Ports as a force
for positive
change

What role do ports play in
maritime decarbonisation?
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Ports as a force for positive change?

Le Port de Rotterdam
by Paul Sighac
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= § A great responsibility to
B = be a positive force rests
“S__~ on the shoulders of port
developers
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Learning objectives

» Outlook towards Wednesday’s Future of Fuels Game



Port in Transition

Is there a sense of urgency?




Is sustainability still a driving force?

Greta Thunberg @
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Over 1,5 million students on school strike
15/3. We proved that it does matter what you
do and that no one is too small to make a
difference.

Here is my response to the people who wants

us to go back to school:
facebook.com/73284649708317 ...

: community outreach governance and ethics

and port-city dialogue

#FrnidayForFuture #SchoolStrike4Climate

11 You Retweeted

Bruno Delsalle @BrunoAIVP - Mar 23 v
1,000 Port Partners Sign Sustainable Development Goals scl.io/sl tbwxOF via
t

@Mar_Ex

1,000 Port Partners Sign Sustainable Development ...

On Thursday, nearly 1,000 ports and port-related
enterprises met in Antwerp, Belgium to sign the cha...

maritime-executive.com

Port of Antwerp @PortofAntwerp - Mar 23 v

A5 president @IMOHQ Kitack Lim "By creating the World Ports Sustainability
Program today, the global port sector commits itself to the #sustainable future
that we all want and need.” #WPSP2018

.M A - ~
: -

. gz Lucy Gilliam @LucyGilliam - Mar 22 v
‘ #WPSP2018 - to meet Paris Agreement we must act now. @imohqg needs to set

ambitious target for zero ghg by 2050 with plan for short term measures before
2023. Pacific Islands, coral reefs, Arctic all counting on us. #ActOnClimate
#stepup2018

/fafma

Center for Martime
Economics & Logistics

2019 was the year when an international
movement of school students emerged and
demanded action from world leaders to stop
practices that cause global warming. This photo
captures the fossil dilemma which ports are
confronted with: an urgency to move away from
fossil-based industry while also strengthening the
existing industry.

UPT
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3 drivers for decarbonization

2023 has been a milestone year for shipping

Regulations
and policies

Market
(cargo Capital
owners / Market
consumers)

» Markets: business leaders taking responsibility, e.g.

B Corp

» Capital markets: setting guidelines for sustainable
investments, such as ESG / CSRD

» Regulations and policies: setting standards and

(market-based) measures for the shipping industry
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Regulatory timeline IMO

The limits to growth: a global challenge

Club of Rome

Limits to
growth,
planetary
boundaries
(1972)
1970
MARPOL
Convention
Marpol
Convention
adopted at
IMO,
prevention of
pollution of the
marine
environment,
1973

Source: Erasmus UPT, 2024

MARPOL
Protocol
Marpol Protocol

adopted at
IMO, 1978

1980 1990

MARPOL

Annex Il
1987, Annex Il
Noxious Liquid

Substances in
Bulk

MARPOL

Annex |
Annex |,

MARPOL

Annex V
Pollution by
Prevention of Garbage from
Pollution by Qil, Ships (in force
1983 1988)

UN
Conference
on Environ-

ment and
Develop-
ment ‘Earth
Summit’ Rio
de Janeiro
(1992)

MARPOL

Annex lll
Prevention of
pollution by
harmful
substances in

Packaged form
(in force 1992)

2000

MARPOL MARPOL
Annex IV Annex VI
Prevention of Prevention of
Pollution by Air Pollution by
Sewage from ships (into force
Ships (in force 20095)

2003)

UN General
Assembly
Resolution on
SDGs
Sustainable
develop-ment
agenda 2030
(2015)

2010

(6;4“@

Center for Maritime
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MEL

Paris
Agreement UN
Adoption of
climate change
mitigation,
adaptation and
finance (2015)

2020

Adoption of
initial IMO
MARPOL initial strategy
Annex VI on GHG
EEDI and SEEMP reduction
into force (2013) (2018)
MARPOL Adoption of
Annex VI mandatory
Mandatory IMO Data
energy Collection
efficiency for System
ships (EEDI, Collectand 'T
SEEMP), report fuel oil ’( Z“'/"“ﬂ
adopted 2011) consumption e s

. PORT AND TRANSPORT ECONOMICS

from ships over
5,000 gt (2016)



EU MRV

Monitoring, reporting and verification of
maritime transport emissions (operative

2021

Ql

since 2015)

EU Green deal
Fit for 55 Package
announced

2022

Q2 Q3 Q4

IMO MEPC76
Finalizing short
term GHG
measures and
start of MBM
discussions

IMO MEPC77

Discussion on

IMO ambition
and MBMs

Based on: World Shipping Council (2023)

