant carrier rationalisation going on. The top five carriers will control
over 50% of global capacity by 2018-end, which should pave the way for more capacity discipline in the
industry over a period of time, but it cannot be sustained for long.

With largely muted growth outlook for global trade, supply would be a key determinant of a
potential recovery T Dry bulk is relatively better positioned
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Offshore Supply Vessel

The demand in the global oil & gas Offshore Supply Vessel (OSV) market has declined at an average of
10% annually since 2014 and will continue to fall approximately at this same rate through 2017. Despite a
significant decline in operator demand for offshore supply vessels, such as Platform Supply Vessels
(PSV) and Anchor Handling Tug Supply Vessels (AHTS), the global OSV fleet continues to grow. This
growth comes as a result of excessive new OSV orders placed during several years of growth before the
oil & gas industry went into decline. As a result, we expect overall utilisation of these vessels to stay below
60% through 2020, which is extremely low. Although OSV demand is expected to increase from 2018, this
will not result in improved market terms, which along with day rates will not recover until after 2020. The
OSV market has more than 400 managers, and is ripe for consolidation, although consolidation alone will
not solve the capacity problem.
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There has been a substantial cut on capital expenditure budgets since the onset of the oil price collapse.
Capital expenditure budgets for 2016 were lower by 37% on an aggregate across oil majors (Shell, BP,
ExxonMobil, Chevron, Conoco, Total, Statoil and Eni) as compared to the 2014 figure, and further cuts
have been announced for 2017 and 2018. Global oil & gas capital expenditure is expected to drop 20-25%
in 2016, after declining by about 17% in 2015. National oil companies (NOCs) are not exempt from this
trend either.

Meanwhile, there are some bright spots, such as renewables and decommissioning. China announced its
plan in January 2017 to invest c. $361bn in renewable energy projects by 2020, in areas such as wind,
hydro, solar and nuclear energy in order to reduce its dependence on coal. This investment, part of the
count r y 6 syeat [Ban for rdnéwalde energy, is expected to generate adequate energy to meet half
of the countryds electricity consumption by 2020.

also create more oppor t uni t i es, especially in the subsea sector

proposals for four rigs and the extensive pipeline network should take around 10 years to complete.

Cruise Line

The global cruise industry is expected to have an annual passenger compound annual growth rate of
6.6% over 1990-2019. Growth strategies to date have been driven by larger capacity new builds and ship
diversification, more local ports, more destinations and new on-board/on-shore activities that match
demands of consumers. The industry is also expanding rapidly internationally. The supply side is
expected to witness an addition of 97 ships with new capacity of 230,788 during 2017-2026 and an
investment of 06.3bn. The growth in the Cruise Line segment is expected to be led by the growing
popularity of cruise travel among youth, preference for travel agents to arrange the cruise tours,
increasing number of private islands on cruise itineraries and rising demand for ocean and expedition
cruises.

Ports / Terminals
Transhipment port throughput growth appears to have peaked in 2008 at 28% of total port throughput.
Since then, transshipment throughput growth has largely underperformed or, at best, grown in line with

O&D portsd growth as port infrastructure in emergi

positive driver. Shipping lines are also rationalizing their transshipment calls with a view to lower their
terminal and handling charges. With freight rates remaining unprofitable, shipping lines have turned away
many of the unprofitable cargoes, which involved a transshipment leg. With consolidation and the
formation of new alliances, shipping lines could change their choice of hub ports, and this could also affect
the growth of key transshipment hubs. For instance, with the formation of the Ocean Alliance and the
pending acquisition of UASC by Hapag Lloyd (which calls on Singapore port), Westports has lost five
weekly services in the Asia-Europe route to the competing Singapore port. Also, easing network
operations, concentrating services in a single hub also brings cost advantages to shipping lines in the
form of volume discounts and stronger bargaining power when negotiating rates with port operators.

