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Aims of the course
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Build Fundamental Understanding: Provide Explore Conceptual Applications: Explore Promote Awareness, Discussion, Real-World
participants with a foundational research and practical applications of Implementations: Encourage participants to

understanding of necessary steps to achieve collaboration and sharing as means to reflect on transport and logistics systems in their

decarbonization and climate across multiple decarbonize transport and logistics systems. context and discuss actual steps that are required

to implement effective decarbonization measures

transportation modalities.
for these systems.
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Prerequisites (if any)

dad

Keywords Collaborative Transport and Logistics, Collaboration, Sharing, Decarbonization, Net Zero,
Sustainability, Climate Targets.

Syllabus This course aims to provide participants with a comprehensive understanding of the
fundamental steps required to achieve decarbonization and enhance climate resilience across
various transportation modalities. Exploring both theoretical concepts and practical
applications, participants will gain insights into collaborative approaches and sharing

mechanisms as effective means to address decarbonization challenges in transport and
logistics systems.
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Lecture X
Case study

Teaching methods Hands on/games

Exercises

Other (describe)

Homework

Evaluation methods Class project
Other (describe)

Lecture content

1 Introduction collaboration and sharing for decarbonizing transport systems
2 Defining decarbonization targets for transport and logistics systems

3 Overview on technological options

4 Modelling and digital twinning

5 Policy and climate scenarios

6 Collaborative decarbonization transport game

7 Case studies
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1: Collaborative Decarbonization

Ny rapport: Losningen pa ett hallbarhetsproblem skapar ofta ett annat

lighthouse.nu « 3 min read
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NWO Perspectief — 17 companies 1.3M Co-Financing

Decarbonization strategies are typically distinguished as efficiency improvement and technological switch
approaches. In this project, we can consider both types of strategies to decarbonize the port call process. In
practical terms the three main aims of the project are consequently:

1. Port call optimization to minimize waiting emissions (“efficiency improvement”).
2. Port call optimization for port calls that are optimized for shore power and alternative fuel usage

(“technological switch”).
3. Create a virtual port call environment for net zero port call scenario evaluation.

Port Authority: How will EU ETS effect our port calls? How to make our port call systems smarter? How can we improve inhouse ETA predictions?

City of Rotterdam: How do we reduce emissions in our area?

APMT: How can we make NextLogic: How can
. PortXChange: How do .
Maersk: We Kotug.. How can we s shore power happen to we improve ETA
_ do anticipatory we know how much . redictions to
dream of virtual tueboat schedull <hore power will be reduce terminal scope 3 Y edict
port call queue! HEDOAE SCNEaUng P emissions? Portwise +1. minimize barge
without depending  needed? turnaround times?

on data sharing?

Waiting at Anchorage Pilot to Berth Cargo OPS Time m Berth to Pilot




2: What is “net-zero” (trans)port?

- Rail 3%

The world

4

UNFCCC: the United Nations Framework
Convention on Climate Change;

the Kyoto Protocol;

Paris Agreement

+ Two/three-wheelers 3%

Light commercial vehicles 5%

- Buses and minibuses 7%

Europe target. mid-
century zero emissions

European Green Deal;
Fit for 55: reducing EU emissions by at least
55% by 2030

« Aviation 9%

N

Shipping 11%

Source: statista

+ Medium and heavy trucks 23%

The official target wording is:

- Passenger cars 39% l

EU action: transport
emissions -

shipping sector

FuelEU Maritime: the GHG intensity of fuels
used by the shipping sector will gradually
decrease by 2% in 2025 to as much as 80% by
2050;

$

Port target

/

™\ SCENGE
& mesers N Port of Rotterdam Authority commits to reduce pbsolute scope 1 and 2 GHG emissions 90%
T & by 2030 from a 2019 base year.* Port of Rottewﬂmmumjw

scope 3 employee commuting and business travel GHG emissions 60% |over the same

target timeframe. Port of Rotterdam Authority commits to

lpurchased goods and services GHG emissions 45% lover the same target timeframe. Port of

_ Rotterdam Authority commits to reduce absolute scope 3 use of
Source: Port of EHG emissions 20% pver the same target timeframe.

