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Green Coastal Shipping Program

- positioning Norway in the lead
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Maritime Game-changers

Decarbonization and
environmental awareness

Major shifts in transport
demand

Digitalization and innovation
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International environmental requirements — time line towards 2030
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Public perception of shipping

Health risks of shipping pollution have Conclusions from Faktisk.no:

been 'underestimated’ _ _
= The container vessel annually emits:

One giant container ship can emit almost the same amount of cancer

and asthma-causing chemicals as 50m cars, study finds . aS mUCh SOX aS 100 m||||0n Cal"S

@ Climate change threatens 50 years of progress in global health,

stud 5 -
— S— —as much NO, as 3 million cars

—as much CO, as 56 000 cars
Sulfur limits for fuel

= Car: 10 ppm

= Ships in general: 35,000 ppm

Stemmer det at utslippene fra et
containerskip tilsvarer 50

millioner biler?
Faktisk.no har undersekt pastanden. Dag b I ad et ’ 20 18

= Ship in ECA: 1,000 ppm (S. Norway)
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Maritime sector

90% of the cargo transported in the world is at sea

Maritime transport is generally the most environmentally friendly mode of transport

Ships have high energy consumption and emissions to air

A paradigm shift
— CO2 emissions will be regulated and get a cost - directly or indirectly

— Global, regional, national and local requirements for emissions of hazardous
gases will come

— Climate change and new requirements - the world's best business opportunity
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L Maritime industry I1s important to Norway

» Global and competence based
e 110,000 employees

I+ Export industry

Leading on green technologies
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The development of battery-powered ships in the world
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Country of operation of battery-powered ships

Top 10 countries of operation
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Where are we today? Emissions in Norwegian territorial waters

Three traffic types:

Thru traffic

= Domestic traffic

® Foreign

Norwegian domestic shipping:

9% of Norway's CO, emissions (4.1 mill. tons)
34% of Norway's NO, emissions (52,000 tons)
25% of Norway’s SO, emissions (4500 tons)
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Domestic emissions towards 2040

A

CO,
emissions
from
domestic

shipping

2015

2040

Projected growth+ 50 % } Effect of

Baseline growth+ 40 % EEDI

With key technical & op. measures+ 10%

Scenario: Aternative fuel and key
technical and op. measures- 40 %

Target — 50 %

This is an incredible challenge
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DNV-GL

Green Coastal Shipping Program

- A public-private partnership program
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Green Coastal Shipping Program

= Cleaner air to all

= Establish the world’s most efficient and
environmentally friendly coastal
shipping, powered by zero and low
emission solutions

= Profitable emissions reductions
= Green jobs
= Increased competitive advantage

= Leading international position
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Participation — Phase 3

The program shall be an effective
instrument for the implementation of the
government's strategies

4\ 1D HP \ °
Al AS KO ® fiskebat |
— vi forsyner Norge med mat F R MI LJ@ _
— ) DIREKTORATET
f EnergiNorge
> 8 e =X " SEATRANS
DNV-GL Yy ZEM \\ kommune
enova
he e ‘{!? H
1 w e BERGEN oc OMLAND FAYNEVESEN
- Mariti Batt F AACAAAAA_AAAAAAAS
NAERINGSLIVETS KS Bedrift LA, oG Mo reeNzer T RORT OF BERGEN
NOx-fond TR
Rederiforbund
- v MENON —— - =
- \ MY 4 cconomics L]
TORGHATTEN
S i :
L EC-ANDIA 7, MJ Sjefartsdirektoratet
S[a[()ll MIAFINE - : Norwegian Maritime Authority
( ‘ TEEKAY CORPORATION
= @ A Shell Subsidi
’ Risavika Havn BICIaNY. KONGSBERG @ COrvus
% q Innovasjon kl a KYSTVERKET
[ | Norge gmc
Statens vegvesen
. . NHD NAERINGS- OG FISKERIDEPARTEMENT
f_x) Forskningsradet q SJOFART
‘ﬂmef ' EISSF:ORTKREDITT
. Expor t Norwa
Horske
avner |_| / | |
08 May 2018 Hn'rI]H[] O \



http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivr4TjtNHKAhVBCCwKHU3CAEcQjRwIBw&url=http://www.gress.no/medlemsbedrifter/&psig=AFQjCNETDvsbFA7kedNMag486LcxT6ZBAQ&ust=1454239052683973
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikp76ftdHKAhVHkSwKHbqpD0UQjRwIBw&url=http://www.echandiamarine.com/&psig=AFQjCNExd81f1nN5Y3vyOqWWk49OF8wY9Q&ust=1454239157319514
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiX6cHdtdHKAhXDkCwKHX-lB0sQjRwIBw&url=http://www.braincomm.ca/&psig=AFQjCNEoW6T0UIfiSAisQPG7a-KFEWuXdg&ust=1454239294090863
http://www.google.no/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiHhvbCt_HKAhVMDZoKHdRTAfUQjRwIBw&url=http://www.uv.uio.no/ils/om/aktuelt/aktuelle-saker/2011/nfr2011.html&psig=AFQjCNG6eRH1Az3OP1aDFmEBlTGTvrP1qA&ust=1455339278375626
http://www.seatrans.no/
https://no.wikipedia.org/wiki/Fil:Oslo_komm.svg

INn a nut shell

Green Coastal
Shipping Programme

Studies

Reduction potentials —

Economic analyses — Pilots
Roadmap

Barriers

Dialogue & Collaboration
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Two important Phase 1 studies

Study - potential for emission reductions

= Emissions from Norwegian domestic traffic
are significant in the climate and
environmental accounts for Norway

onver | * The maritime industry will be able to take
responsibility for its share of climate and

MILJGVENNLIGE FERJER

i ogd: Sialor e environmental goals
lavutslippslgsninger i

anbudsprosesser for : . .
ferjesamband = We need to invest in restructurlng

Klima- og miljodepartementet

Document No.: 1XHVALF-1

Barrier study for ferries

= |dentified barriers

= Qutlined solutions and recommendations

= Enabled attractive solutions
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Pilotering, pilotering, pilotering
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CHARTING A COURSE
FOR GREEN COASTAL SHIPPING

Input to the Norwegian government's commission on green competitiveness
from the Green Coastal Shipping Programme

Phase 3 activities

Implement roadmap for green coastal shipping

Collaborate with cargo owners / charterers

= Collaborate with the financial industry P = ‘1

= Plug-in hybridization of the coastal shipping .,; 1&‘ T

= National plan for green fuel infrastructure L ya B Ti ﬂA‘ A
A°

= New Top Executive debate Gy | 7

Barrier studies
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Results are dependent on cooperation between industry and
authorities

Advantages
Level of ambition GCSP

New green frameworks

(climate, environment, transport, and industry)

Market driven
development

10 years 20 years
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Green Coastal Shipping Program — activities

Project phases

2015

2016

Working groups

Partner Group
GCSP Council
Pilot Groups
Activity groups
Funding Group
Media Group

Time
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Learnings from the program

Set clear goals

Collaborate and engage

Focus on policies and business cases

Calculate and be concrete

Resolve barriers
Pilot. Pilot. Pilot
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Summary of Green Coastal Shipping Program

= The program is in the beginning of Phase 3
with growing number of participants

= A new way of collaboration

= The program has received considerable
attention

It has received Lloyd's List Global
Environmental Award

New participants are very welcome

08 May 2018 DNV-GL



GLOBAL IMPACT FOR A SAFE
AND SUSTAINABLE FUTURE

Narve Mjgs
narve.mjos@dnvgl.com

+ 47 92 200 900

www.dnvgl.com
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