In terms of port throughput, South East Asia (SEA) is the third-largest region in the world after Far East
(China, Hong Kong and other North East Asia) and Europe (South and North) in 2016. SEA accounts for

approximately 14% of global container port throughput. During 2006-1 6 , SEA portsdé cont ai

grew at a CAGR of 5% in line with global port throughput growth, making it one of the fastest-growing
regions in the world, led by increased transhipment volumes.
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Port throughput growth by region (% CAGR 2006-16)
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OUTLOOK

The global shipping industry will continue to face headwinds even in the current quarter. The global
economy is gripped by uncertainty, with a new administration taking over in the US. Europe is still
experiencing weak growth, and the economic activity in China not showing signs of picking up sharply. To
top it all, the international trade faces a rise in protectionist rhetoric, with events such as Brexit restricting
the free movement of goods, services, and capital.

In the tanker business companies are wary of a probable fall in oil demand in the wake of rising oil prices.
Brent prices have more than doubled since the low of January 2016, with a proposed cut in supplies by
the Organization of Petroleum Exporting Countries (OPEC) and non-OPEC countries likely to keep prices
elevated in the near term. As prices rise, demand for offshore tankers will decline, as will the drive to
increase strategic reserves.

Nevertheless, it would be wrong to suggest that the shipping industry is staring at a difficult road ahead.
Metal prices are firming up: Copper is up more than 23% since the end of 2015. The fiscal stimulus
focusing on infrastructure and investment in China and Japan is likely to aid demand for metals. Most
importantly, the shipping industry can draw comfort from an expected rise in international trade growth in
the near term. For example, the IMF expects growth in global exports volumes to rise to 3.5% in 2017
from an estimated 2.2% last year.

Other factors such as the flow of US oil into the global market, which would prevent demand from faltering
even if crude oil prices increase, are likely to contribute in pushing up demand for shipping products. With
Iran entering the fray after years of sanctions, supply is likely to increase. Finally, with key emerging
markets and Japan searching for fuels cleaner than coal, natural gas has withessed an upsurge in
demand.

HOW CLEAN SHIPPING IS CHANGING THE GLOBAL
MARITIME & OFFSHORE INDUSTRY?

The shipping industry is responsible for 3% of greenhouse gas emissions. It has traditionally used cheap,

polluting fuel, but new standards in the industry are forcing it to clean up its act. Shipping is by far the

worl dés most efficient form of transport but, because
sea, it still has a major environmental impact. There still remains a need to mitigate the adverse effects

that vessels and carriers have on the environment.

Theshi ppi ng i ndusttoygldbal podutom isrconsiderablecas ship engines are powered by

heavy fuel oil, the most polluting form of the fuel. One ship emits the equivalent of 50 millionc ar s 6 wor t h o
sulphur dioxide (SO2) emissions and just 15 ships emit the equivalent SO2 emissions of every car in the
world. As a result, the shipping industry is increasingly aware of the need to act. There have been a lot of
changes in the industry over the past eight to 10 years, particularly in relation to regulations. Therefore, in
order to ensure cleaner coastal air and reduce ecological damage from shipping, shipowners can
implement adequate measures in the fields of ship scrapping, controlling emissions and improving port
management.

In this context, two key environmental regulations adopted in 2016 could impact the cost structure of
shipping lines and potentially lead to higher scrapping over the near term. The first one being the Ballast
Water convention (to come into effect from September 2017), which requires capex in expensive
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treatment systems, the cost of which has to be borne entirely by vessel owners. The second is related to a
lower cap on sulphur emissions (to come into effect from 2020). It extends the existing restrictions from
select emission control areas to the rest of the world. However, there is uncertainty in the actual
implementation and enforcement of such international regulations.

Maritime environment legislation timeline

North Europe North America
ECA1% SO, ECA 1% SO,
T [
0.1% SO, Global cap 3.5% All ECA Global 0.5% SO, e
in EU ports SO, 0.1% SO, limet reviewed = 2
T T T -t £ Y
@ e ot A A et et et et et et @ o 9
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2025
1 1
NO, Tier Il NO, Tier Il in NECA
(Global) (North America)
US Ballast Water Global Ballast Water
Management Treaty Management Treaty
SO, ligislation: Ballast Water Treaty:
« Sulphur free fuels Tier Il «» UV ballast water tretment system
-LNG « Engine internal methods * EC ballast water treatment system
— Methanol, LPG, bio-fuels Tier Il * Minimised amount of ballast water through ship
— Distilates + Secondary methods (SCR) Design
« Scrubbers in combination with HFO * LNG/NG with lean burning process (dual-fuel engines)

