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This report summarises the results of a 9-week studio
project on the theme of Ports, Portscapes and Port Land-
scapes and potential transitions towards a circular future.
The focus area was the Eurodelta in North-Western Eu-
rope.

The studio was organised in a manner where groups of five
students initially concentrated on the analysis of the topic,
as well as coming to terms with the theoretical part behind
it, and the subsequent development of regional design
vision, followed by a strategy that lays out the implemen-
tations needed to arrive at that future. Two weekly tutor-
ing sessions with Birgit Hausleitner and Alexander Wandl|
guided the development of these products.

This document is set up as follows:

Firstly, the scene is set by defining the scope, the topic and
elaborating on key theories, which leads to our research
question. A thorough analysis follows, which also gives
more specific definitions of our guiding terms “port”, “Ports-
cape” and “Port Landscape”. The structure of the studio is
then mirrored with one chapter on the vision, followed by
another one on the strategy, which concludes by answer-
ing our research questions. Finally, the report closes with a
reflection on the studio process.

TU Delft, April 2024

Elena Agterdenbos
Fenne Manshande
Niels Samuels
Romane Sanchez
Maximilian Theye

Abstract

Portscapes are one of the most important hubs in the global economic system that facilitate the movement of goods
and shape the socio-economic conditions of their surroundings. However, in times of climate change, they face unprec-
edented challenges to completely transform their current ways of operating and fully reduce their contribution to a linear
economy and socio-spatial injustice. These challenges go far beyond purely economic considerations and calls for a
closer analysis of their current spatial impacts and system flows.

Despite their significance, the spatial effects of Portscapes and their role in a shift towards sustainability and circularity is
rarely the main focus of urban and regional design efforts. Drawing upon key theories such as circularity, decentralisation,
socio-spatial justice, and sustainable land use, our approach involves a multidisciplinary analysis of ports and Portscapes
in the Eurodelta portlandscape in North-Western Europe. Through analysis we have identified the different functioning
of portsscapes, the stakeholders they encompass and the spatial dynamics shaping ports, Portscapes and Port Land-
scapes.

Our goal is to develop a strategy for the future of the European Portscape after a successful transition towards circular
and just development to create a sustainable Eurodelta. This is achieved through a set of five objectives; integrating the
ports, Portscapes and portlandscapes; increasing the resource efficiency of Portscapes; regenerating Portscapes for
humans and nature; embracing technological innovation; facilitating a socially just transition.

The spatial implications of these five objectives should not be neglected, and our strategy outlines what changes need to
happen and when. In four Phases of spatial interventions and regulatory frameworks, we propose to build a just and truly
circular Portscape, in harmony with the Eurodelta Port Landscape.

This report holds key implications for both academia and practice, as further light is being shed on the spatial dynamics
of Portscapes and potential transition pathways. By understanding the interplay of ports with their surrounding environ-
ments better, policymakers, urbanists and other related stakeholders can make informed decisions that promote sustain-
ability and resilience. Ultimately, our efforts regarding the creation of more sustainable Portscapes contribute to broader
(global) goals of addressing climate change, promoting socio-spatial justice and ensuring inclusive development.
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Introduction

Setting the Scene

Climate change

Ports as cause

A key factor in the current and future development of ports
is climate change. Human activities have a decisive influ-
ence on the development of the global climate. The IPCC
states that this influence is clear and recent anthropogenic
emissions of greenhouse gases are the highest in history
(IPCC, 2014, p. 2). Particularly due to the growth of econ-
omy and population, emissions have risen sharply since
pre-industrial times. Concentrations of carbon dioxide,
methane, and nitrous oxide in the atmosphere are at lev-
els not seen in 800.000 years. The impacts of this can now
be observed throughout the global climate system. Con-
sequently, it is highly likely that they are the main cause of
global warming (IPCC, 2014, p. 44) The resulting effects
are graphically described in figure 1.

Ports as victims

The main effect of climate change on ports is sea level
rise (SLR) (Figure 2). The UN Intergovernmental Panel
on Climate Change uses Representative Concentration
Pathways (RCPs) to project future scenarios regarding
greenhouse gas and air pollutant emissions in the 21st
century, which form the base of SLR projections. RCP2.6
envisions significant emission reductions, aiming to lim-
it global warming to below 2°C, while RCP8.5 depicts
continued high emissions with minimal mitigation efforts
(IPCC, 2014, p. 59). Depending on the scenario, varying
levels of sea-level rise are predicted by the IPCC, with
RCP8.5 even suggesting a 2-meter increase by 2100 (al-
though with low confidence). Regarding our study area, it
can be stated that SLR along the Dutch coast has closely
mirrored the global average over the past century (KNMI,
2023)

Inooming\

energy
Atmosphere

Trapped

Greenhouse energy
effect

Main effects in the Eurodelta

Acceleration of sealevel rise  Wetter winters

Increase in average Increase in

temperature and heat extreme summer showers
More sunshine Possibly stronger gusts of wind

Little change in

Increase in droughts wind speed and direction

Figure 1. Climate change and the Eurodelta

worst case
scenario

Figure 2: Sea Level Rise scenarios
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Setting the Scene
Scope of study

Ports in North-West Europe

Historically, ports have been the centre for human global
development via trade and transport, as demonstrated
by the 91% of European ports located either in or in very
close proximity to an urban area (ESPO, 2019, p.29). Af-
ter the industrial revolution and industrialisation, European
nations and port cities dominated and controlled global
harbours (Hein, 2013, p. 809), being central in the flows of
goods and people. Since then, globalisation and contain-
erisation have reshaped all ports and port cities, putting
them in the centre of their relative governments’ sight-line
(Hein, 2013, p.809).

Today, ports’ influence stretches further than simply han-
dling cargo, and their impact, both positive and negative,
spreads both across the sea and deep in the hinterland
(Bergqvist & Monios, 2019, p.1). Atthe crossroads of sup-

ply chains, they regroup transport, energy, industry and
blue economy (ESPO, 2019, p.4). Their importance has
become clear in the face of recent trade route disruptions,
the global pandemic, energy transition, technological inno-
vation and demographic and geopolitical shifts (Deloitte &
ESPO, 2021, p.4)

Hubs for Humans

From governance to employment, leisure or simply as end
users, citizens are embedded in port organisation and de-
velopment, in particular from population growth resulting in
demand growth (Deloitte & ESPO, 2021, p.20).

In the centre of change

As both contributors and victims to key crises, in partic-
ular the climate emergency as seen above, European
ports and their managing bodies are a strategic partner in

responding to today’s main challenges of decarbonisation
and digitalisation. (ESPO, 2019, p.4)

Space for ports

More than a collection of social, environmental and eco-
nomic functions, ports are also defined by their major spa-
tial implications. Indeed, a port comprises a series of in-
teracting spaces and actors, forming a holistic machine.
With 50% of global trade in value terms being maritime,
and cross border infrastructure key in port operations (Ver-
schuur et al, 2022, p.2), ports hold not only a virtual but
spatial importance in the global and more specifically Eu-
ropean landscapes.

Although the overall value of ports is well established and
researched, the spatial impact of the port on its surround-
ing landscape, and that of the necessary transition are less
commented on.

Port Portscape

—

This report looks at the spatial relationships for port tran-
sitions. For this, we focus our study on three key scales,
which we explore, define and analyse in the following
chapters:

« Ports

*  Portscapes

« Port Landscapes

(Figure 4)

Port Landscape

Port
_

Portsoapﬂ

Port LandscapeJ

Figure 4: Scope of Study
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Setting the Scene

Ports in the centre of change

10

“The diversity of economic activities in the port-industrial com-
plex [..] presents numerous possibilities for setting up cir-
cular activities”

BVR/Ecorys for the Province of Zuid-Holland. (2022). Circulair Zuid-Holland spatial strategy; strategic study

“Strategic connectivity of companies and organizations within the Port of Rotterdam contributes
to innovation and renewal in the Netherlands”

Erasmus University. (2022). The strategic value of the Port of Rotterdam for the international
competitiveness of the Netherlands.

“At the same time, ports themselves arg a major source of
greenhouse gas emissions and local air pollution

Environmental and Energy Study Institute (EESI). (z.d.). Issue Brief EESI. https://www.eesi.org/papers/view/issue-brief-climate-change-
mitigation-and-adaptation-at-u.s-ports-2022

“Ports will play a pivotal role in Europe’s decarbonisation
agenda’

InnoEnergy. (2022). A practical guide to decarbonising ports: Catalogue of innovative solutions.
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Setting the Scene

Theoretical framework

CIRCULAR ECONOMY

Theory

Circular economy is a response to the linear economy
processes commonised by the spur of consumerism,
materialisation, capitalism (Friant et al, 2023) and global-
isation. Indeed, while the current processes tend to have
one single lifespan, circular economy processes aim to
view an asset’s life as multiple loops, redefining waste as
aresource (Ellen McArthur Foundation, 2024). Aiming to
decouple economic activity from the consumption of finite
resources, the core principles of circular economy are:

«  Demand reduction

+  Resource efficiency to minimise waste and pollution

« Regenerated nature

Different stakeholders have diverse understandings of
what a Circular Economy is and it is common for it to be
summoned in order to justify consumerism (Evenhuis,
2024). Indeed, Circular Economy, when applied superfi-
cially, encourages consumption in favour of recycling and
alternative (low carbon) production routes (Savini, 2023).
In opposition, Friant et al (2023)'s argue there are 7 cycles
of circularity.