Ql Q2 Q3

IMO MEPC78
Start prioritizing
MBMs and discuss
LCA

EU ETS
Emission Trading
System phase in

2023

Q4 Ql Q2

EEDI phase 3
New energy-
efficiency
requirements on
newbuild ships

EEXI
Energy-efficiency
requirements for

existing ships

IMO MEPC79
Start revision of

IMO GHG Strategy

Q3

IMO MEPC80
2023 IMO GHG
Strategy adopted

Regulatory timeline IMO and EU

Fuel EU Maritime
increase the share of
renewable and low-

carbon fuels in the fuel

mix of international

maritime transport in EU

and shore power
(from 2025)

2024

2> 0000> > >

Cil
Carbon intensity
regulations

SEEMP Il
Ship Energy
Efficient
Management Plan
phase Il

(6;4“*9
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MEL

GHG 2050 Target

Net zero GHG emissions

GHG 2030 Target
55% reduction in GHG
emissions compared to

1990

2029 2032 2050

GHG 2030 Target

Reduce carbon intensity

of shipping at least 40%

GHG 2050 Target
Intensity down by 70%,
total emissions down by
50%
IMO MEPC83
2025 IMO Net
Zero Framework
a d (@) pte d URBAN, PORT AND Tnifa‘:spg:: ‘E:z:;':f.:.?::



The tide is turning

DECARBONISATION DEGROWTH DEGLOBALISATION

* Maritime « Scaling back
decarbonization
under a and use of natural
constellation of ever resources
more stringent  Gross National
regulatory Product no longer
frameworks the benchmark for
* Channeling growth
inveStmentS.tOwardS o Reducing energy
the SDGs will and raw materials
influence FDI does not
patterns automatically mean
« Sustainability less prosperity, but it
reporting, CSRD does mean less
entered into force in transshipment.

January 2023.

©080

global consumption

« Ageing workforce
and insufficient
inflow of young
people into the port
and shipping sector

 Emergence of
world maritime
capitals, magnets
for talent

 Fragmentation in
international
policymaking,
especially trade and
iInvestment policy

* More regional and
bilateral agreements
and increased
protectionism

* |International

disputes no longer
resolved (‘'UN SC
resolutions’)
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“Urban climate action is at the
heart of the European Green Deal

What's the dominant policy framework? M D

Frans Timmermans
European Commssion Execulive Vice-Prasiciend
Jor the Ewopeon Groen Deal, Co-Char,

From Green Deal to Clean Industrial Deal (I -

Port of Antwerp-Bruges and Port of [

» Green Deal was a detailed agenda, a package of policy initiatives to set the EU Rotterdam call for a robust Clean

on a path to a green transition, with the aim to reach climate neutrality by 2050. Industrial Deal

» Because of geopolitical developments, energy markets (and a reactive industry),

Reading time: 3 minutes

the focus has shifted from ‘green’ to ‘clean’.

Port of Antwerp-Bruges and Port of Rotterdam are calling on the

» The Clean Industrial Deal, a plan to support the competitiveness and resilience European Commission fo make large-scole investments In the

competitiveness of industry in Europe. This comes ahead of the

publication of the Competitiveness Compass and the Clean

of our industry. The Deal combines decarbonization with security of the future

Industrial Deal. 'Europe’s strategic autonomy, energy transition
and prosperity is at stake'.

of manufacturing in Europe.
. . . . o ‘ e P od N | ",,‘..;;‘.-'T_"'.' M
» Faced with high energy costs and fierce and often unfair global competition, 1 st f |

|
|
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European industries need urgent support from governments.
» Decarbonisation is no longer the aim, but is considered a driver to the growth

of European industries.

As energy, logistics and industrial clusters, the two largest ports in Europe can

play an important role in implementing the EU's Clean Industrial Deal, aimed at
strengthening the investment climate in Europe. As such, they want the European
Commission to take an approach that focuses on strengthening international
chains and industrial clusters, rather than specific sectors or regions. The ports
want to take the lead in this cross-border approach by working together more

intensively themselves.

Source: European Commission, 17 May 2021 / Port of Rotterdam 14 January 2025


https://commission.europa.eu/document/download/9db1c5c8-9e82-467b-ab6a-905feeb4b6b0_en

Port in Transition

Why is it so difficult to decarbonise shipping?




Transitions or dilemmas?

Towards a battlefield of conflicts?

COP29 pledge unites global port
actors in elevating the need for
building climate resilience and
adaptation In port systems

Race to Zero, 20 November 2024

MAR 13, 2023 - BACKGROUND

_ack of space in the
Netherlands: how do
we solve this puzzle?