Source: Wartsila

Ballast Water Convention

Since the introduction of steel-hulled vessels around 120 years ago, water has been used as ballast to
stabilise vessels at sea. Ballast water is pumped in to maintain safe operating conditions throughout a
voyage. This practice reduces stress on the hull, provides transverse stability, and improves propulsion &
manoeuvrability. It compensates for weight changes in various cargo load levels. Ballast water is
important for safe and efficient operation of vessels. However, it also leads to a variety of marine
organisms being transported from one environment to another. More than 50,000 merchant ships are
trading internationally; approximately 3-5 billion tons of ballast water per year is being transferred globally
by ships. The shipping industry considers invasive aquat i ¢ species in shipobs
biggest problems. These aquatic species pose a huge threat to the marine ecosystem resulting in an
increase in bio-invasion at an alarming rate. Some of the examples where new animals and plants are
introduced through ballast water intake and disposal include:

1 The introduction of the European zebra mussel into the North American lakes, caused damage worth
billions of dollars due to fouling

1 A comb jelly into the Black Sea, caused the near extinction of anchovy and sprat fisheries

1 The bloom forming algae Gymnodimium, which caused paralytic shellfish poisoning, was introduced
into Australian waters from Japan

The IMO has been at the front of international efforts by taking the lead in addressing the transfer of
Invasive Aquatic Species (IAS) through shipping. In 2004, the IMO Member States had adopted the
International Convention for the Control and Management of Ships' Ballast Water and Sediments (BWM
Convention). The convention, which will enter into force on 8 September 2017, will require all ships in
international trade to manage their ballast water and sediments to certain standards, according to a ship-
specific ballast water management plan. All ships will also have to carry a ballast water record book and
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an international Ballast Water Management Certificate. Most ships will need to install an onboard system
to treat ballast water and eliminate unwanted organisms.

n

Transfer of invasive species by ship
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Shipping companies have been voicing their concern over expensive new treatment equipment they are
required to install. Even if this equipment has been type-approved in accordance with IMO guidelines it
may not be regarded as fully compliant by some governments.

Besides, shipowners will face many other challenges before they install their ballast water management
system (BWMS), complying with IMO regulations.

Market Overview

Ballast Water Treatment Market

($bn)

2016 2022

Source: MarketsandMarkets

According to Clarksons Research:

1 BWM Convention will require 30,000 ships to eventually be fitted with ballast water treatment systems
(BWTS)
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1 3,500 ships have installed BWTS to-date, with 34% of this made up from bulkers and 19% from
tankers

1 Bulk carriers and tankers account for nearly half of the estimated BWMS retrofit demand, with over
80% of the current tanker fleet and about 65% of the bulker fleet needing the upgrade

1 Currently, Ultraviolet irradiation (UV)-based BWTS has seen a huge uptake, accounting for 37% of
systems installed or on order today, while electrochlorination-based treatment systems are the second
most popular

Technology Overview and System Disadvantages
The main types of ballast water treatment technologies available in the market are:

9 Filtration: Physical separation or filtrations systems are used to separate marine organisms and
suspended solid materials from the ballast water using sedimentation or surface filtration systems

1 Electro chlorination (EC): Oxidizing biocides are general disinfectants such as chlorine used to
inactivate organisms in the ballast water

I Ultra violet (UV): Ultraviolet ballast water treatment method consists of UV lamps which surround
a chamber through which the ballast water is allowed to pass

1 Ozone: Ozone gas is bubbled into the ballast water using an ozone generator. The ozone gas
decomposes and reacts with other chemicals to kill organisms in the water

However, there are certain disadvantages of the system:

9 Filters get blocked and ballast flow rates fall, causing delay and affecting power requirements

1 The size and shape of planktonic organisms varies widely and many smaller ones pass through
filters, typically of 40 micr ons, into shipsé ballast tanks

I EC systems use sodium hypochlorite but regulations restrict the dosage level to less than 12 ppm
to avoid damage to coatings