Spatial implications

While it is easy to agree with the concept of Circular
Economy, it is much more difficult to actually implement
it. Indeed, depending on the meaning given to it, Circular
Economy will have different spatial consequences. These
might range from:

«  Phasing out of fossil fuel infrastructure

«  Green energy infrastructure

*  Repaircentres

«  Recycling centres

+  Regenerated green spaces

DECENTRALISATION

L~

Theory

Decentralisation refers to the process of transferring pow-
ers, responsibilities and resources from a central body to
local bodies, the latter thus gaining a degree of autonomy
(OECD, 2020) (Khambule, 2021, p.5). Typically, this re-
fers to national government to subnational government,
however, more than political, decentralisation can also be
expressed in fiscal or administrative processes. The ac-
tual benefits of decentralisation have been contested by
some, especially fiscal decentralisation, deemed contro-
versial (Clifford et al, 2023, p.1173). However, it should be
noted that political decentralisation increases the power
of democracy and strengthens community and engage-
ment. (OECD, 2020)

Spatial implications

On top of administrative, political and fiscal decentrali-
sation, within the scope of this study, we understand this
theory to apply to processes as well, in particular energy,
materials, knowledge and ecosystem assets, which is
there decentralisation can be manifested spatially. For
example, in the current energy system, fossil fuels are at
the centre, in particular oil. A decentralised energy network
would involve multiple smaller scale, local energy gener-
ation modes - solar panels on the roof, wind turbines in
the sea etc... The benefits this brings is flexibility and se-
curity, as a decentralised network is more resilient than a
central one. Similarly, a decentralised materials network
would imply that the demand for raw resources is spread
out rather than intensified on one element (e.g. alternative
low carbon construction materials rather than shifting all to
timber).

SOCIO-SPATIAL JUSTICE

v

Theory

Cities are successful at linking people from different plac-
es, but less so for people within the same place (Healey,
1996), contributing to a lacking sense of space. Spatial
(in)justice is an international and focused emphasis on
the spatial or geographical aspects of justice and injus-
tice, specifically, the fair and equitable distribution in space
of socially valued resources and the opportunities to use
them (Fritsch et al., 2024).

Spatial implications

Growing inequality, socio-spatial fragmentation, and lack
of access to public goods are threats to the sustainability
of our cities (Rocco, 2022) Socio-spatial justice is one of
the greatest global contemporary challenges and one of
those modern wicked problems, as decisions doing good
in one aspect of sustainability might lead to adverse con-
sequences on another (ie regenerated greenery amenities
in a deprived neighbourhood for Environmental Sustain-
ability might ripple into gentrification, detrimental to Social
Sustainability).

SUSTAINABLE LAND USE

Figure 6: Key Theories
Theory
The United Nations defines sustainable land use as “the
use of land resources, including soils, water, animals and
plants, for the production of goods to meet changing hu-
man needs, while simultaneously ensuring the long-term
productive potential of these resources and the mainte-
nance of their environmental functions” (FAOUN, 2024)
The success of a sustainable land use is determined by
the interactions between land resources, climate and hu-
man activity. Indeed, more than ever, what could be a
symbiosis between People and Planet has turned into a
parasite, with humans destroying their host.
Despite Nature Based Solutions and sustainable land
consideration and use in general being key in achieving
the Sustainable Design Goals (OECD, 2020), there is still
lacking coordination, with competition for land use pre-
venting holistic strategies.

Spatial implications

Spatially, sustainable land use can be categorised into 4

services:

«  Provisioning services — physical things we can take
from the environment

*  Regulating services — ensuring we have an environ-
ment fit to live in

+  Cultural services — the benefits we get from the envi-
ronment that are perceived by us

«  Supporting services — the processes that ensure that
ecosystems are healthy and can continue to supply
the benefits above in the long term

(Scottish Government, 2021)
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Setting the Scene

Theoretical Framework
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Figure 7: 7 Cycles of circularity

Understanding circularity in the context of human societies and planetary well-being requires an exploration of diverse
socio-ecological cycles. Through critical review in the recently published study by Friant et al (2023), seven pivotal cy-
cles have emerged as essential frameworks for comprehending circularity’s implications. These cycles intricately weave
together, forming an integrated understanding of sustainability and circular economy challenges.

1. Bio-geochemical cycles of the Earth

«  Earth’s bio-geochemical cycles, encompassing water, carbon, nitrogen, and other ele-
ments, regulate matter and energy circulation.

«  Disruptions, particularly in the carbon cycle, due to human activities threaten global
weather patterns, atmosphere integrity, and food production.

2. Ecosystem cycles

«  Biodiversity and ecosystem cycles sustain life through energy and nutrient circulation.

«  Human activities, including habitat destruction and pollution, contribute to biodiversity
loss and ecosystem collapse, exacerbating the sixth mass extinction event.

3. Resource cycles of materials and energy

*  Human economies rely on resource cycles, from extraction to disposal or recycling.

« Unsustainable resource management leads to waste accumulation, ecosystem deg-
radation, and potential resource shortages, highlighting the urgency for sustainable re-
source use.

4. Political cycles of power

«  Political structures determine power distribution, impacting governance, decision-mak-
ing, and societal well-being.

« Inequitable power dynamics pose threats to democracy, emphasising the need for in-
clusive institutions and mechanisms for citizen participation.

5. Economic cycles of wealth, capital, and money

«  Wealth, capital, and money flow within economies, influencing societal prosperity and
stability.

«  Accumulation of wealth in a few hands leads to inequalities and ecological degradation,
necessitating re-distributive policies and democratic control over resources.

6. Knowledge cycle of technology, information, and education

+  Knowledge dissemination and technological innovations shape societal progress and
equity.

« Barriers such as patent laws and privatisation hinder equitable knowledge sharing,
highlighting the importance of open-access initiatives and inclusive education.

7. Social cycles of care

«  Cycles of care, often undervalued, are fundamental for human well-being, community
resilience, and ecosystem health.

«  Neglect of care cycles leads to societal crises and hampers resilience against envi-
ronmental challenges, emphasising the need for prioritising care in social and environ-

mental policies.
15



Setting the Scene
Research questions and conceptual framework

Conceptual framework

When striving for sustainability, it is essential to consider
the 5 P’s. In our analysis, vision and strategy making for fu-
ture Ports, Portscapes and Port Landscapes, we are guid-
ed by the following frameworks and their associated based
concepts. (Figure 6)

In practice, Planet and Prosperity are the most considered,
and despite the emergence of the People, Peace and
Partnership notions (albeit slow and still underexplored -
(Rocco, 2022)), there is still one major gap: the multidi- K
mensional approach. Indeed, it is extremely difficult to for- .
mulate a well defined and holistically integrated analysis, .
vision and strategy which considers not only the individ- .
ual requirements and benefits, but also the ripple effects, . .
the co benefits, the complementary or clashing elements. . .
Within the scope of possible, this multifaceted and layered . .
approach is the one we are taking in trying to consider the .
Ports, Portscapes and Port Landscapes of the future. O:

In addition, while circular port strategies are emerging .
throughout the European government landscape, these
limit circularity to the resource cycles, mainly translating in
an energy and materials focus. Our approach stands out
by understanding the different nuances of circularity and
incorporating those 7 cycles as the base for all our pro-
cesses. Naturally, some cycles are better suited to some
P’s (e.g. Ecosystem cycle and Planet), however, we do not
exclude the possibility of interaction between each P and
each cycle (e.g. Ecosystem and Prosperity).

liveable spaces | climate adaptation

inclusive planning env_ll.'onmental c @
resilience \ @ :

m_ultldlsclplmary a}nd regeneration
integrated planning

PROSPERITY @

decentralisation PORTS S-
ﬁ RT
NDSCAPES OF

THE FUI-LEE

PARTNERSHIP

e e e,

Research questions . .
Itis now clear that ports have and will continue to be linch- .
pins of modern regional planning. In order to create a 100 .
year plan for the future of Ports, Portscapes and Port Land- PEACE
scapes, we ask ourselves the following guiding guestions. <
These are split into 3 steps: .

b 1. Definition S )

How can Ports, Portscapes and Port Landscapes be defined? .. o

b 2. Spatial relations el e
What is the impact of Portscapes on surrounding environments and communities? ‘., o .
What is the Portscape of the linear economy? e L Ve

b 3. Envisioning the future
What is the Portscape of the future?

How can Portscapes be key in the transition to a Circular Economy?
What role do they play in ensuring a just transition? Figure 8: Conceptual framework
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Analysing Ports,
Portscapes and
Port Landscapes

Scope of Analysis

Port Portscape

In order to answer our key research questions, we focus
our analysis on key spaces and key scales. Namely, Ports,
Portscapes and Port Landscapes, starting from the North-
West European scale to South Holland. Indeed, with Euro-
pean port cities at the heart of European development for
centuries, it is essential to start with a broader scale under-
standing of spatial and virtual relations (Hein, 2023,p.32).
Then, with each port city territory having distinct spatial
strategies, flows and stakeholders (Hein, 2023, p.32), it is
the logical sequence to dive deeper into specific port cities
of South Holland, taking Rotterdam as a case study in a
few occurrences.

Figure 10: Eurodelta scale

Port Landscape

Figure 9: Scope of analysis

Figure 11: South Holland scale
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How do Ports Work?

