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Maersk Mc-Kinney Mgller
Center for Zero Carbon Shipping

Our vision and mission

Our vision s to sustainably decarbonize
the maritime industry by 2050

Our mission s t0 be an independent anc

significant driver of a sustainable
maritime decarbonization

®

Our approach to decarbonization

Not-for-profit

Money earned by or donated to the
Center is used entirely to finance
Center work,

Independent

We are un-biased, solution agnostic
and have no vested interest in any
technology. We work collaboratively
and bring together key players across
the value chain.

Science-based

We commit to climate science and use
a data driven approach to explore viable
decarbonization pathways.
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Our Partners share the zero-carbon vision and are committed to
collaborative climate action
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Green (shipping) corridors:
Deployment of alternative on commercial trade

Commercial &

Fuel production Port logistics and bunkering Vessels and cargo regulatory enablers

)
o

® E% Sz, i %

77
| |
Feedstock A Feedstock B % @ Regulatory
S ﬁ measures
m 3\ Alternative Emission reduction Finance
i j]%]:‘ fuelengines  technologies and
N 5 ] and onboard  energy efficiency
1
A m \_ﬁb_ P storage levers @

End consumers

Fuel Production Port Storage Bunkering

What are green Green corridors are

corridors? shipping routes on
which there are
commercially
operating ships using
alternative fuels
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Green (shipping) corridors:

Deployment of alternative on commercial trade - Green corridor types

Main corridor types

D) Singlebo
\I/ Single point

Port A

Description

Single-point corridors establish zero-emission shipping routes around a particular
location, i.e., a port hub allowing round-trip bunkering

Point-to-point corridors are single-route green corridors between 2 ports.
Typically, more niche segments or based around a commodity transportation route

Network green corridors establish routes between 3 or more ports where vessels
can sail on alternative fuels

Corridortypes =— — Network corridor == = Point-to-point corridor Single-point corridor
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Green corridor activities in the MMM Center
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Costa Rica

. Clydebank signatory + Ongoing Center activities
. Clydebank signatory + Possible Center activities
. Clydebank signatory + No Center activities

Non-signatory + Ongoing Center activities

. Feasibility Study activities by MMM Center
Pre-Feasibility Study activities by MMM Center
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Agenda

— The Maersk Mc-Kinney Mgller Center for Zero Carbon Shipping & Green Corridors
—The inherent challenge in the green transition for the maritime industry
— A methodological approach to closing the cost gap

— Concluding remarks
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From Emerging Technology to True Market

The Theory & Literature
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Experience Curves for Energy Technologies
Christine Woerlen, in Encyclopedia of Energy, 2004
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Toward a Hydrogen-Based Transportation System s
Toward a Hydrogen-Based Transportation System


https://www.sciencedirect.com/science/article/pii/B012176480X002497
https://www.sciencedirect.com/referencework/9780121764807/encyclopedia-of-energy

From Emerging Technology to True Market

The Models
True Market Creation
True Market Creation
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From Emerging Technology to True Market Creation
Case study

US$/MWh
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From Emerging Technology to True Market Creation
How do we get there in the maritime decarbonization?

'As-is’ scenario

‘Price on CO, no technology development’ Scenario

Cost [$/1]

Time

©

Cost [$/1]

Time

(]

Cost [$/1]

Support needed project starting at t;,

to Time t.

‘Technology development no price on CO," Scenario

‘Price on CO, and technology development’ Scenario

Support needed project starting at t;,

Cost [$/1]

Time

(D)

Cost [$/1]

T~

Time t,

Cost [$/t]

T~

ty, Time t.

Legend |:| Green Corridor Project not being commercial

|:| Green Corridor Project being commercial

Price for alternative fuel
Price for fossil fuel
Price for fossil fuel incl. price on CO, emission

t.  Green Corridor Project being commercial

L Green Corridor Project start

#"."|Cost gap to be closed




Making the Green Corridor Economical Feasible

Residual Cost Gap outside
project consortium

pd

Public

.

Public/Philanthropic funding,
support, financial instruments

J

Private

0000@

Customers' interest to pay for
green transportation

Cargo owners' interest to
reduce Scope 1/2/3 emission

Synergies with other Projects

Project team’s interest via
Business Development

Project team's pre-investment
into relevant technologies and
infrastructure

~

J
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Agenda

— The Maersk Mc-Kinney Mgller Center for Zero Carbon Shipping & Green Corridors
— The inherent challenge in the green transition for the maritime industry
— A methodological approach to closing the cost gap

— Concluding remarks
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The MMMCZCS Green Corridors: Feasibility Phase Blueprint is
structured around seven workstreams

,,- 6@

Alternative Portand Vessel Cargo Summary of technical and
fuels supply  bunkering decarbonization demand regulatory feasibility and cost Roadmap and
Workstreams Corridor baseline Q chain infrastructure pathway dynamics Q assessments Q commitments
N N N
Stakeholders All stakeholders Fuel producers Port and bunkering  Shipowners Cargo owners All stakeholders All stakeholders
operators and operators
pre-feasibility phase: along value chain: highlighting: roadmap and
«  Shortlist of » Technical and regulatory feasibility required
commitments for

potential
alternative fuels

* Vessel and voyage
characteristics

» Trade flows

* Main gaps to regch feasibility and the next phases
the cost of closing them .
of the project, up

