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Maritime Forecast 2019

The report looks at how the energy transition will affect

shipping leading up to 2050.
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Key topics today:
Pathways to decarbonisation

Fuel flexibility and bridging philosophies
Future proofing
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The foundation for the outlook is the IMO GHG strategy
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Closing the Decarbonization GAP?

2020 2030 2040 2050 within 2100
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LOGISTICS AND FUELS AND
DIGITALIZATION HYDROBYNAMICS MACHINERY ENERGY SOURCES
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Two-fold approach to successfully reducing shipping’s carbon footprint

Investing in energy efficiency measures for on-board operations
MRS T T N S S

Fostering the uptake of carbon neutral fuels
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Maritime Forecast analyses three pathways to decarbonization
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The fuel mix is expected to change - but are we moving in this direction?

= Are we really moving in this direction? And at
what speed?

— Less than 1% of existing fleet is using
alternative fuels

— Approximately 6% of current newbuildings
are ordered with alternative fuel propulsion

= Major shift expected in fuel mix for shipping

— Diversification is the main characteristic

— The Current policy pathway is not fulfilling
the IMO ambitions.

— Alternative policy designs fulfilling the IMO
ambitions

Alternative fuel uptake (percentage of ships)
Ships in operation Ships on order

Hydrogen 0.04%

Methanol 0.08%

99.70% Methanol 0.01% 93.95% = LPG 0.13%
— LNG 0.14% LNG 2.73%

Battery  0.15% Battery  3.07%

L Sum 0.30% Sum 6.05%

DNV GL AFI portal: https://www.dnvgl.com/services/alternative-fuels-insight-128171

Energy use and projected fuel mix 2018-2050 for the simulated IMO ambitions pathway with main
focus on design requirements

Units: EJ/yr
14 LSFO or MGO
12 Il PG
8 8 8 . [ LNG
v ; ; : : : ; B Liquefied
: : : . : : 3 methane
8 (bio/electro)
6 Il Hydrogen
I HFO and scrubber
4 Electricity from
grid
2 .
Il Ammonia
0 I Advanced
2020 2025 2030 2035 2040 2045 2050 biodiesel
DNV-GL

7 DNV GL © 2019



Decarbonization options for shipping

&

FUELS AND
ENERGY SOURCES

LOGISTICS AND
DIGITALIZATION

MACHINERY

HYDRODYNAMICS

= Significant GHG reduction can be achieved by technical and operational measures

= Up to 100% GHG reduction can only be achieved with Alternative fuels. Barriers to
implementation includes:

— Cost
— Availability and infrastructure
— Onboard storage
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Decarbonization options for shipping - alternative fuels and energy sources

Three main “family types” of
fuels, categorized based on
energy source.

Electricity-
based

Similar fuels can originate
from different energy

Battery

sources, but lifecycle

emissions and cost vary

greatly Hydrogen/Ammonia
A given energy converter

(e.9. combustion engine)  Dkse

may apply many

alternative fuels
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Bridging the gap: Technologies and fuel flexibility

THE BRIDGING PHILOSOPHY

Fuel-flexible Fuel-flexible Fuel-flexible

energy storage tanks shore-side fuel
converters and onboard infrastructure
systems

H,, HVO, LBG, LNG, LPG, MGO, NH,, etc.

H,, hydrogen; HVO, hydrotreated vegetable oil; LBG, liquid biogas; LNG, liquefied natural gas
LPG, liquefied petroleum gas; MGO, marine gas oil; NH,, ammonia
©DNV GL 2019
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Bridging the gap: Technologies and fuel flexibility

Bridging technologies
can facilitate the
transition from traditional

fuels, via fuels with lower-
carbon footprints, to
carbon-neutral fuels
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Alternative fuels must evolve over time to increase marked penetration

Units: Energy demand/infrastructure LNG

3

Gradual steps allow for:

- maturing of technology

- scaling of supply and
infrastructure

Deep-sea shipping
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HVO Battery Not all the options have
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the potential to reach the
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R&D and piloting density
Time

It took LNG around 20 years to climb all steps. To reach the IMO targets, carbon-neutral fuels must mature faster!
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Future proof - What is the exposure to carbon risk under different scenarios?

CO, emission intensity
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Key findings

-

Uptake of alternative fuels is picking up, but needs to breakthrough to

the large ocean going ships
A

In addition to LNG, carbon-neutral fuels will be needed towards 2050
Bridging technologies and fuel flexibility can smooth the transition
from traditional fuels

ﬁ,% -

Ships should be future proof in a changing environment, securing
competitiveness and mitigating carbon risk
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Thank you for your attention.

Morten A. Lerg, Head of Maritime Advisory DNV GL - Maritime
Morten.Lero@dnvgl.com
+47 90949548

www.dnvgl.com

SAFER, SMARTER, GREENER
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