The fossil optimism of MEL
the port

(6;4“@

Center for Maritime
Economics & Logistics

Vers Beton, 18 May 2022

Half of the port area is occupied by fossil industry, but this will

certainly not remain the case due to the energy transition.

However, concrete investments are still lacking, according to
Investico for Vers Beton and OPEN Rotterdam. The

Podcast - 21 Dec '24 05:00

. From our editor

Rotterdam still has by far the largest port in Europe. But
sustainability requirements and a dire shortage of staff are
putting pressure on that position. And then there is drug
crime. Does the port still have a future? And what does it
look like? You will hear that in the Dagkoers special 'The

‘rdam: Icon in Trouble'.

Climate lawyers launch attack on Rotterdam port,

‘'worse than Schiphol and Tata’

Volkskrant, 16 December 2024

2024 set to be hottest year on record

Global average temperature by year, compared with the
pre-industrial average, 1850-1900

2024 —
HET FOSSIELE
DILEVIMA VAN
TNO, 2016 o
PORT Port of Rotterdam is struggling with a ore.
. . industrial
CITY huge staff shortage: '"Will only increase average . . . .
FUTURES : . ' 1940 1960 1980 2000 2020
Leiden-Delft-Erasmus In the comlng yea rs Provisional estimate for 2024, based on January to October temperatures
Source: ERA5, C3S/ECMWF B]B]C|

BNR, 21 november 2024

May 18, 2022

FD, 21 December 2024 1g to uncertain plans and a familiar strategy: growth.
From hub to bottleneck .

3 comments (@© Reading time 11 minutes

Jaargemiddelde temperatuur (°C)

Klimaatstreepjescode - KNMI, De Bilt
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Center for Maritime
Economics & Logistics

Dealing with complexity

A structured process to understand problems, share dilemmas and work
on collaborative, creative and realistic solutions.

MUS CENTRE FOR
URBAN, PORT AND TRANSPORT ECONOMICS
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Ports in Transitions

Multiplicity of interests and stakeholders, often lead
to a ‘battlefield of conflicts’

» In scientific research, the Port-City interface is conceptualised as

a demarcation line, a zone of conflict.

» Growing interest for Positive externalities

» Growth must be inclusive and sustainable;

» If not, risk is to lose its licence to operate from society.

» Conflicts may turn into a battlefield when issues are not
managed well.

» Multiple gaps are addressed in scientific literature: the

institutional gap, innovation gap. We feel the need to make the change

» The ‘Sense of urgency’ gap is the trickiest. happen rather sooner than later. but
) )

» This triggers a collaborative alternative on issues like how?

employment, pollution, and waste.
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Photo: Maurice Jansen, 2019



How are companies making the transition?

Motivation and Actionability

» The ability to drive green transitions
depends on the motivation as well as
the action orientation of companies.

» Also competition and subsidies drive
green change (‘contract-driven’,
‘subsidy-driven’)

» Startups and new market entrants also
bring new business models and lead to
a change in the status quo.

Source: Derived from Van Tulder, Getting all the Motives Right, 2015

INntrinsic

Motivation

low

Action oriented high

extrinsic

Subsidy driven

Inactive

I

Q)
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& &

= 0&

= &

:
Reactive

UPT
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Carbon pricing as instrument to get grip on

Government want to be
In control over the
emission levels

decarbonization?

Dilemmas for shipowners and governments
Control

Administration

o/ -
V—
V—
o/ ==

Keep the administrative
burden acceptable

Effective Stable

Py
MBM needs to be Carbon pricing needs to
effective in reducing be stable enough to
CO2 emissions persuade shipowners to

take short term and long
term measures

EEEEEEEEEEEEEEEE
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Carbon pricing as instrument to get grip on
decarbonization?

Shipping industry’s evasive behaviour Own ship- Bunker
Flag-out Network redesign owners hit outside EU
hardest

EU and its Member (Partial) redesign of the Shipowners who deploy Shipowners may want to
countries do not have transport network is likely their ships in short sea bunker outside of EU-
jurisdiction to regulate to happen, e.g. set up trades will be more member states’ territorial
GHG emissions from transhipment hubs impacted than others, waters, when carbon
vessels sailing under a outside EU with risk of reverse modal price raises above
non-EU member state shift (e.g. road transport) unacceptable levels

flag coming from a non- UPT

EEEEEEEEEEEEEEEE

EU port ot



IMO Net Zero Framework

/6; "‘{Mﬂ
Center for Maritime
Econo isti

mics & Logistics

In April 2025 IMO approved a new set of regulation that apply globally to

ships > 5000 GT

» In April 2025 IMO approved a new set of
regulations that sets a mandatory marine fuel
standard and GHG emissions pricing for
shipping.