* Residual cost gap assessment, incl. to operation
cost sharing in project

* Proposed options for additional
funding of project

* Riskregistry and potential
mitigation action

Technical
feasibility

Regulatory ()
feasibility il

Cost
CD assessment “@

+ Regulatory
framework

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Scope High-level output from ! Feasibility assessment for each decarbonization pathway X Feasibility assessment summary, Development of
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
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https://www.zerocarbonshipping.com/publications/green-corridors-feasibility-phase-blueprint/
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Assessing the Residual cost gapan iterative process

Overview of pre- Reduce the incremental

(E:(s)gin;tert:;:ncremental @ investments done by costof greenthroughthe  J%, gzssezes;]gjpedr:grﬁﬁt'%gssio - I;ﬁl
9 consortium members consortium 9 gap
A1. Estimate costs fuel, port and B. Quantify pre- D. Refine Cost Estimate H. Identify sources of funding to
bunkering infrastructure, vessel for | investments done by throughout Feasibility close the remaining cost gap
. Fossil fuel-based corridor f|rgt movershm the Study of workstream 2-5 — Subsidies
' industry with interestto
. Alternative fuel-based corridor Y . E. Reduce costs among — Attractive loans

join the consortium consortium members

A2. Calculate the incremental cost of through business

green for each of the 3

Re-payment of ETS

g . C. New Baseline development — Philanthropic organizations
imensions Bt ; "
A3 Est e high-level | | opportunities and — Guaranteed minimum auctions
. Estimate the high-level cost pass § syneragies _ o
. . | . F. Assess the willingness-to-
prlcte, tfo cover the incremental pay through the cargo &
cost of green

customer chain

G. Identify the remaining cost
gap to be covered by
other stakeholders

Data source: Green Corridor Scenario Modeling tool

A A A
Consortium matured Project Commitment Letter Feasibility Documented ree e
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A. Green Corridor Scenario Modeling tool provides initial

estimates on the incremental cost of green for a green corridor
A2

A1l S Incremental
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Legend

Costs

Opex
|:| Capex

Workstreams (WS)

WS 2: Fuel producers
® WS 3: Port and
@ bunkering operators

@ WS 4: Shipowners
& and operators

throughfor  _ cost of green
green -
transportation Cargo volume

moved in the period

Cost of fossil fuel-based corridor Cost of alternative fuel-based corridor  Incremental cost of green for a green
corridor w. generic partnership’

® 1. Estimate to be further refined with cost inputs received from consortium members after the Project Commitment Letter has been signed Page 16
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The incremental cost of green can be reduced in various ways

Pre-Feasibility
phase

8
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Legend

Costs Workstreams (WS)

Opex @,=\ WS 2: Fuel @-3\ WS 3: Port and @\ WS 4: Shipowners WS 5: Cargo
[ ] Capex @ producers bunkering operators and operators and customers

Feasibility Scoping phase Feasibility Study phase

Reduction of incremental Capex/Opex depends on:
’) » Decarbonization targets/ambition of each organization
C' » Potential ‘business development' opportunities/synergies for each organization

B B
b ¥
_ o A ]
- Payment of the green transportation through cargo
s * Reduction of cargo owners' Scope 3 emissions
i 9"*7/ ARSI « Customers'/end consumers' willingness-to-pay down the
S customer chin

AR

B, F1

———»  Residual cost gap to

Incremental cost of
green for a green
corridor w. generic
partnership

Pre-investments already done
by specific first movers in the
industry with interest to join
the consortium

A
Project consortium

McKinsey
& Company

matured

Intra-project cost reduction across value chain

—
covered by consortium incl. end consumers

Refine cost estimate
throughout
feasibility study in
workstream 2-5

be closed in specific
green corridor project

Incremental cost
of green for a
green corridor
with a finalized

consortium A A
Project Commitment Feasibility
documented

Letter



Agenda

— The Maersk Mc-Kinney Mgller Center for Zero Carbon Shipping & Green Corridors
— The inherent challenge in the green transition for the maritime industry
— A methodological approach to closing the cost gap

— Concluding remarks
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Concluding remarks

— The deployment of alternative (low/zero emission) fuels is mandatory for the full decarbonization of
the shipping industry

— The pace required does not allow for a standard ‘waiting game’ and ‘business-as-usual approach’
— A collaborative approach where normalis put aside is needed

— Green Corridors offers such a collaborative framework, where first mover companies, countries
and financial players can accelerate the green transition

— Maersk Mc-Kinney Mgller Center for Zero Carbon Shipping has developed several methodologies
for green corridors, allowing a consistent and transparent maturation. This includes a model for
estimating the residual cost, which is cardinal for constructive Private Public Partnerships

: : Page 19
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