1 UV treatment relies on effective transmission through water and this is sharply reduced by
sediment (in waters of high turbidity with many particles in suspension, UV efficacy can be
reduced by more than a third)

1 Ozone can only be used in low concentrations and has been shown to be effective at killing
microscopic organisms but not larger ones

Challenges to the Ballast Water Management System (BWMS) Implementation

There is strong support for the Ballast Water Management Convention, given the damage caused to the
environment but the cost of compliance to shipowners will be very high. A ballast water treatment system
can cost anywhere between $500,000 and $5mn. There will be ancillary costs, including developing a
ballast water management plan, dry docking and installation.

Over 50,000 ships are to be retrofitted with ballast water treatments systems in the next five years. The
estimated market from these treatment systems alone is around $50bn.

Broadly, the challenges related to BWMS implementation can be classified under two categories i
O0Enforcement & Complianced and 6éOperational & Install at
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+Lack of common compliance
procedures

« Difference in worldwide
Enforcement interpretation of the By
& Compliance standard

+ Strict enforcement would require
testing each ship each time it
discharges ballast water

+Yarious installation issues such
as power consumption, available
space, optimal Ballast Water
piping arrangement stc.
Operational &

Installation « Operational challenges include
estimating the operating cost,
effect on vessel operations and
turnaround time, maintenance
intervals and downtime

Once BWM convention comes into effect from 8 September 2017, it will require all ocean-going vessels to
install a new ballast water treatment system in order to renew the International Oil Pollution Prevention
(IOPP) certificate, which is valid for 5 years. This means that each company would have to spend an
additional $0.4-1.5mn for each vessel from 2017-2021, depending on the size, in addition to the cost of
the next dry dock.

The cost of ballast water treatment system could be 3-6% of the current value of the fleet depending on
the vessel size and age.

$ million Ballast Water System Cost % of fleet value
70 7.0%
60 ¢ 62% 500
50 5.0%
0,
40 . 370 4.0%
30 2% 3.0%
4%
20 2.0%
10 1.0%
0 : 0.0%
SALT GOGL SB SBLK DSX GNK NMM

W 2017 2018 2019 W 2020 w2021 M % of fleet value (RHS)

Source: Morgan Stanley Research estimates

Consequences of implementation of BWMS

New legislation / measures concerning ballast water management will have a positive effect on innovation,
but shipowners are obliged to invest.
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Owners/managers of vessels are obliged to
investin BWMS to comply with the
convention

Shipyards / equipmentinstallers will see an
increase of orders to install BWMS

BWMS

Innovation will thrive: development of new

BWMS's (based on UV, chloride, chemicals, New services will arise, like companies
after-treatments, etc) or of new vessel collecting ballast water on sea, ship to ship
designs (e.g. absence of need of ballast ballast water collection, etc
water)

Sulphur Emission Control

A continued increase in international marine transport without any significant gains in energy efficiency
may result in shipping being responsible for 6% of
The second IMO regulation that is expected to impact the shipping industry is the new emission control
standards that are expected to come into effect in January 2020.

Shipping share of global emissions Forecast shipping share of global
emissions (2050E)

NOx (oxides of nitrogen)

SOx (oxides of sulphur)
High estimate
SO2 (sulfur dioxide)

N2O (nitruous oxide)

Cco2
GHG Low estimate
CH4 (methane)
0% 5%  10%  15% 0% 5%  10%  15%
Source: IEA, IPCCC, Kepler Cheuvreux Source: IMA (BAU scenarios), Kepler Cheuvreux
The |1 MO6s Marine Environment Protection Cropemeénta ee

global sulphur limit of 0.50% m/m (mass/mass) by 2020 i a significant cut from the 3.5% m/m global limit
currently in place. It demonstrates a clear commitment by the IMO to ensure shipping meets its
environmental obligations. While the implementation is still four years away, it could impact the residual
life calculations of shipowners and influence scrapping decisions, at least for the older vessels.
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The sulphur emission cap will have significant effects on shipping costs. Calculations of the OECD show
that the shipping costs could increase between 20% and 85%, depending on the assumptions regarding
speed, fuel price and ship size. The relatively large margin is largely due to the uncertainty surrounding
the availability of low-sulphur ship fuel. The 2020 requirements could add annual total costs in the range
of $5-30bn for the container shipping industry.