Northern Europe is shaped by harbour landscapes

Throughout Europe's history, maritime transport has
significantly spurred economic development. Facilitat-
ing trade and connections among European nations, it
secures the supply of energy, food, and commodities. It
serves as the main mode for European imports and ex-
ports: Seaborne trade accounts for nearly 90% of the EU’s
external freight trade, with short sea shipping comprising a
third of intra-EU exchanges in ton-kilometres. European
ports annually cater to over 400 million passengers, while
maritime industries significantly contribute to employment
and income in the region. (European Commission 2024)

Figure 12 shows how the global movements of goods un-
fold by highlighting the top 15 flows to and from the EU
seaports. Global maritime traffic experienced less impacts
from the pandemic than feared, with a quicker rebound
compared to past recessions. The EU boasts around
300 TEN-T maritime ports and roughly 250 inland ports,
integrated into a 20,000 km network of waterways (ERA
2020: 4) As figure 16 shows, these ports are located all
across North-Western Europe, both along the shores and
inland.

Yet, as can be seeninfigure 13, the volumes of cargo trans-
ported vary greatly between the different ports. The biggest
share in EU seaborne cargo is held by ports located along
the North Sea, commonly called the ,Le Havre-Hamburg
range‘ (European Parliament 2015: 19). However, even
within this range, there are considerable differences, with
Rotterdam being by far the leading port, followed by Ant-
werp and Hamburg (ERA 2020: 7) Over the last decades,
competition between ports over cargo loads and the hin-
terlands and networks they serve has risen, turning port
markets from being monopolistic or oligopolistic to com-
petitive. The main reasons for this trend are the rise of the
container, the liberalisation of transport modes in the EU
and the hinterlands themselves becoming more and more
discontinuous. It has to be noted that this intermodal mar-
ket is highly volatile (Notteboom 2008: 4).

inward /
1 USA (East Coast) 147
UK

, in million tonnes
6 Norway 920

USA (East Coast)

7 China 79 Turkey

3 UK 107 8 Brazil 76 China
4 Russia (Baltic Sea) 91 9 Russia (Black Sea) 73 14 South Africa 38
5 Turkey 91 10 Egypt 55 15 Canada 35
Figure 12: Global flows
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Figure 14: Ports’ cargo sizes
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How do Ports Work?

Ports work together with Europe’s transport infrastructure

Figure 17 illustrates various modes of hinterland transport.
Across EU countries, road transport is generally predom-
inant, while the use of rail and water transport for freight
varies due to geographical, economic, political, and envi-
ronmental factors. Inland waterways are heavily utilised in
regions like the Rhine-Scheldt delta, as well as along the
Rhine. Notably, German ports like Bremen and Hamburg
handle substantial rail traffic. Just as competition between
ports, the modal choice is dependent on economic fac-
tors, including transport cost, time, and reliability, alongside
constraints like load dimensions and cargo type. (Europe-
an Parliament 2015: 8-9)

Regarding the different cargo flows in European seaports,
five primary markets exist, each with unique dynamics, as
can be seen in the table below (adapted from European
Parliament 2015: 34) Port specialisation is common, with
Rotterdam leading in multiple categories, Hamburg focus-
ing on containers, and Amsterdam on liquid bulk. Ports in-
tensify inter-modal networks to key logistics core regions in
France, Germany, the Alpine region, and East and Central
Europe. (Notteboom 2008: 19).

Road (HGV)

==
o <>

Inland Shipping

Figure 17: Transport mode scenarios

=
L1 |
—
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- &

Pipeline

Type of Load Distance Mode preferred Constraints / Peculiari-
ties
Bulk Often short (e.g. power | Pipeline for oil and gas Low value goods
plants / refineries / heavy | Rail/barges for dry bulk | Demand not easily
industry plants) (coal/grain) contestable
Longer distance more | Road used for smaller/
frequent in case of transit | occasional loads
traffic
Container Mostly within a radius of | Road for short distance | Traffic more contestable
300 km (lower lead time) (attracted by different ports)
Up to 1000-1500 km IWW where available (low | Road preferred for high
cost, high capacity) value and refrigerated
Rail for regular/frequent | cargoes
services
Ro-Ro In general less than 300 km | Road Flexible for short distance

More rarely rail
(combined or rolling
motorways)

traffic
High cost for long
distance

In general within a radius of
400-500 km

General cargo

Road (more flexible, for
smaller loads)
Rail and IWW (if available)

Higher cost for road
Specialised cargoes

(e.g. coils / bars / pipes),
different types of wagon
needed

High  volumes  (timber,
building materials, etc)
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Figure 18: Transport mode characteristics
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How do Ports Work?

Port are governed by a number of public actors

Due to their locations within different national and regional
systems, Portscapes across the Eurodelta feature differ-
ent systems of governance. For this reason, we present
that one of the Port of Rotterdam as an example to illus-
trate functions and effects.

As one of Europe’s largest ports, the Port of Rotterdam
and its surroundings form a complex system. Within it, var-
ious stakeholders influence and play pivotal roles in shap-
ing the port's operations, policies, and development strat-
egies. The stakeholder analysis reveals the diverse range
of actors involved, each with different levels of interest and
power.

Public bodies

The governance structure of the Port of Rotterdam in-
volves regulatory oversight from the European Union,
Dutch national government, South Holland Province, Mu-
nicipality, and Port Authority, each playing distinct roles in
trade, environmental regulations, infrastructure develop-
ment, and port management.

Businesses

More than public actors, private companies also have a
great impact on ports. Indeed, diverse stakeholders, in-
cluding energy, chemical, and cargo companies, waste
management and construction firms, local residents and
employees, NGOs, and academic institutions, contribute
to its economic growth, environmental sustainability, and
community well-being.

Financial Capital

Finally, various stakeholders such as landowners, inves-
tors, and housing corporations possess diverse interests
crucial for port economic development. Effective collab-
oration and strategic planning are essential to address
shared goals, although navigating these dynamics can be
challenging. Nevertheless, identifying and engaging key
stakeholders is vital for successful realization of develop-
ment projects, and further, regional planning.
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Figure 21: Current public actors in the port

Netherlands Nov 2020

Havennota 2020-2030
Port Agenda 2020-2030

Main Goals

- Mobility and connectivity
- Security

- Digitalisation

- Economy and innovation
- Europe and international
- Sustainability

- Spatial environment

- Employment
Timeframe

2020-2030

Belgium Dec 2021
De Vlaamse Havenstrategie
Flemish Port Strategie

Main Goals
- strengthen the position in competition

- sustainable growth and development

- increase added value

Timeframe

unclear (other strategies until 2050 mentioned)

(Y
[y
]
[
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France Jan 2021
La Strategie nationale portuiare
National Port Strategy for a Port Network Integral

to Logistics Chains, Economic Development and
Ecological and Digital Transitions

Main Goals

- (French) ports as essential links in the
performance of logistics chains

- (French) ports as tools for the economic
development of regions

- (French) ports as catalysts for the ecological
transition

- (French) ports as drivers of innovation and digital
transition

Timeframe

2050 trajectory, with 2030 intermediate course /

roadmap

2025 for main early actions
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Germany May 2024
Nationale Hafenstragie
National Port Strategy

Main Goals

- Making German ports more competitive

- Turning ports into sustainabkle.nodes for the energy
transition, climate-neutral shipging and industry
and into interchanges for a mobility shift

- Foster digital transformation

- Secure and future-proofing of employment and
education

- Secure, expand and protect communications
infrastructure alining with needs

Timeframe

unclear (climate neutrality in 2045)

'
'
1
]

.

EU Resolution: Jan 2024 — Strategy by end 2024
European Port Strategy

“Main Goals
- Gounteract foreign influence
- Fagjfitgte energy transition
- Ensure tompefitiveness
Timeframe e
not known yet — a dgfinitive EU port strategy is to be
presented by the Furopean Commission by the end
of 2024 )

~oa

Figure 22: Eurodelta governments’ port policies
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How do Ports work?
Defining the Port

Our analysis encompassed the multifaceted dynamics of
ports.

European ports have historically served as vital engines of
economic development, facilitating trade, energy supply,
and passenger transport.

The intricate interplay of functions and stakeholders, in-
cluding public services, businesses, communities, knowl-
edge institutions, and financial entities, shapes port oper-
ations and development strategies. Competition among
ports for cargo loads and hinterland connections under-
scores the importance of logistical efficiency and econom-
ic factors in port governance.

From this, we come to our definition of Ports below. As vi-
sually represented in Figure 23, ports are characterised by
a clearly defined spatial boundary and coherence, where
every element fits with the other, with ships and transport
infrastructure facilitating the crossing of this boundary:.

Port

noun
/pa:t/

amachine of spatially defined and integrated maritime
services and infrastructure facilitating (water based) transit.

26

- —
Q.
Vo ‘\I\ces \
/ &2

distribution

chemicals

refineries
energy

/,
ndus tries

information
connectivit

Figure 23: What is a port?

27



Whatis a Portscape?
Ports work in conjunction with their hinterlands

Port locations

Portscapes typically overlap with a type of territory that
cannot be classified as being distinctly urban and rural. It
is therefore crucial to better understand this type of space
that can also be called a peri-urban area. While many
definitions exist, they generally represent transition zones
where urban and rural elements coexist. Peri-urban areas
sprawl along the urban edges, which makes them encom-
pass scattered settlements and urban clusters around
transport hubs. They undergo rapid urban expansion, of-
ten intruding marginal agricultural lands, which is resulting
also in a functionally fragmented mix of urban and rural
(Wandl & Magoni, 2017, p. 1).