» Target of 5% uptake of zero or near zero
technologies or energy sources

» Tier 1 price will be USS 100 per tonne of
CO2eq, Tier 2 price is set at USS380 per tonne
of CO2eq

» [MO Net-Zero fund will be used to reward low
emission ships, and support R&D in transition

initiatives, fund training

Global

fuel
standard

Global

economic
measure

2027, effective
1 Jan 2028

* . Ships must reduce, over

time, their annual greenhouse
gas fuel intensity (GFl) — that
IS, how much GHG is emitted
for each unit of energy used.
This is calculated using a well-
to-wake approach.

» : Ships emitting above GFI

thresholds will have to acquire
remedial units to balance its
deficit emissions, while those
using zero or near-zero GHG
technologies will be eligible for
financial rewards.

EEEEEEEEEEEEEEEE
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Port in Transition

What role do ports play in maritime decarbonisation?

Zoafrd
- -
Center for Maritime
Economics & Logistics

UPT
2afvn
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MEL

Interport relationships
Green pOrt strategles translate in green corridors

More than 50 announced green shipping corridor initiatives

(14
o
46
@ w |
17 _— . e
o 1 {27 - xR B
12
e — 2 >~ . 20
297 - 397/ » 28 £y
44
54
@ / _\\‘ ..\\\ ‘0?
© | : 6.+ 9
o
...... @ @
30 N
: 37
________________ - 30, / )
7}
«—@® - Port-to-port corridor 26

-@- Corridor initiative

» Ports and shipping industry have been separated in their developments for decades, where shipping has
dictated infrastructure developments in ports.

» With today’s decarbonization challenges, there is an increasing interdependency 2afins
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Coordination means collaboration MEL

A. Lack of serviscig,oc?:tlzwallz;\ck of equipment Shippers/charterers: LEAD
B. Lack of volume (demand) e Set ambition for energy transition (H2)
C. Individual solutions, lack of scale * Determine pace of market development
Optimal: * Share information for better planning
D. Joint corridor development (both cargo, and H2 uptake

Fuel (and service) providers: ENABLE
e Set up fuel service network

Public

authorities Share infrastructure and equipment

* Make equipment available
* Contingency planning

Public authorities: SUPPORT

* Align (European) policies on incentives and market-
\ based measures

‘ / * Bring people together around the table.
\.‘ j Fuel / INg Peop g u e taple

Shipowners \ Arvice » Support startup phase of initiatives

and Charterers ‘ R Sroviders * Subsidise initial uptake of technology UPT

Source: Derived from Pfisterer and Van Tulder (2013)
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Case RH2INE

Port of Rotterdam hydrogen ecosystem in inland shipping

Towards a futureproof, standardized hydrogen el .

ecosystem in inland shipping RHINE RHINE

R RH2| NE Network of excellence e g g

Harbours of
i NRW MWIDE
Palitical Rotterdam PZH / Impact on operational
framework Dursburg . programmes, policies AR 7. e ﬂ o . |
Rheincargo Setting up and TEN-T initiatives PRODUCTS &= @yptc p = [T FutureProof S/ o0ine GHEEA) PROVINCIE 32 UTRECHT Wystrachll,
andNRW working groups THED POLVY GROEF
MWIDE / PZH Setting up
netwark
o K o Gemeente ' e rovincie ST
First Scaling up Rotterdam % % P \(-\ T B T N = pl’OV].IlClE
RHZINE exemption & first steps Eco syste N P R om J S J’/ % Zuid-Holland —— Gonneering the s GEldE'rla.nd

towards

Kickstart Study

for ships Standardizatio rridor

" to sail n i NPRC e &% Pport of 5
: : e e . Port of Amsterdam %
Regional Kickstart Study Value Chain parties @AirLiquide i @ Rotterdam duisport é

Initiatives F:;i;;:rhaegdng;r; f;‘:e knowledge institutes Concrete regional :q%
. . initiatives, projects, TITY, . . De Vlaamse excellence in logistics
k first technigue RH2INE Statements investments and W%‘ NIJ megen Provincie » . o~ Waterweg™
Market 2022 strategies identified Port of IH Noord-Holland RhEInCargo -~

Consultatiordmbition to create a system of

guraranteed supply and Start Condor/a and in execution Antwerp (‘
demand of clean hydrogen in RH2INE project Bruges § .
IWT on TEN-T Rhine Alpine Pa nteia =ZBT Bl e
__ ~ S B - EI C B
Yo H F

2020 2021 2022 2023/2024 2030/2040 e create chemistry

Energy Hydrogen Allian

wvi ad onall d.fefmpﬂf!‘&g‘fﬂ'ﬂ

Rhain-Neckar

UPT
zafurs

ERASMUS CENTRE FOR
URBAN, PORT AND TRANSPORT ECONOMICS

Source: RH2INE, 2025
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Case RH2INE (2) MEL

Why vou need stakeholders to be part of the transition journey?