Rotterdam
The target boundary includes land-related emissions and

reduce absolute scope 3

sold products and services

removals from bioenergy

Port of Rotterdam: energy transition project
Port of Antwerp-Bruges: the EU-supported
"Pioneers Ports" project

IFORS2023

The 23rd Conference of the International Federation
of Operational Research Societies

July 10-14 - SANTIAGO, CHILE




4: Why building Twins for Decarbonization?

[
Greener pastures

Global investment in energy transition
By sector, $bn

__ 500

M Renewable energy e
M Electrified transport 400
Electrified heat 300

M Other*

2004 06 08 10 12 14 16 18 20

*Energy storage, carbon capture

Source: BloombergNEF and storage and hydrogen

'he Economist

The Iron Law of Project
Management

Big projects comein ‘over budget, over time,
under benefits, over and over again.’

Percentage of studied projects that camein...

On budget
47.9%

Not on
budget
52.1%

\ﬁ and on time
8.5%
|

and with expected benefits 0.5%

Source: Bent Flyvbjerg

Bew Flialnrg ol Blas Coirdesy

|

GET DONE

We can “Pixar Plan” That
IS, building reliable models
that are key to the
success of large-scale
projects

« Simulation

« Digital Twinning

* Optimization

« Machine Learning

« Al



3/4: Reviewing Disruptions

Annual total UK port electricity demand under an ambitious de-

carbonisation scenario

g

o

A

B Demand Source

§. Battery Propulsion Derrand
2000 Port Audliary Demand

g Shore Power Demand

o

g

2026 2031 2036 204

2016 2021 1 2046 2051
Year

Opportunity: Creating the most efficient and

sustainable port call process considering
detailed technology and policy scenarios.

Methanol to lead low-carbon bunker demand by 2030

Reference case (million mt)

4

Nuclear

W Battery and diesel
I Battery propulsion
B Ammonia
W Hydrogen

2 mm Methanol

- . . I . Ciofuel
0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Source: S&P Global Commodity Insights

Graph 1. Range Of Hydrogen Demand Assessment By 2050

600

400

Hydrogen in Mt

100

Hydrogen in TWh (HHV)
22,500

20,000

17,500

15,000

12,500

10,000
INFRASTRUCTURE
IMPLEMENTATION

7,500

5,000

2,500

2010 2015 2020 2025 2030 2035 2040 2045 2050

® <1.8°C @ 1.8-23°C @® >23C

Acil Allen Report - High Acil Allen Report - Medium Acil Allen Report - Low

BP Energy Outlook 2020 - Net Zero BP Energy Outlook 2020 - Rapid World Energy Council - Modern Jazz

IEA Energy Technology Perspectives 2020 - SDS Hydrogen Council - 2DS Hydrogen Economy Outlook - Weak Policy

Shell - Sky Scenario
Powerfuels in a Renewables World

World Energy Council - Unfinished Symphony

Hydrogen Economy Outlook - Strong Policy

Source: PwC



5. Emissions in Ports — An Important and Urgent Problem

European

Rotterdam 13.7 Million tonnes of CO, (M)

[

“T= TRANSPORT& v B © [
I: ENVIRONMENT @ transportenvironment.org

n)p 10 most polluting European ports

=N

gﬁ Average coal-fired power plant

2. B0 Antwerp XU
3. @ Hamburg

4. B Agedras  ENENEN

5. &= Barcelona En

6. ‘= Peiraias 27w |

7. E= Vvalencia ECE

8. ™® Bremerhaven BN

9. 0 Marseille EN

10. == Amsterdam | EINH

Source: Estimates by T&E based on the EU shipping MRV and Eurostat (2018)

l Emissions from ship activities at port

Rotterdam (&0

Antwerp [EE3E

i

Piraeus

Amsterdam piE]
Vlissingen flt
Barcelona p&id)

Le Havre pRZE

Hamburg [t

I 5remerhaven [

I I Genova &Y

100 200 300 400 500 600

CO2 Emissions (thousand tonnes)

—> International emissions from waiting during the port call estimated to be 160 million tonnes (which is about the same
amount as the CO2 emissions in the Netherlands in 2022).

— Shore power becomes mandatory: As of 1 January 2030, any ship at berth in a port of call under the jurisdiction of a
Member State must therefore be connected to the on-shore power supply and use it for all its energy needs while at

berth.

