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The Maritime forecast to 2050 provides projections for
Maritime forecast to 2050 provides outlooks for key drivers

Regulation

Technology & Fuel

Goods to be
transported

Fuel mix and CO2 emissions - the World fleet
Competitiveness and CO2 emissions – ship designs
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Demand for seaborne transport will grow 37% by 2050

Average growth of 2%/yr to 2030, then 0.2%/yr towards 2050
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Source: Maritime Forecast to 2050, DNV GL 2018

Local pollution (SOx, NOx and particles) - a major health concern in densely
populated areas

Environmental awareness; SOx, NOx, other

Local regulations

Global regulations
California
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Source: Maritime Forecast to 2050, DNV GL 2018

Norway

Hong Kong

Greenhouse gases and global warming - a global challenge
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There is a range promising CO2 measures and effective reduction strategies
•

In addition to energy-efficiency measures, reaching the IMO target for reducing GHG emissions from
shipping will most likely require widespread uptake of fuels with a high GHG reduction potential

•

Digitalization will be a key enabler for reducing in-effectives, and assisting in prototyping in-mature novel
technologies and solutions

LOGISTICS &
DIGITALIZATION

HYDRODYNAMICS

FUELS AND
ENERGY SOURCES

MACHINERY

•

Speed reduction

•

Hull coating

•

Machinery improvements

•

LNG/LPG

•

Vessel utilization

•

Hull form optimization

•

Waste heat

•

Electrification

•

Vessel size

•

Air lubrication

•

Engine de-rating

•

Biofuel

•

Alternative routes

•

Cleaning

•

Battery hybridization

•

Synthetic/hydrogen
etc.

>20%
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10-15%

5-20%

0-100%

Digitalization will be a key enabler for improve the world fleet effectiveness
▪ Improved coordination and
synchronization between ship and
port
- Better aligning size, operations
and functionality of ships and with
land-based infrastructure
- More automated and effective
cargo handling operations
- Phasing in of unmanned and
remotely-controlled ships of the
future
- More efficient and automated
docking of ships
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Time in the main operating modes:
• Stationary (0 knot, kn);
• Maneuvering (1–5 kn)
• Cruising (more than 5 kn)

Diverse fuels and technologies differ in their potential to reduce various
components of tank-to-propeller emissions from ships

Use of alternative fuel is motivated by;

sulphur limits, fuel economy, decarbonization

High level assessment of tank-to-propeller performance
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Source: Maritime Forecast to 2050, DNV GL 2018

Alternative fuel paths - difficult to identify ‘winners and losers’
Current
path
Fossil LNG
path
Biodiesel
path
Renewable
H2 path
++

Key aspects
Primary energy sources:

▪ Renewables, nuclear?
Processing:
▪ Captured carbon to
produce electro-fuels?
Which energy carriers:
▪ Liquid, gas, hydrocarbons?
Which energy converter:
▪ Internal combustion, fuel
cells, electric motors?

++
Inspired by Brynolf S. (2014), ‘Environmental assessment of present and future marine fuels’
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Source: Maritime Forecast to 2050, DNV GL 2018

All alternative fuel paths face challenges and barriers
▪ Safety is a primary concern
▪ Cost associated with machinery, expected
fuel prices, and availability of bunkering
infrastructure, will be key barriers
▪ Storage of certain alternative fuels will
require more space on board compared
with traditional fuels
▪ All environmental aspects must be
considered: GHG, NOx, SOx, PM, noise

▪ Distinguish between short-sea and
deep-sea shipping regarding barriers and
applicability of various fuels
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Source: Maritime Forecast to 2050, DNV GL 2018

LNG-powered ships

MF Glutra built in 2000
2018: 124 vessels running on LNG
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Source: The Alternative Fuels Insight (AFI) platform, https://www.dnvgl.com/services/alternative-fuels-insight-128171

All-electric and battery hybrid ships

MF Ampere built in 2015
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Source: Maritime Battery Forum, http://maritimebatteryforum.com/

By 2050, 39% of shipping energy will be supplied by carbon-neutral fuels,
surpassing liquid fossil fuels
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Source: Maritime Forecast to 2050, DNV GL 2018

Key findings - fuel mix and CO2 emissions for the World fleet
▪ Reduction of greenhouse gas (GHG)
emissions will be the main challenge for
shipping in the next decades
– In the short term, we expect adjustments of
the IMO's Energy Efficiency Design Index
(EEDI) and Ship Energy Efficiency
Management Plan (SEEMP).
– IMO will look at further policy measures
such as speed reduction, operational
indicators, and market-based measures.