Due to this multifaceted nature and the fluid boundaries, it
is difficult to specifically delineate peri-urban areas. A mul-
tidimensional approach that integrates physical, econom-
ic, social and personal aspects is thus necessary to fully
grasp them in their diverse and complex nature (Gelder-
mans et al., 2018, p. 18).

A feature that these areas nevertheless have in common
is an interconnected urban fabric rather than being dis-
crete cities in a rural landscape. Infrastructural networks
shape their spatial layout, which leads to coexistence of
functionally linked areas next to local patches that remain
disconnected. Additionally, these areas are remarkably
diverse functionally, with job-to-resident ratios often sur-
passing those in inner cities (Wandl et al., 2017, p. 57).

Mapping peri-urban areas

We mapped the patterns of peri-urban areas in the Euro-
delta and overlaid the port network to identify potential pat-
terns. For this, we used an adapted method by Wandl et al.
(Geldermans et al., 2018, p. 17-18):

Dividing the area into grid cells of 1000m x 1000m;
Selecting those cells with a population between 152 and
5000 inhabitants;

Adding grid cells, with a population of 152 or less that over-
lap with areas of the CORINE land cover classes indus-
trial or commercial units, port areas, airports, mineral ex-
traction sites, waste sites, port and leisure facilities, and all
major roads and railway tracks and associated land;

From all these cells, subtracting those that are classified
as continuous urban fabric according to CORINE.

The most striking feature of the result is the different na-
tional patterns of the distribution of peri-urban areas.
Alongside, it is visible that each port is also embedded in
a structure of peri-urban areas. Thus, it can be concluded
that Portscapes are — at least to a very large extent — char-
acterised by aspects that are typical to peri-urban areas.
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Whatis a Portscape?
Portscapes and natural areas

Land-cover

Figure 28 shows a direct connection between the loca-
tion of ports and the land-cover. Most of the ports are not
adjacent to forestry land-cover. The reason for this is that
ports need to be easily accessible to maritime transporta-
tion networks, which include shipping lanes and navigable
waterways. Forested areas may not provide the necessary
access to these networks, which are crucial for the move-
ment of goods and cargo to and from the port. Ports are of-
ten located at even topography which is better for the con-
struction of port infrastructure such as docks and storage
buildings. Flat, open coastal areas or estuaries are better
for port development. These areas are better for infrastruc-
ture constructions. Forested areas have uneven topogra-
phy and dense vegetation which can cause challenges for
developments of the port.
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Natura 2000

It is remarkable that multiple ports are adjacent to Natura
2000 areas. Besides, there are high natural values in the
immediate vicinity of the ports. This may seem illogic, as
industrial areas can be polluting to nature due to their port
activities. The reason for this relationship between ports
and nature areas is the location of the ports in estuaries.
This location close to water provides possibilities for flora
and fauna. Estuaries are incredibly diverse ecosystems,
where freshwater from the rivers meets the saltwater from
the sea. This creates a unique environment that supports
a variety of plant and animal species. This causes that
ports located in estuaries are often surrounded by biodi-
versity. This may include marshland, mangroves and mud-
flats, which can serve as habitats for species. However,
the development of ports in estuaries can lead to habitat
loss, which has negative impacts on the flora and fauna.
Dredging, construction activities and land reclamation can
destroy habitats, such as these marshlands, which are es-
sential for many species like birds and fish.

Some port areas even host permanent nature, where
biodiversity values or protected species might already be
present. These are the Natura 2000 areas. The Rhine-
Meuse delta with its sandy soil forms the perfect habitat for
animals and plants.

B Natura2000

Unfortunately, ports can be huge sources of pollution, in- ® Pors

cluding oil spills and chemical contaminants. This can
have harmful effects. On top of that, pollution can harm
the water quality and threaten the health of many species.

Figure 26: Portscape land use aerial Figure 27: Portscape buildup diagram 4 Figure 28: Eurodelta’s natura 2000
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Whatis a Portscape?

Portscapes and people

Planet, Prosperity and...?

Port managing bodies have both private and public
performance goals, traditionally focusing on econom-
ic growth, developing competitive ports with maximum
positive outcome for the adjacent area (the Portscape)
and the companies within the port itself (Bergqvist et al,
2019, p.231), the competitive element dominating the
Port Landscape too.

More recently, extensive climate adaptation and mitiga-
tion goals, of which the performance can be assessed
with monitoring devices and quantitative measurements.
This leaves us wondering about the third P - People.
How can a machine such as the port, so integral to hu-
man settlements and relations, both spatially and vir-
tually, not have social a sustainability agenda or perfor-
mance goals?

Indeed, there has been a lacking knowledge and general
academic interest to measure social and socioeconom-
ic impacts of ports (Bergqvistet al, 2019, p.232) and in
broader terms, Portscapes.

Quality over quantity

With the understanding that it is difficult to accurately
assess the social sustainability performance of ports in
quantitative ways, our approach has taken a more quali-
tative approach. People have stories, convictions, com-
mitments, rights, needs.. and feelings!.

People stories

Here, we look at 6 personas, related to the port either di-
rectly or indirectly as part of the Portscape. We wonder
what the port mean to them, what role they play in it and
how these help define what exactly a Portscape consists
of.
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Abdulmalik, the Remote Crane Operator (Hamburg)
Abdulmalik controls a massive gantry crane remotely from
a control room overlooking the port of Hamburg. Through
advanced digitalisated technologies, he maneuvers cargo
containers with precision and efficiency, coordinating
with ship crews and ground personnel to ensure smooth
operations. While worried about the future in light of
automatisaion, he feels connected to the global trade
flowing through the port of Hamburg.

Marie, the Environmental Activist (Antwerp)

Marie is passionate about environmental conservation and
social justice. Living near the port, she witnesses firsthand
the environmental degradation caused by industrial
activities. She wants to hold corporations accountable
and advocates for stricter regulations and greater
transparency. She collaborates with local communities
and environmental organisations. While facing resistance
from powerful interests, Marie remains steadfast.

Y| |

Jan, the Urban Planner (Rotterdam)

Jan grapples with the complex relationship between the
city and its Portscape. He recognizes the economic sig-
nificance of Europe’s largest port, yet he is also mindful of
its impacts on the surrounding communities. Jan strives to
balance industrial and economic development with urban
livability, advocating for sustainable practices and inclusive
planning processes. At the same time he is aware of the
need for Rotterdam to remain in a competitive position.

Pierre, the Ship Captain (Le Havre)

Pierre has navigated the seas for decades as a ship cap-
tain based in Le Havre. He is familiar with the rhythms of
the Portscape. Pierre’s job is not without challenges, as he
navigates through busy shipping lanes, adverse weather
conditions, and strict maritime regulations. Yet, he finds
solace in the camaraderie among fellow seafarers and the
sense of adventure that comes with life at sea.
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Lisa, the Artist (Rotterdam)

Lisa is a contemporary artist whose studio overlooks the
port of Rotterdam. Inspired by the industrial landscape
and maritime heritage of the Portscape, she incorporates
its sights, sounds, and textures into her artwork. Through
her work, she tries to create a dialogue with the local
community in the neighbourhood which used to be home
to many dock workers. She sees the port as inspiration,
but at the same time feels the effect of gentrification.

Sophie, the Fishmonger (Bremerhaven)

Sophie’s family has run a fish shop in Bremerhaven for
generations, benefiting from the fresh seafood supply
coming into the port on a daily basis. She cherishes the vi-
brant atmosphere but worries about changing regulations,
environmental uncertainties and corporate competition.
Sophie adapts, trying to preserve her family’s legacy in the
evolving Portscape of Bremerhaven.
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Whatis a Portscape?

Portscapes and crime

Ports and Portscapes are often places of criminal activities.
This is due to their isolated nature and disjointed functions,
as a lack of urban integration might create opportunities
for illicit trade, smuggling, and other unlawful endeavours.
While criminals make use of the spatial complexity and
limited oversight, while at the same time, many transport
flows come together. Cocaine trafficking is a significant
example to illustrate the role of Portscapes in criminal ac-
tions. Their spatial situation facilitates unsupervised move-
ments which makes them well-suited for drug smuggling.
Criminals may exploit gaps in surveillance in order to carry
large amounts of drugs through the ports.

Eurodelta’s role in drug flows

Cocaine, following cannabis, ranks as the second most
prevalent illicit substance across the EU, although usage
rates and patterns vary significantly among the mem-
ber states. (EMCDDA 2023) The knowledge of cocaine
trafficking largely originates from law enforcement opera-
tions and intelligence gatherings. Details on seized drugs
and shipment origins can provide insights into routes and
transport modes used. Yet, such data may be influenced
by the specific law enforcement strategies employed and
available resources of the authorities and should therefore
be interpreted with caution (EMCDDA 2022).