- EU ETS started and will increase quickly: On 1 January 2024, the EU extended the coverage of its ETS to incorporate the
maritime sector, as part of the broader EU ETS reform that came into force in June 2023.




/: Case Studies The Ottonel
’ Popesco Student
Challenge by PEMAL
Robust zero-emission port
terminal operations (RZEPTO)

E =
Optimizing STS efficiency by peak power management to enable ﬁ
large-scale electrification T

Example ”Wa|t|ng Times” illustrated for Terminals (ETA vs. ETB)

.”y‘”.‘

(1) Regional poweer grid

(2) Transformation / frequency adjustment
(3) Connection mechanism at the quays
(&) Container unit incl. cable ree!

(5) Vessekintemal power grid

CHEQUE

€2.000-

vesse}ls?. vaqto avoid berthing
* f@onflicts?
Al

e |

Vessel Arrival

Dwelling time
Period 3

handling

Ready for Start
leave out-whar
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6: Collaborative Decarbonization Game:
Achieving 100 % Shore Power by 2030

e

Vertical Cellaboration

Port Depots

|||||||||

Horizontal Collaboration
! .5,.| _
Horizontal Collaboration
|
|

r- LLEAL L] - - I

. [ |

 — Vertical Collaboration : I.I:- ' J ="
. * Terminal 2 1-'_.?* 5 : - =, ]
i & Vertical Collaboration
& I
‘bllb
&g
5

Vertical Collaboration

| wle - | - |
C

onnect to the hinterland
1 3

|l = .
|"l l-'r'l' L

[y ™
Ship Arrival  Berth allocation ~Transfer to storage Yard storage Transfer operation Gate operation

Vertical Collaboration




Decarb Game: 2 Games with each 3 Groups

2 Parallel Games

Game 1: 3 Groups § Game 2: 3 Groups I @ ..

Role #1: Shipping Company Role #2: Terminal/Grid Role #3: EU

Goal: Operator Goal:

* Max. earnings Goal: * Min. budget use — oo 20

* 100% shore power port * Max. earnings * 100% shore power port S -
calls by 2030 * 100% shore power port calls calls by 2030 Lo -Rig- | 700 2025

by 2030

Funded by
the European Union




Decarb Game: Roles and Objective (Years 2025-2029)

Role #1: Shipping Company Role #2: Terminal/Grid Role #3: EU
Goal: Operator Goal:
* Max. earnings Goal: * Min. budget use
* 100% shore power port « Max. earnings  100% shore power port
calls by 2030 « 100% shore power port calls calls by 2030
Facts: by 2030
* 800 vessels Facts: Decisions each vear: .
 Earnings 1 Billion peryear « 200 berths * How many vessels and MICROSRID
* Cost for shore power * Earnings 800 million per year berths (in %) to subsidize
onboard 1 Million per  Cost for shore power with shore power?
vessel onshore 4 Million per berth  * How high to set the interest
* Microgrid expansion costs ¢ Microgrid expansion costs of rate for shore power S AL, LRl
of 2,5 Billion 2,5 Billion projects (in %)? GL (| G
Decisions each year: Decisions each year: Extra-EU voyage | 2
« How many vessels (in %) to + How many berths (in %) to | ] Y -hnowerp WY 700
equip with shore power? equip with shore power? "HE”R": . 202 |
* How much support capacity * How much capacityaddto | | GRS, | | B -
add to the grid (in %)? the grid (in %)? e Sighr

NO TALKING

Funded by
the European Union




Calculations — Year 2025

Role #1: Shipping Company

Facts:

e 800 vessels

e Earnings 1 Billion per year

* Cost for shore power
onboard 1 Million per
vessel

* Microgrid expansion costs
of 2,5 Billion

Decisions each year:

* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity .

add to the grid (in %)?