– After 2030, there is a need for large
scale uptake of CO2-neutral fuels
▪ This will drive innovation and technology
development in shipping
▪ Owners of high-emitting vessels could be
exposed to significant market risks in
2030 and 2040
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Source: Maritime Forecast to 2050, DNV GL 2018

Competitiveness and CO2 emissions – ship designs
▪ Many uncertainties – potential for big shifts:
– It is not clear which fuels and technologies will win
in the short or long term,
– But we need to build ships today – how can we
make it robust?

▪ DNV GL has developed a framework to test
competitiveness under different scenarios –
taken into account:
– Fuel & technology
– Regulations
– Risk related to market
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The Carbon Robustness Framework
Ensuring a competitive ship under possible future scenarios
Your designs

vs

Competing fleet
Year

Top 5 %

Break-even cost:
20 %
• Capital Top
costs

Design choices

Competitiveness

• 30% equity/70% loan
• 20 year repayment
• Voyage Bottom
costs
20
%

• Operational costs
Bottom 5 %

Fuel prices
Variables
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Average

CO2 Price

Policy scenarios
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Case study: Handymax bulk carrier
Your designs

vs

Competing fleet

Design A: The standard ship
Running on MGO/LSHFO

▪

Standard newbuild energy-efficiency
levels

Design B: The LNG-powered ship
▪

Running on LNG

▪

Standard newbuild energy-efficiency
levels

Design C: The fuel-efficient ship
▪

Running on MGO/LSHFO

▪

Enhanced levels of energy efficiency

Scenario: Dull Blue

Top 20 %

▪

Shipping does not meet the
IMO GHG targets for 2050

▪

Few regulations are put in
place to reduce GHG

Average

Bottom 20
%

Bottom 5 %

Fuel prices
HFO/MGO/LNG:
400/600/700 USD/tonne
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2020

Top 5 %

Competitiveness

▪

CO2 Price
No CO2 price
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Case study: Handymax bulk carrier – what happens in 2030?
Your designs

vs

Competing fleet

Design A: The standard ship
Running on MGO/LSHFO

▪

Standard newbuild energy-efficiency
levels

Design B: The LNG-powered ship
▪

Running on LNG

▪

Standard newbuild energy-efficiency
levels

Design C: The fuel-efficient ship
▪

Running on MGO/LSHFO

▪

Enhanced levels of energy efficiency

Scenario: Dull Blue

Top 20 %

▪

Shipping does not meet the
IMO GHG targets for 2050

▪

Few regulations are put in
place to reduce GHG

Average

Bottom 20
%

Bottom 5 %

Fuel prices
HFO/MGO/LNG:
400/600/700 USD/tonne
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2030

Top 5 %

Competitiveness

▪

CO2 Price
No CO2 price
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Case study: Handymax bulk carrier – what if shipping starts reducing CO2?
Your designs

vs

Competing fleet

Design A: The standard ship
Running on MGO/LSHFO

▪

Standard newbuild energy-efficiency
levels

Design B: The LNG-powered ship
▪

Running on LNG

▪

Standard newbuild energy-efficiency
levels

Design C: The fuel-efficient ship
▪

Running on MGO/LSHFO

▪

Enhanced levels of energy efficiency

Scenario: Bright Green

Top 20 %

▪

Shipping meets the IMO
GHG targets for 2050

▪

Regulations are put in place
to enforce the change

Average

Bottom 20
%

Bottom 5 %

Fuel prices
HFO/MGO/LNG:
400/600/700 USD/tonne
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2030

Top 5 %

Competitiveness

▪

CO2 Price
50 USD/tonne from 2030

Using the model to explore options, asking ‘what if?’ questions

What if the cost of
fuel increases?

What if we use heavy fuel
oil with exhaust scrubbers
instead of marine gas oil?
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What if we select a liquefied
natural gas-ready concept?

What if we add more
energy efficiency
measures to our design?

Source: Maritime Forecast to 2050, DNV GL 2018

Key finding from the case study
▪ What is a future-proof ship today?
– Given current spread on HFO and
MGO, scrubber is a good choice,
but exposed to further regulations
on GHG, such as a carbon tax
– LNG is capital intensive, but robust
in the long run (more than 10
years) with further GHG
regulations.
– Energy efficiency measures are
robust as sustained higher fuel
prices are expected in the future
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Summary
▪ Reduction of GHG emissions will drive
innovation and technology development in
shipping
– In addition to energy-efficiency measures,
will most likely see widespread uptake of
fuels with a high GHG reduction potential

▪ Our case study show that we are able to
identify the most robust choice with regard to
break-even competitiveness, striking a balance
between short-term and long-term interest.
▪ We believe the Carbon Robust model could be
a valuable supplement to ship owners in their
newbuilding process.
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Source: Maritime Forecast to 2050, DNV GL 2018
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