The story of cocaine

Cocaine is produced using coca plants in South America
and arrives in Europe via diverse channels. Cocaine en-
ters the EU directly from production countries and neigh-
bouring departure areas in South and Central America and
the Caribbean. Here, Brazil, Ecuador, and Colombia are
major departure points according to 2020 data (EMCD-
DA 2022). Notably, large cocaine volumes are trafficked
through EU seaports using commercial containers, which
significantly contributes to making the drug highly avail-
able. Several drug-related crimes are associated with this
trafficking route, including supply chain staff corruption, in-
timidation and violence.
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Moreover, competition within the European cocaine mar-
ket drives drug-related crimes, including gang violence
and homicides. These developments are especially ev-
ident in Belgium, the Netherlands, and Spain, countries
which also have the highest amount in cocaine seizures
(EMCDDA 2023). Cocaine trafficking then affects all EU
states.

Reaching the EU

Shipments are mainly transported via road in vehicles and
lorries to the local markets after arriving at the port-based
main distribution hubs. Alongside, trafficking inside the EU
involves various other means such as commercial flights,
light aircraft, helicopters, railways, sea transport and postal
services. During these transport movements, cocaine is
often hidden in sophisticated compartments, sometimes
alongside other drugs, which also facilitates cash transport
back to the distribution hubs. Moreover, the role of the EU
not only as a place of consumption, but also of transship-
ment directed towards Africa, the Middle East and Asia
appears to be growing. (EMCDDA 2022)

® o

0 75 150 km [N

~

Hamburg
DR
ey
T %
d s
b} H
-“ - '\" :'l
1"
1
#
@ Portlocation
€= Main cocaine access route
Tonnes of cocaine seized per port, 2021
89,6
50
10
1 Figure 29: Cocaine flows in the Eurodelta
35



Whatis a Portscape?
Views from the Portscape of Rotterdam

— PR
B~ —STODUERIE SE S

e TSNS

e, — - Ao £

o s gt S8 PR N L S —
VY.V VYV VVVY VYV VL SR—

Figure 31: Collocation of cycle path and<triick storage g Figure:35: GreenhoUses

37
36



Whatis a Portscape?
Defining the Portscape

Portscapes, the landscapes around ports, encompass di-
verse spatial environments and interactions. Indeed, they
often merge with peri-urban areas, creating transitional
zones blending urban and rural elements, where rapid
expansion occurs around transport hubs. Despite fluid
boundaries, these areas share interconnected urban fab-
ric shaped by infrastructural networks.
More than the built environment, Portscapes can also
be defined by the non built area surrounding it. Indeed,
Portscapes, though avoiding forested land, often coexist
with natural areas, creating unigue ecosystems that sup-
port diverse flora and fauna, despite potential conflicts with
industrial activities.
One of the big disconnects identified in Portscapes is the
abundance of people related processes (including crime)
but lack of consideration for people in past or future plan-

ning.
Overall, our analysis has led us to define the Portscape as
below. In contrast to the well defined and well functioning
machine that is the port, Portscapes are characterised by
a flexible and evolving boundary, encompassing a series
of individually thought and planned spaces, limited by their
spatial context and neglected by the port organisational

frame.

Portscape

noun
/po.t-skerp/

the isolated / disjointed flows and activities spatially adjacent to the
port though not part of the urban fabric, developing freely forming a co-

location of unusual and unrelated functions.
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How do Ports impact Portscapes?
Ports pollute their surrounding areas

While ports have positive effects on their host cities and
regions, primarily in terms of economic benefits, they also
bring about various adverse impacts, particularly concern-
ing environmental factors. These negative environmental
externalities have effects both on a global scale, mainly
regarding greenhouse gas emissions, as well as localised
impacts like SOx, NOx, and particulate matter (PM) air
pollution, alongside noise and light pollution (Roberts et
al., 2023, p.1).

These problems are prevalent across ports globally, al-
though the severity of each issue may vary from one port
to another. The accompanying map illustrates NOx pol-
lution levels across the Eurodelta, overlaid with port loca-
tions,which reveals a correlation.

Looking more closely the European context, the top ten
environmental concerns of European ports in 2023 are
outlined as follows (ESPO, 2023, p.17):

Climate change

Air quality

Energy efficiency

Noise

Water quality

Ship waste

Relationship with the local community
Port development (land related)

. Garbage / port waste

10. Port development (water related)

©®NO O E®N

The detrimental effects of port-related pollution extend
beyond the port borders and immediate surroundings,
which affects both ecosystems and public health through-
out the Portscape. The impacts of ports in this field can be
grouped in several sectors, as can be seen below in the
graphic that further explains the dimension of pollution:

Noise pollution

Port operations and traffic
generate significant noise
pollution, impacting residents
and aquatic organisms. Sources
include vehicle movements, ship
engines, and industrial activities.
Noise pollution can lead to sleep
disturbances, stress, and
increased risks of cardiovascular
disease.

Waste

Air pollution

In port cities, emissions from the
port often constitute a significant
portion of the city's total
emissions. This pollution can
result in various health issues,
ranging from short-term effects
like coughing and breathlessness
to long-term respiratory,
cardiovascular, and mental
disorders.

Soil pollution

Ports can contaminate soil

Water pollution

Ports contribute to water pollution
through ship-related activities,
including il spills, bilge
discharge, and ballast water
contamination. Other activities
like ship repair, cargo handling,
and stormwater runoff also pose
pollution risks. Industrial activities
within ports, such as those from
scrap metal yards, further
exacerbate water pollution
concerns.
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Biodiversity

Light pollution

Port activities, such as
loading/unloading and security
lighting, contribute to light
pollution, affecting local residents
and wildlife. Light pollution can
disrupt sleep patterns and lead to
adverse health effects,
particularly for residents living
near ports.
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Ports generate large amounts of
waste, including wastewater,
plastic pollution, and toxic
sludges. The installation of
exhaust gas cleaning equipment
on large ships is expected to
increase the disposal of
potentially toxic sludge at ports
significantly.

through industrial activities and
transport of hazardous cargo, as
well as contribute to soil erosion
and coastal modification. Soil
pollution poses risks to human
health and the environment, while
port infrastructure can disrupt
sediment transport and coastal
ecosystems.

Ports pose threats to biodiversity
through the introduction of
invasive species and pollution.
Invasive species disrupt native
ecosystems and ecosystem
services, while pollution from
ballast water discharge and other
sources can further impact
biodiversity.

Figure 37: Pollution from port to Portscape

Figure 38: Portscape buildup diagram 5
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Figure 39: NOx pollution in the Eurodelta
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How do Ports impact Portscapes?
Portscapes work as economic hubs

Port economy

Similar to other transport infrastructures, investments into
port infrastructure bring about economic benefits. Ports
historically fostered commerce and welfare, which resulted
in the fact that the major cities worldwide are primarily port
cities. Ports expand market opportunities for businesses,
enable competition and therefore lower prices across sec-
tors like manufacturing, heavy industries and retail. Their
economic benefits are specific to their individual hinter-
lands, ranging from the direct handling of cargo to various
types of support for manufacturing firms (Rodrigue et al.,
2022). In this way, Ports act as economic catalysts, stim-
ulating development in adjacent sectors and locations.
Therefore, the economic effects can be categorised into
direct financial gains/benefits, indirect benefits, and in-
duced benefits (as can be seen in figure 40), although the
latter two are challenging to isolate. While direct benefits
are easily measurable, indirect and induced benefits ne-
cessitate careful assessment, as it is hard to attribute them
directly to specific port investments to show cause-effect
relationships (Rodrigue et al., 2022).

In the EU, the port industry likewise has influences on the
port industry itself (direct impacts), down the supply chain
(indirect impacts) and on the wider EU economy (induced
impacts). Ports host diverse industrial activities, such as
petrochemicals, steel, and automotive sectors, and sup-
port maritime clusters encompassing shipyards, marine
equipment producers, and offshore companies (Euro-
pean Commission, 2013). Ports play a crucial role in the
“‘wider waterborne ecosystem” (European Parliament,
2024) and North-Western Europe’s economic landscape,
as can be seen on the map to the right.

Evidence suggests that there is a substantial multiplier
effect: research has shown that each dollar of cargo han-
dled generates three to five dollars of additional output
(Rodrigue et al., 2022). Likewise, in the Netherlands, for
example, port activities contribute significantly to GDP,
amounting to approximately 3% of total economic activity
(European Commission, 2013).

Employment

Employment in port regions correlates positively with port
throughput, particularly in the industry sector. Different
commodity sectors show varying employment impacts,
with container and break bulk traffic having higher employ-
ment impacts than dry and liquid bulk traffic (Rodrigue
et al., 2022). Again, in the EU these general attributions
can be seen as well: Port activities directly contribute to
employment, investment and GDP growth in the EU
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maritime states. Here, the port industry employs around
110,000 port dockers and supports a much larger labour
force in the Portscapes. There, various activities like mar-
itime infrastructure maintenance, logistics and cargo ser-
vices take place. Indirectly, ports generate up to 3 million
jobs in the 22 maritime EU Member States (European
Parliament, 2024).

Modern change

As the 21st century progresses, ports are facing changing
economic, technical, and organisational landscapes. Eco-
nomic shifts, for example due to outsourcing processes
and technical developments like larger vessels and auto-
mation are profoundly influencing the ports. Additionally,
organisational changes, which are driven by strategic al-
liances and mergers occur, with the aim of achieving ver-
tical and horizontal integration along the transport chain,
thus shifting the power towards shipping line alliances.
(Rodrigue et al., 2022). Adding on top of that, European
ports face specific challenges and opportunities: The EU
prescribes them a key role in the ongoing efforts for a de-
carbonised and sustainable economy, in supporting the
blue economy, and in ensuring a successful energy tran-
sition, autonomy and security. In this light, they need to
contribute increasingly to military and defence strategies
(European Parliament, 2024).
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! @ Portlocation
|
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Figure 40: Economic effects Figure 41: GDP in the Eurodelta
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How are Portscapes linear today?