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Updated Earnings = earnings — ypdated Earnings = earnings —
(invests - EU subsidies)

(invests - EU subsidies)

Funded by
the European Union

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Facts:

e 10 Billion budget

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

Updated Balance = budget -
subsidies

EXAMPLE

MICROGRID

Carbon cost of maritime emissions in the ETS

Extra-EU voyage and intra-EU voyage example

Tonnes of
CO, emitted

Extra-EU voyage |

NY - Antwerp -NY| 1700

|2023 |
|2024

2025

2026 |

Carbon cost
in

Intra-EU voyage

Le Havre - Riga- | 700
Amsterdam

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

2023

[2024
2025 |

2026

Sighnr




Decarb Game: Roles and Objective (Year 2026)

Role #1: Shipping Company

Goal:

* Max. earnings

 100% shore power port
calls by 2030

Facts:

e 800 vessels

e Earnings 1 Billion per year

e Cost for shore power
onboard 1 Million per

vessel
* Microgrid expansion costs
of 2,5 Billion

Decisions each year:
* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Goal:

Max. earnings
100% shore power port calls
by 2030

Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity e

add to the grid (in %)?

Funded by
the European Union

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

NO TALKING

EXAMPLE
MICROGRID

Carbon cost of maritime emissions in the ETS
Extra-EU voyage and intra-EU voyage example

Tonnes of Year | Carbon cost
CO, emitted in

Extra-EU voyage | 12023 [
12024

NY - Antwerp - NY 2025 |
P 1700 Bl

Intra-EU voyage 12023
2024

Le Havre - Riga- | 700 |2025 |
Amsterdam 2026

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

Sig)ar




Calculations — Year 2026

Role #1: Shipping Company

Facts:

e 800 vessels

e Earnings 1 Billion per year

* Cost for shore power
onboard 1 Million per
vessel

* Microgrid expansion costs
of 2,5 Billion

Decisions each year:

* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity .

add to the grid (in %)?

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Updated Earnings = earnings — ypdated Earnings = earnings —
(invests - EU subsidies) + 2%

(invests - EU subsidies) + 2%
increased earnings shore
power port calls

Funded by
the European Union

increased earnings shore power

port calls

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Facts:

e 10 Billion budget

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

Updated Balance = budget -
subsidies

EXAMPLE
MICROGRID

Carbon cost of maritime emissions in the ETS
Extra-EU voyage and intra-EU voyage example

Tonnes of Year | Carbon cost
CO, emitted in

Extra-EU voyage | 12023 [
12024

NY - Antwerp - NY 2025 |
P 1700 Bl

Intra-EU voyage 12023
2024

Le Havre - Riga- | 700 |2025 |
Amsterdam 2026

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

Sig)ar




Decarb Game: Roles and Objective (Year 2027)

Role #1: Shipping Company

Goal:

* Max. earnings

 100% shore power port
calls by 2030

Facts:

e 800 vessels

e Earnings 1 Billion per year

e Cost for shore power
onboard 1 Million per

vessel
* Microgrid expansion costs
of 2,5 Billion

Decisions each year:
* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Goal:

Max. earnings
100% shore power port calls
by 2030

Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity e

add to the grid (in %)?

Funded by
the European Union

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

NO TALKING

EXAMPLE
MICROGRID

Carbon cost of maritime emissions in the ETS
Extra-EU voyage and intra-EU voyage example

Tonnes of Year | Carbon cost
CO, emitted in

Extra-EU voyage | 12023 [
12024

NY - Antwerp - NY 2025 |
P 1700 Bl

Intra-EU voyage 12023
2024

Le Havre - Riga- | 700 |2025 |
Amsterdam 2026

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

Sig)ar




Calculations — Year 2027

Role #1: Shipping Company

Facts:

e 800 vessels

e Earnings 1 Billion per year

* Cost for shore power
onboard 1 Million per
vessel

* Microgrid expansion costs
of 2,5 Billion

Decisions each year:

* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity .

add to the grid (in %)?