Options to comply with the Sulphur regulations
There are three main compliance options for shipowners with the sulphur emission regulations.

Solution Timeline Issues and challenges
1 More expensive compared to bunkers
I Technical issues such as maintaining viscosity and temperature
Marine Diesel TR 9 Fuel switch operations and procedures (incidents of vessel power
(low sulphur fuel) blackouts, engine failures)
1 Availability of sufficient supplies as it competes with use of
distillates for land based transportation and heating requirements
1 High investment and expensive retrofits
1 Lack of technical maturity and experience
Scrubbers Medi 1 No legal standards for open loop scrubbers
edium : X : .
(exhayst gas term 1 The investment costs range from U 28mn per ship, depending on
cleaning system) the ship type, scrubber type and new build/retrofit
9 Operation of scrubbers increases fuel consumption, estimated to
be around 1-3%
I Lack of adequate safety standards and regulations
9 Lack of LNG supply chain and infrastructure
1 Lack of experience in LNG fuelled container shipping operations
9 Significant investments in new builds and even for retrofits
I LNG tanks aboard the ships may take up more space at the cost
of container storage space
Liquefied Natural Very long 1 Some sources show that investment corsts for new build vessels
Gas enabled ships  term areest i mat e démh 0 be 04 _
I Carr and Corbett (2015) estimates that the LNG conversion of a
19 000 tonnes Great Lakes bulk carrier would cost $24mn
I Conversion costs of Panamax and Post-Panamax container
vessels would be larger considering that they have larger engines
I Considering these costs, LNG retrofitting does not seem to be

cost-competitive compared to open-loop scrubbing or fuel
switching due to high initial capital costs

While the fuel costs can be largely passed on to customers, newer fuel efficient vessels will have an edge
over older vessels which may be relegated to scrapping. Also the vessel speeds may remain low or
decline further due to potential higher costs of Marine Diesel Oil (MDO).

The above mentioned regulations increase the financial burden of compliance in the form of additional
operating costs and capex. However, the inspection and enforcement are not adequate, which creates
divergence in the cost base of those complying fairly and those evading compliance. For instance, around
10,000 vessels transit the sea between Denmark and Norway, an emission controlled area requiring
emissions of less than 0.1% of sulphur. However, only two vessels were inspected for fuel cleanliness last

year.
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Other compliance options
Some other compliance options to reduce sulphur emissions are discussed below:

1 Using electric / hybrid propulsion
1 Methanol
T It has almost the same molecular structure and properties as natural gas
T Methanol can also be used for ships through modification of existing engines and fuel systems

I There are high investment costs involved

1 Nuclear marine propulsion is the propulsion of a ship or submarine with heat provided by a nuclear
power plant
T Nuclear energy so far has mostly been used for naval warships, submarines and ice-breakers

T Nuclear-fueled ships operate for years without refueling, and the vessels have powerful engines,
well-suited to the task of icebreaking

T Nuclear-powered, civil merchant ships have not developed beyond a few experimental ships

1 Other compliance options include renewable energy sources such as wind energy and solar energy

Cost of switching to a global sulphur limit of 0.50% m/m

Taking the Ensys estimate of global switching cost out of High Sulphur Fuel Oil (HSFO) into 195 million mt
of marine distillates or other 0.5% fuel is only $5.9bn (excluding the cost of scrubber installations for those
ships sticking to 3.5% and not switching)

This is based on an extremely conservative estimate of a $30/mt premium for 0.5% blend over standard
3.5% fuel oil, and assuming all ships can access this type of blend, rather than resorting to Marine Gas Oil
(MGO).

But a look at the reality reveals that the premium of MGO over 380 CST 3.5% bunker fuel in Rotterdam
has averaged $270/mt over the last five years. As an uppercase assumption, a 195 million mt switch
purely to MGO to meet the sulphur cap would therefore cost the shipping industry an additional $52.6bn
annually.

Source: Morgan Stanley Research
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