Portscape sections
-

N

-

o
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Having come to a definition of the Portscape and an un-
derstanding of ways it is impacted by the Port, we now look
into the different flows involved through the Portscape.
Specifically, with circularity as underlay in our approach,
and with common acknowledgment that ports are current-
ly part of the linear economy, we seek to delve into how
exactly ports are linear today, what are the key flows and
what are the consequential co-detriments (or co-benefits)
to those, with particular attention to the spatial dimension.
Each topic will represent the flows firstly on a map, ex-
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amining the spatial implications between different ele-
ments of one theme. Then, the relational implications
will be mapped out on sections, using both a cross sec-
tion through the water and a long section following a water
body crossing it multiple times.
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Portscape |

Figure 42: Cross section base
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Portscape |

Figure 43: Long section base
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How are Portscapes linear today?
Ports are deeply embedded in energy flows

Most of the energy flows are from offshore, including pow-
erlines, and oil-and gas pipelines. A big part of it comes
from the wind farms and bore holes on the North Sea.
These flows are transported to the ports, in this case, the
Port of Rotterdam. The port provides possibilities for pro-
cessing and storing the energy. After these processes, the
energy flows will be distributed into the hinterland to pro-
vide energy to the residential and commercial areas there.
From the port, there are several important pipelines, like
the Central European pipeline, and the Rotterdam Rhine
pipeline. The port of Rotterdam could therefore be seen as
the ‘energy backbone’ of the Netherlands as it functions as
a key distribution point for energy.

The energy system in the Portscape of Rotterdam is not a
cyclic one. At this moment, the energy does not return to
the offshore platforms nor the port; thus, the energy flows
are linear.
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Figure 46: Total energy supply by source
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Figure 47: Energy flows in NW Europe
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How are Portscapes linear today?
Ports are deeply embedded in energy flows

The section in figure 48 shows how linear and carbon in-
tensive the current energy flow system is moving through
the Portscape. It is clearly visible in the section by the ar-
rows that are not cycling back to the start point. The path
is linear as the energy present in one step is transferred
to the next; it moves in a fixed direction. This is seen in
the energy flows of the energy distribution that are not
returning.

In addition, the current energy system has a huge impact
on the surrounding spaces of the Portscape because of
the energy processes that are releasing air pollutants.
The offshore raw material sourcing also takes a huge part
in this.
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Figure 48: Energy flows in the Portscape
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How are Portscapes linear today?

Portscapes currently support linear waste flows

The flows of the waste in the Portscape are part of this
linear economy. Figure 50 shows that there are a lot of ef-
forts in trying to close the loops , which can be seen by the
amount of Milieustraten, Milieuparken and recycling cen-
tres. However, the current waste system is still very linear;
most of the waste flows just go from industrial or residential
area to the waste disposal. There are some recycling cen-
tres, but it is not enough to make it into a circular economy.

Another aspect that stands out is that there are more flows
going towards the Portscape instead of going out of the
Portscape. This can be explained because of the amount
of waste disposal and waste processing companies in the
Portscape.
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Figure 49: Waste flows Sankey diagram
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How are Portscapes linear today?
Portscapes currently support linear waste flows

The section in figure 51 depicts that the waste manage-
ment also releases contaminants. This makes the linear
processes in the waste flows a polluting system which can
hurt the climate and the surroundings of the Portscape,
which are mostly natural areas. This may cause a loss of
biodiversity. This leads to the following conclusion that the
linear waste flows affect the nature flows.
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How are Portscapes linear today?
Portscapes infringe nature flows

As is shown before, ports are surrounded by nature area’s
and flora and fauna. Therefore these nature areas are af-
fected by everything that happens in the port. This means
air, water and soil pollution that will enter the ecosystems.

On top of that, other forms of pollution will also have a big
impact. Port activities provide a lot of noise pollution that
for example can affect the surrounding animals, especially
those living in or near marine environments.

Forexample, it can cause disruption of communication, as
certain animals rely on sound for communication, naviga-
tion and finding their food. They might also be displaced
from their habitats due to noise disturbances. Light pollu-
tion also impacts wildlife as it causes disruption of natural
cycles because of wildlife relying on natural light cues.
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Figure 562: Nature flows in NW Europe
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How are Portscapes linear today?
Portscapes infringe nature flows .

Port infrastructure can also directly impact the habitats.
For example, when the flood prevention gates in the river

will be closed, the migration and movement of water spe- ‘
cies might be blocked. So not only the port activities with
their contaminants , but also the physical structure of the
port itself impacts the nature life.

Nature flows are also definitely linear flows. The processes
in nature are not circular as there is nothing being regener-
ated. The nature gets polluted and used for other practical
uses, rather than just letting the nature be nature and be
biodiverse.
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How are Portscapes linear today?
Portscapes are central in goods flows

The goods flows are on an international scale in contra-
diction to the previous flow as the waste flows were on a
regional scale. The ports play a major role in importing and
exporting goods, as they provide a great infrastructure to-
wards the hinterland, and they contain a lot of space which
is used for storing the goods. It is important to acknowledge
that goods are not only limited to physical goods, but also
immaterial goods like knowledge. The goods flows also
have a spatial impact on ports and Portscapes; physical
impacts like warehouses, logistic centres, and multimodal
transport infrastructure are needed.

To link the goods flows to the linear system, it is important
to realise that the use of the goods is mostly single use.
Consuming these single uses, causes that the goods
flows are embedded in the other linear flows. So actually,
people are the enablers of these goods flows. This brings
another aspect into the light; the debate of responsibility. It
can not be stated that it is the users’ fault, or that it is the
producers’ fault. People don’'t have the choice of what is
available in the grocery stores, but they also have some
power as demand equals offer. If people use their group
power to reduce the demand of specific linear goods, then
those things will be produced less.
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How are Portscapes linear today?
Portscapes are central in goods flows
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How are Portscapes linear today?
Portscapes enable people flows

The people flows have a lot of actors involved on different
scales. This includes international passenger flows like
tourism, while on a smaller scale, this is more about region-
al tourism. Inhabitants from the residential area go to the
Portscape as well, which could be visiting the recreational
sites there. Inhabitants are also going to the Portscape for
local jobs, which creates another new type of people flows.
Like nature and wildlife, people are directly and indirectly
affected by the port activities that are happening. As men-
tioned before, this is caused by visual, noise and smell pol-
lution.

Another flow would be people using the transport of the
Portscape. Portscapes are used a lot as transport hubs
for the train, bus, and ferry. But the current public transport
is very carbon intensive. This also makes people the en-
ablers of linear energy and waste flows. It can be said that
people are embedded in these other flows. Thus, people
are part of the linear flows.
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Figure 56: People flows in the NW Europe
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How are Portscapes linear today?
Portscapes enable people flows
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What is the Eurodelta Port Landscape?

Ports are central in international geopolitics

Public actors play an important role in the transition to a
sustainable and circular port. They are involved in policy
and implementation of measures that affect the port and
its surroundings. These public actors could be subdivided
into different governmental scales and have different re-
sponsibilities: EU, Rijksoverheid (State), Province, Munic-
ipality and Port Authority.

The EU plays a role in funding and market regulations and
has a relatively high power. They are responsible for the
management of Port Landscape across Europe. The state
makes sure the policies of the EU are implemented. They
mainly look at the national port and spatial planning. The
province looks more at regional spatial planning in which
it is responsible for the implementation of regional infra-
structure. Municipalities are responsible for regulating the
port and its services. In here, local infrastructure and ac-
cessibility are important through detailed spatial planning.
The port authority itself focuses on the overall port devel-
opment and are accountable for land allocations, internal
port infrastructure and nautical safety.

Each Country within the Eurodelta Port Landscape has
its own goals in which the public actors are responsible
for. Besides that, these public actors could invest in oth-
er actions like research funding, knowledge sharing and
stakeholder engagement. In here, a proactive multi-gov-
ernmental approach would speed up the transition to a
circular port.
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What is the Eurodelta Port Landscape?

Eurodelta Portscape types

Introducing the Port Landscape

For centuries, European port cities have been the beating
heart of European progress and developments. These
Portscapes are deeply interconnected, facing similar
challenges, and have engaged in continual global and lo-
cal exchanges with each other (Hein, 2023). The shared
characteristics of Portscapes begin with their relationship
to the city, the sea, and maritime activities, extending into
spatial, economic, political, social, and cultural patterns.
The stakeholders of each Portscape include a port author-
ity - often highly influential and linked with national authori-
ties - and various local actors and groups of citizens, often
less influential. However, each Portscape has developed
its own characteristic spatial strategies and relationships
with their cities and stakeholders over time.

Collaboration among ports relies on their willingness to
engage and the availability of shared resources. However,

ANTWERP
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currently, only a few institutions actively promote collabora-
tion across port city territories, hindering efforts to address
current challenges like sea-level rise and climate-related
changes

Scope of type study

We have chosen to select the Portscape of Antwerp,
Hamburg, Duisburg, and Rotterdam for a deeper analysis
of different types of Portscapes due to their (historical) sig-
nificance, economic impact, and diverse characteristics.
These cities represent a spectrum of Portscapes, ranging
from traditional maritime hubs like Antwerp and Rotter-
dam to the largest inland port of Duisburg.