» Government to Government (G2G) across

corridors to align regulatory frameworks

» Government to Business (G2B) to arrange the Ll g
right market conditions. Aspects & parties in business of H2 inland shipping

FACILITATORS: banks, investors, energy suppliers, knowledge institutes,
ports, regional governments, ministries / governmental agencies

Inland shipping sector

» Business to Business (B2B) to operationalise the Hydrogen / Energy sector

strategic intentions

Vessel owners

Logistics partizas Logistics

Hydrog e-n- -s-u-pT ;; HE‘FS- ----- “‘E‘h ipyards parties

Hydrogen supply
production &
infrastructure

Hydrogen logistics
storage & transport

Hydrogen vessels

Cargo owners

on board technology

» ‘Banks to Business’ (Ba2B) to make sure

investments are made for new technologies

2afvad

ERASMUS CENTRE FOR
URBAN, PORT AND TRANSPORT ECONOMICS

Source: RH2INE, 2025



Case: Human Capital Coalition Energy Transition

Port of Rotterdam prepares future generation education

* Awareness and reputation of learning and working in the
Port of Rotterdam

* Promoting diversity and inclusive employment practices

* Connecting education to the labour market (Energy
Campus Rotterdam)

* Practice-oriented training (company schools)

* Positioning the Port on the international labour market

* Netherlands is facing a rapidly ageing population

« 8,000 vacancies in the Port of Rotterdam (total employment
193,000)

 Inflow of young people is lacking behind (decline, rather than
increase of students)

. W )
- .‘ : - -» ) ~ - -~ -
™ ,.' -~ . - o [ g L
3 SRS e ) | .
. - -oo‘ - -

s.-“...“

Gemeente

TECHNIEK
HOGESCHOOL
RO"ERDAM ROTTERDAM

e DEltCﬂinqs ﬁ@ GROUP Co-funded by

LEADING IN LEARNING  the European Union

ort of
otterdam




Ports as a force for positive change?

PORT
CITY
FUTU RES

EEEEEEEEEEEEEEEEE

Coordinating over multitude of approaches and good practices

S Green port
T+ Clean, healthy, liveability (1)
Zero emisgd technology (2)
Win sorgﬁsgg)me 3)
PA aﬁ!@eﬁﬂemr (4)
SustainabMﬂhegement (9)
> Engine Cluster
3 Efﬁciencig reliability (1) Cluster objectives (1)
g Time is moﬁesy (2) Trust and ?hﬁe@%lue (2)
; 1%@9595%?)" Narrow %‘r!.%t?d'm (3)
E PA as Engineer (4) PA as Cmamﬁﬂﬁ%ager
:,3) Process management (5) (4)
Community management (5)
Gateway Mainport Brainport
Cargo volumes ( Strategls onnectivity (1 Digital connectivity (1)
%éltﬂ% Hub and spo?es Smart infR&&@Sre (2)
Bﬂp%ﬁs.er Faci Mt@tgr ~-Entree-
> PA as Operator (4) PA as Facilitator (4) PA as preneur (4)
3 Transport management (5) Corridor Management (5) Innovation Management (5)
Low Technological complexity High

Source: Jansen (2025)

The port governing body depends on port
operators and technological solution providers to
make zero emissions technology happen

A shift from conflict to collaboration is required to
move beyond the conventional battlefield towards
a green port.

Multiple roles are attributed to port governing
bodies

Creativity, learning and adaptation to new
realities is paramount to go beyond existing
business paradigmes.

EEEEEEEEEEEEEEEE



Port in Transition

Outlook towards Wednesday’s Future of
Fuels Game

2 haar/
z. -
Center for Maritime
< Economics & Logistics
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Marine Fuel(s) of the future

Playing field and functions @
- .
» Maritime side 'ii
E

® Building/Removing ships as functions OCEAN

(Methan

OCEAN ol)
(Ammon
1a)

to the shipping lines
® Retrofitting ships with WAPS and/or
CCS

» Port side

* Building/removing port
infrastructure (bunkering & storage)
Production Storage Pipeline Bunkering

to transition towards alternative

fuels available
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