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Updated Earnings = earnings — ypdated Earnings = earnings —
(invests - EU subsidies) + 2%

(invests - EU subsidies) + 2%
increased earnings shore
power port calls

Funded by
the European Union

increased earnings shore power

port calls

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Facts:

e 10 Billion budget

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

Updated Balance = budget -
subsidies

EXAMPLE
MICROGRID

Carbon cost of maritime emissions in the ETS
Extra-EU voyage and intra-EU voyage example

Tonnes of Year | Carbon cost
CO, emitted in

Extra-EU voyage | 12023 [
12024

NY - Antwerp - NY 2025 |
P 1700 Bl

Intra-EU voyage 12023
2024

Le Havre - Riga- | 700 |2025 |
Amsterdam 2026

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

Sig)ar




Decarb Game: Roles and Objective (Years 2028)

Role #1: Shipping Company Role #2: Terminal/Grid Role #3: EU
Goal: Operator Goal:
* Max. earnings Goal: * Min. budget use
* 100% shore power port « Max. earnings  100% shore power port
calls by 2030 « 100% shore power port calls calls by 2030
Facts: by 2030
800 vessels Facts: Decisions each year: .
e Earnings 1 Billion peryear « 200 berths  How many vessels and MICROGRID
* Cost for shore power * Earnings 800 million per year berths (in %) to subsidize
onboard 1 Million per  Cost for shore power with shore power?
vessel onshore 4 Million per berth  * How high to set the interest
«  Microgrid expansion costs s Microgrid expansion costs of rate for shore power Caroon cost of martim amisions i th €T3
of 2,5 Billion 2,5 Billion projects (in %)? GL (| G
Decisions each vear: Decisions each year: Extra-£U voyage | 2
« How many vessels (in %) to + How many berths (in %) to Y -hnowerp WY 700
equip with shore power? equip with shore power? "HE”R": . o
* How much support capacity * How much capacityaddto 4/ /S % [ -
add to the grid (in %)? the grid (in %)? e Sl

Funded by
the European Union




Calculations — Year 2028

Role #1: Shipping Company

Facts:

e 800 vessels

e Earnings 1 Billion per year

* Cost for shore power
onboard 1 Million per
vessel

* Microgrid expansion costs
of 2,5 Billion

Decisions each year:

* How many vessels (in %) to
equip with shore power?

Role #2: Terminal/Grid
Operator
Facts:

200 berths

Earnings 800 million per year
Cost for shore power
onshore 4 Million per berth
Microgrid expansion costs of
2,5 Billion

Decisions each year:

* How much support capacity .

add to the grid (in %)?

How many berths (in %) to
equip with shore power?
How much capacity add to
the grid (in %)?

Updated Earnings = earnings — ypdated Earnings = earnings —
(invests - EU subsidies) + 2%

(invests - EU subsidies) + 2%
increased earnings shore
power port calls

Funded by
the European Union

increased earnings shore power

port calls

Role #3: EU

Goal:

* Min. budget use

 100% shore power port
calls by 2030

Facts:

e 10 Billion budget

Decisions each year:

* How many vessels and
berths (in %) to subsidize
with shore power?

How high to set the interest
rate for shore power
projects (in %)?

Updated Balance = budget -
subsidies

EXAMPLE
MICROGRID

Carbon cost of maritime emissions in the ETS
Extra-EU voyage and intra-EU voyage example

Tonnes of Year | Carbon cost
CO, emitted in

Extra-EU voyage | 12023 [
12024

NY - Antwerp - NY 2025 |
P 1700 Bl

Intra-EU voyage 12023
2024

Le Havre - Riga- | 700 |2025 |
Amsterdam 2026

“The €0 cost per tonne cargo is based on the kast setiement pice of the
spot European Emission Alowances { EUR 12.50). 1 EUR =112 USO.

Sig)ar




Decarb Game: Roles and Objective (Year 2029)

Role #1: Shipping Company Role #2: Terminal/Grid Role #3: EU
Goal: Operator Goal:
* Max. earnings Goal: * Min. budget use
* 100% shore power port « Max. earnings  100% shore power port
calls by 2030 « 100% shore power port calls calls by 2030
Facts: by 2030
e 800 vessel Facts: Decisions each year: .
e Earnings 1 Billion peryear « 200 berths  How many vessels and MICROGRID
* Cost for shore power * Earnings 800 million per year berths (in %) to subsidize
onboard 1 Million per  Cost for shore power with shore power?
vessels onshore 4 Million per berth  * How high to set the interest
«  Microgrid expansion costs s Microgrid expansion costs of rate for shore power Caroon cost of martim amisions i th €T3
of 2,5 Billion 2,5 Billion projects (in %)? GL (| G
Decisions each vear: Decisions each year: Extra-£U voyage | 2
« How many vessels (in %) to + How many berths (in %) to Y -hnowerp WY 700
equip with shore power? equip with shore power? "HE”R": . o
* How much support capacity * How much capacityaddto 4/ /S % [ -
add to the grid (in %)? the grid (in %)? e Sl

Funded by
the European Union




Calculations — Year 2029 -> 2030 goal achieved?