Antwerp and Rotterdam are two of Europe’s largest and
busiest seaports, serving as vital nodes in global trade
networks. They have well-established relationships with
their respective cities, deeply ingrained in their economic,
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Figure 60: Port Landscape overview - aerial

social, and cultural fabric. In contrast, Hamburg boasts a
rich maritime heritage but also serves as a vibrant urban
centre, showcasing a unique blend of historical port infra-
structure and modern city life. Duisburg, although located
inland, is a critical logistics hub due to its connectivity to
major waterways and rail networks, highlighting a different
dimension of port-city relationships.

Analysing these Portscapes offers insights into the differ-
ent dynamics between Ports and their urban surroundings.
Understanding the nuances of these Portscapes is crucial
for developing effective strategies to address contempo-
rary challenges such as sea-level rise and climate change,
which will need collaborative efforts across different stake-
holders and territories.
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Figure 59: Legend for Port type maps
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Figure 61: Port Landscape overview - spatial relation
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Figure 62: Portscape of Antwerp

Antwerp

The Portscape of Antwerp presents the second largest
port in Europe with its interconnected city and other sur-
rounding areas. Stretching beyond the harbour, there are
numerous nature reserves in the Portscape area, lively
waterfront promenades along the banks of the Scheldt
River, education clusters, and cultural landmarks connect-
ing port, people, and city.

In the port, containers and liquid bulk make up the largest
share of total throughput (Port of Antwerp, 2023). The port
is located on the Scheldt and has a maximum depth of
15.5 metres during high tide. The port area covers approx-
imately 12,000 hectares (Port of Antwerp, 2023). The pie
charts show the modal distribution of further transport into
the hinterland of maritime freight. The port is also home to
the largest integrated chemical cluster in Europe; various
global players in the chemical production sector are based
in Antwerp, either logistically or with a production unit (Port
of Antwerp Bruges, 2024). The four biggest refineries (To-
tal, ExxonMobil, Gunvor Petroleum Antwerp, ATPC) and
the three steam crackers in the port ensure a stable local
availability of fossil resources.

To ensure an active port in the future, the port needs to
attract other sectors to offset the reduction of petroleum
in the future. The port currently places great emphasis on
recycling opportunities (Port of Antwerp Bruges, 2024).
Central to these current strategies are the recycling hubs
that fill the missing link for closing loops. These hubs or-
ganise reverse logistics of end-of-life products and pro-
cess sorted and pre-treated waste streams with high-tech
(chemical) recycling into circular raw materials (Port of An-
twerp, 2021). The port of Antwerp now has many recycling
opportunities, more than most other ports, and therefore
aims to build on and enhance this extensively.
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Figure 63: Portscape of Antwerp - cargo
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Figure 64: Portscape of Hamburg

Hamburg

The port of Hamburg, the fourth largest in Europe, predom-
inantly handles containers in its operations (Port of Ham-
burg, 2023). Containers dominate its throughput. Wet and
dry bulk constitute a minor proportion of its remaining activ-
ities. Situated on the Elbe, the port has a maximum depth
of 156.10 metres at high tide, comparable to Antwerp. What
stands out is a difference in transport modes compared to
other ports: a significant portion of goods is transported by
rail, approximately 41%, while pipelines and inland water-
ways are rarely used for hinterland transport.

Due toits current functions, it is currently not expected that
the port of Hamburg will undergo as significant a transfor-
mation in the near future as other ports might (Studio Mar-
co Vermeulen, 2021). Nevertheless, the port serves as
a significant hub for scrap, where steel and other metals
are recycled. This includes metal waste originating from
port activities, households, and businesses in the city,
contributing to a circular economy by upgrading (residual)
streams from the city in the port.
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Transhipment

General Cargo

Figure 65: Portscape of Hamburg - cargo
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Figure 66: Portscape of Duisburg

Duisburg

The port of Duisburg is the world’s largest inland port and
leading logistics hub in Central Europe (Duisport, 2023).
The port is located in the Ruhr area, in the heart of Eu-
rope’s largest consumer market with more than 30 million
consumers. The Rhine, Europe’s most important water-
way, links the port of Duisburg directly with the sea ports
of Rotterdam, Antwerp and Amsterdam as well as the Eu-
ropean inland waterway and canal system. Noticeable is a
large quantity of goods, immense amounts of coal among
other things, coming in from Rotterdam.

Duisburg produces more steel than any other city in Eu-
rope. Disused production facilities now bring a new quality
to the Portscape of Duisburg and have been imaginatively
transformed (Duisburg am Rhein, 2024). They are now
among the world’s most unigue monuments to industrial
heritage: former factory sites now offer culture, sport and
other leisure activities in an exciting setting.

Current strategies show that Duisburg’s ultimate goal is
to stimulate cargo handling in the Mediterranean region
(Duisport, 2018). This will then reduce maritime transport
flows towards the North Sea ports. This means that new,
stable train connections in the south-north direction are in
demand for the Portscape of Duisburg.
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Figure 67: Portscape of Rotterdam

Rotterdam

The Portscape of Rotterdam is vast and expansive, with
the largest port in Europe, alongside numerous headquar-
ters and offices in the surrounding cities, and important
education clusters focused on technological innovations.
The magnitude of this port is partly due to its maximum
depth of 24 metres and its strategic position on the Rhine
and the North Sea, making it particularly suitable for ves-
sels such as oil tankers. Goods are transported from the
port to the hinterland, which encompasses around 460
million inhabitants, including destinations like Duisburg in
the Ruhr area.

A big range of activities takes place within the port of Rot-
terdam, hence it is usually referred to as a multipurpose
port, although there is a primary focus on the energy sector
(Port of Rotterdam, 2023). The pie charts showcase that
liquid bulk constitutes the largest share of total throughput.
Goods are further transported by road, inland waterways,
and railways, with a notable proportion of raw materials
(20%) transported via pipelines (not depicted in the pie
charts). The qualitative and quantitative transport via pipe-
lines is a distinctive feature of the port of Rotterdam.

Given the important role of the Portscape of Rotterdam in
the current fossil fuel energy sector, numerous strategies
and pilots are already in place to switch to a more circular
and sustainable environment; for instance, extensive ex-
perimentation with bio-refining has already started (Studio
Marco Vermeulen, 2021). The port’s location and size is
ideal for the import of resources from all over the world, with
lots of possibilities to transport these into the hinterland via
the extensive pipeline network and inland shipping. Fur-
thermoare, the transition away from fossil fuel facilities will
create new space for future and other developments.

Transhipment
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Bulk
47%
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General Bulk
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Figure 68: Portscape of Rotterdam - cargo
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What is the Eurodelta Port Landscape?
Defining the Port Landscape

e of functions.

As a result of the above analysis, we can now charac- 1c O socidl bounda, ings,,
terise Port Landscapes. Indeed, Ports and Port Land- 00(\0“‘ Q“’/bg
scapes don't just affect each other but they also affect the 0\?’

surrounding areas, part of the Port Landscape. This is in S‘QO
terms of pollution, economic impact and geopolitical rela- R
tions. However, despite their similar base characteristics,
we found that each Portscape has its specific relation to ollection of portscapeg Withyy) 0
the city and, in broader terms, the Port Landscape net- P?e e ® "

O

work, in terms of industrial specialties and interdependent
processes. Indeed, Portscapes vary in type, such as An- 6 o o
twerp’s emphasis on recycling, Hamburg’s role as a con- \;0 .  adiac . .'
tainer hub, Duisburg’s focus on logistics, and Rotterdam’s v. : : S
multipurpose port with extensive energy sector involve- ~
ment. These types all together form a web that we have A . Hon pool B
identified as the Port Landscape, defined below. OQ- . Istorage *,
Q

Distribu-

Figure 69 illustrates those relations, hinting at not only
spatial but also political, cultural and knowledge links and E ¥ -~ — o~ %
separations throughout the Port Landscape. . s e AN °

/[ ST v N\ ®

Climate [ N
resil-
ience /
engi- ( \ 2\ ) !

neering

- z | . (Infrastructor®/ /
A\

- \ |\ idte / / )
> | 3 S
N S
B S - S
- \ &
&

6. \

et Ltivities \ |
L/ @ehtte N\ | N In,

/&' r,)% . d"stries

S¥20jq jeyueptset

”'lu/p,-mad - / =
ol — A

. ducaz,
Lejs, Ure, @\E CX

Cy, %,

eS v
ous!
Greenh Y

Figure 69: What is a Port Landscape?

Port Landscape

noun
/pa:t-leend.skeip/

the collection of multiple Portscapes within a spatial, political, economic or social
boundary, interacting and collaborating (both with one another and their urban
connections) to form a coherent landscape of functions.
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What are the key takeaways?

Strength and Weaknesses to Opportunities and Threats

SWOT of Portscapes

The SWOT analysis highlights several key factors regard-
ing Portscapes in the Eurodelta region, with the one of
Rotterdam being used as an example for the illustration
of the most prominent issues that happen across the Port
Landscape. Strengths include their significant economic
influence, role as a hub for the local economy, and cen-
tral position in the infrastructure network. Additionally,
the diverse landscape and openness to mindset change
are noted as strengths. However, weaknesses such as
carbon-intensive operations, negative environmental im-
pacts, and power struggles create challenges. Opportuni-
ties lie in creating space for people and nature, leveraging
new digital tools, and developing a regional strategy for
sustainable port development. Addressing threats such
as the expansion of undesirable living environments, so-
cio-spatial segregation, and climate change consequenc-
es will require concerted efforts and collaboration.