Role #1: Shipping Company Role #2: Terminal/Grid Role #3: EU
Facts: Operator Goal:
* 800 vessels Facts: * Min. budget use
* Earnings 1 Billion peryear « 200 berths * 100% shore power port
* Cost for shore power * Earnings 800 million per year calls by 2030

onboard 1 Million per « Cost for shore power Facts:

vessel onshore 4 Million per berth ~ * 10 Billion budget 12 - Y
* Microgrid expansion costs « Microgrid expansion costs of Decisions each year: @ MICROORID

of 2,5 Billion 2.5 Billion * How many vessels and
Decisions each year: Decisions each year: berths (in %) to subsidize
* How many vessels (in %) to « How many berths (in %) to with shore power?

equip with shore power? equip with shore power? * How high to set the interest ~ FEPEETRTEITES
* How much support capacity « How much capacity add to rate for shore power Tonnoeaf |Year | Carban coe

add to the grid (in %)? the grid (in %)? projects (in %)? T— 2

NY - Antwerp -NY| 1700 5852

Updated Earnings = earnings — ypdated Earnings = earnings— Updated Balance = budget - g o
(invests - EU subsidies) +2%  (invests - EU subsidies) + 2% subsidies S
increased earnings shore increased earnings shore power
power port calls port calls

Funded by
the European Union




Reflect on Lessons Learned and Draft a Roadmap

Instructions

Discuss lessons learned from the game and decide on which key actions need to be 30’
taken for your organization to succeed in the transition to shore power: olle

1. What lessons did you learn for your organization? h lﬂ.|
* Were your decisions successful - why/why not?

* What would you change if you were to play again? 02.2_.%
* What changes would you require from other players? ':3:‘:'

2. Prepare a shore power draft roadmap for your organization (ppt/drawing) ) Z\glr:ég S;Cr’lll’:: 3
* What actions need to be taken when?

* Are all the elements included?

* How do you validate your assumptions and make sure you stay on track in
later years?

e Send to f.schulte@tudelft.nl

Funded by
the European Union
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Roadmap Example

Addressing climate change

Over a decade of regulatory action to cut GHG emissions from shipping

» Revised procedure on
assessment of impacts
on States

» Consideration of mid-
term measures

Committee outputs

Energy efficiency

;g?sjllqa:g::anDl Initial IMO Strategy on
i reduction of GHG Short-term
an measure: EEXI, ClI

DCS regulations

l

emissions from ships

l

2023 IMO Strategy
on reduction of
GHG emissions
from ships

» LCA guidelines
« Biofuels circular

Comprehensive
impact
assessment

4

INTERNATIONAL
MARITIME
ORGANIZATION

IMO®

* Review of short-term

measure
« Approval of basket of
mid-term measures

Net-zero GHG
emissions by or
around, i.e.,

« 40% reduction of CO, per Elome o, 2060

transport work

* 5% uptake of zero-emission fuels,
striving for 10%

« Indicative checkpoint: 20%
reduction of the total annual GHG,
striving for 30%

2011|2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

®
Implementatlon ks Fuel consumption 4t IMO
report to DCS GHG Stud
GHG Study uay
EEDI and SEEMP
Aggregated

messsssssss - mandatory measures ;%Tgﬁ;f e

and guidance consumption
m— eVidence-based EEDI Phase 1 EEDI Phase2 data

decision making
mssssssmm  Strategic objectives

ship types

Funded by
the European Union

EEDI Phase 3 for certain

EEXI survey

Collection of
carbon intensity
data (ClI) for
existing ships

EEDI phase 3 for remaining

ship types

Indicative checkpoint:
70% reduction of the
total annual GHG,
striving for 80%

{ o

\

AV N



THANK YOU FOR YOUR ATTENTION Frederik Schulte
f.schulte@tudelft.nl

B Funded by . The European Commission's support for the production of this presentation does not constitute an endorsement of the contents, which reflect the views only of the
S the European Union authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.
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