Strenghts

Economic Influence
Local Econmomy Hub
Infrastructural Centre
Diverse Landscape

Open Mindset Change

Opportunities

Creation of Space for
People and Nature

Use of New Innovative (Digital) Tools

Developping Regional Strategy for
Portscape Typology

Realisation of Sustainable Transition

Facilitation of Transdisciplinary
Engagement

Weaknesses
Carbon Intensive

Negative Environmental Impacts
Adverse Impacts on People
Spatial Intensity

Power Struggles

Threats

Expansion of Undesirable
Live Environments

Increasing Socio-Spatial Segregation

Materialisation of Climate Change
Consequences

Growing Political Uncertainty

Increasing Lack of Collaboration

Figure 70: SWOT analysis - visuals based on Rotterdam for illustration purposes
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A combined approach

Combining the elements of the SWOT-analysis allows for
specific actions that may later form the basis for objectives.
Utilising strengths and opportunities involves enhancing
connectivity and accessibility, meeting sustainability goals,
and steering economic power through collaborative strate-
gies. Strengths must also be used to counter threats, such
as the ongoing Portscape competition and safeguarding
strategies aimed to protect people’s safety and well-being.
Similarly, weaknesses and opportunities call for actions
like regenerating port surroundings, transitioning to effi-
cient and smart Portscapes and embracing the circular
economy. Addressing weaknesses and threats thus re-
quires avoiding governance aimed at singular issues and
moving towards eliminating one-dimensional thinking.

Opportunities

Strenghten connectivity & accessibility
Meeting sustainability goals
Develop on ‘flexible canvas’

Redevelop diverse landscape for humans and nature

ﬂ Steering (economic) power
L
feli] Apply collaborative (design) strategies
c
(0]
-
el
7))
Regenerate portscapes
Rethink governance
Transition to efficient (smart) portscapes
(7))
3; Transition to circular economy
g Moving towards an energy transition
c
=
(1]
=

Threats

Resisting port(scape) competetion
Safeguard strategy aims
Resist spatial injustice

Protect people’s safety & well-being from negative so-
cio-environmental impacts

Avoid exclusive governance

Achieve carbon neutrality

Avoid spatial injustice

Turn the tide by shaping an attractive environment

Eliminate one-dimensional thinking and make better con-
sidered spaces

Figure 71: Combined SWOT
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What are the key takeways?

Problem statement: Ports of yesterday

Looking at the analysis, we learned about many aspects,
but also challenges regarding, ports, Portscapes and Port
Landscapes today. We can derive the following problem
statement from it:

Ports have been central in the economic development
of cities via global trade, job creation and transportation.
They are “funnels” and act as catalysts the development
of economic sectors and locations near ports. They are
also important job generators. Shipping, cargo, and
industrial activities and services in port areas generate
direct employment effects (Rodrigue and Notteboom).

However they are a typical model of the linear
economy and impact their surrounding landscape (the
“Portscape”) negatively. They contribute to pollute air,
soil and water (on top of noise and visual pollution).
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This is relevant because ports operations are carbon
intensive and contribute to climate change. They also
reduce biodiversity in the adjacent spaces. These
go against current efforts for a more environmentally
sustainable future in the current climate crisis.

In light of the current climate crisis and global efforts
towards environmental sustainability, addressing the
people aspect in the context of port operations is also
crucial. Balancing economic development with the
well-being of the surrounding communities, but also
communities further down the flows connected to the
Portscape, is really relevant for achieving a transition in
ajust manner.

Link to the research questions

We have answered the first two steps of the research
questions already in this chapter. Shifting to looking into
the future in the following chapters of this report, we are
now focusing on the third — and final — step:

\-ﬁ 1. Definition

Yt BAarke
on

'—% 2.-Spatialrelations

|% 3. Envisioning the future
What is the Portscape of the future?
How can Portscapes be key in the transition to a Circular Economy?
Whatrole do they play in ensuring a just transition?

We will focus on two key scale: the Eurodelta Port Land-
scape and the Port of Rotterdam Portscape.

83



Looking into the future

Present

Imagine that...

... In the coming decades, Portscapes will be completely
sustainable and a model for circularity. The Portscapes will
be well-integrated with their direct surroundings and the
hinterlands, but also foster connections across European
Port Landscapes, strengthening each other in a synergis-
tic network. Beyond their traditional role, Portscapes will
serve as spaces for humans, flora and fauna, incorporat-
ing recreational areas in a spatially just manner. Fueled by
embracing new technologies and innovations, Portscapes
will be a dynamic landscape, creating a resilient and re-
generative environment for generations to come.

The Portscapes’ shift towards complete sustainability and
circularity involves an energy transition, where offshore
wind energy, sun energy and hydrogen will play a main
role. But it also involves a switch from the carbon intensity
fo secondary raw material systems, to enable recyclables
fo re-enter the production value chain to reduce depen-
dency on primary resources as a result.

Resource efficiency will be elevated by closing loops, min-
imising waste, and maximising the utility of materials. Fa-
cilitating this big transition for Portscapes requires embrac-
ing new technologies and innovations through research
initiatives.

Figure 73: Port Landscape scale

Figure 74: Portscape scale

Possible

Plausible

Probable

Figure 72: Cone of the future

Integrating ports, Portscapes and Port Landscapes will be
facilitated by increased communication channels, rede-
fined purpose of each port and clarified governance of Port
Landscapes, in order to foster collaboration rather than
competition.

At the Portscape scale, the uncomfortable adjacent yet
separated functions will be no more and developments
will be considered both spatially and logistically, ensuring a
multidimensionality in all strategies implemented. Along-
side this comes the regeneration of spaces for humans,
flora and fauna. We cannot act on what we do not know
and as such water, air and soil quality will be monitored
and reported as part of the Port Landscape strategy. Filtra-
tion and regeneration systems will be implemented, with
consideration for the local Portscape habitats and inhabi-
tants. This will be achieved in collaboration with knowledge
sources such as research centres and universities. Final-
ly, our circular ports, Portscapes and Port Landscapes will
consider socio-spatial justice: Portscapes are currently an
example of inconsiderate planning in terms of social jus-
tice. We will avoid ripple effects and promote a more just
planning by adopting collaborative, transparent and en-
gaged / engaging planning processes.

Figure 75: Port scale
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What are our key objectives?

A sustainable Eurodelta

Our objectives

The process of development of our vision is depicted in the
graph on the right: Our vision for the future of the Euro-
delta is informed by several external drivers. Against this
backdrop, our overarching goal of a sustainable Eurodelta
emerged. This ambition then translates into the specific
goal of our vision: the transition to sustainable and circular
Portscapes across both the coast and hinterland.

We refined this vision into five actionable objectives: Better
integration among ports, enhancing resource efficiency by
closing loops, improved conditions for both human inhab-
itants and local flora and fauna, embracing technological
innovation and last but not least facilitating a transition that
is not only environmentally sustainable but also socially
just, ensuring equitable outcomes for all stakeholders in-
volved.

Our vision objectives are woven into the (theoretical) fabric
of the seven cycles of care, aligning with the bio-geochem-
ical, ecosystem, resource, political, economic, knowledge,
and social cycles that underpin sustainable development.
Through this, we aim to achieve a future where the Euro-
delta thrives as an example of sustainability and resilience,
setting a precedent for coastal regions worldwide.

On the following pages, we are explaining the vision further
by presenting each objective in detail, both for the Eurodel-
ta as a whaole, as well as for our exemplary zoom-in, which
is the Portscape of Rotterdam.
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Figure 76: Circularity and objectives

Broader Goal

l

! ! ! ! l

Figure 77: External drivers and objectives
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Whatis the future Portscape?

OBJ 1 - Integration

North-Western Europe

This objective aims at integrating ports with their surround-
ing landscapes to reduce physical and perceptual barriers.
In doing so, we are recognising both the issues of peri-ur-
ban areas in future Portscape development and also the
intermingling of urban and rural elements in this type of
space, which we want to embrace and develop further in
a positive way. On a larger scale, we shift from competitive
strategies towards collaborative approaches, promoting a
smart division of functions within the Eurodelta Port Land-
scape. Therefore, we develop a decentralised network of
port functions, allowing for efficient resource allocation and
minimising duplication of infrastructure. This approach fo-
cuses not only on the ports, but also along the transport
chains into hinterland.

0 75 150 km [N
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Figure 78: OBJ1 Port Landscape

“l'am happy that we were
successful in creating new
areas that intermingle the port
and neighbouring areas a lot
more!”

Jan, the Urban Planner (Rotterdam)

South-Holland

On the South-Holland scale we want the port to be bet-
ter integrated with the hinterland. This should improve
the efficiency of the transportation and logistics network.
With a better integration, the Portscape contributes to the
resilience of supply chains. The well-connected network
lets businesses better respond to disruptions and makes
. The improved connectivity between ports and hinterland
will stimulate economic development as well. It should en-
courage investment, industrial growth and job creation in
both port cities and inland areas. This efficient integration
will also contribute to environmental sustainability.

Figure 79: OBJ1 Portsacgg



Whatis the future Portscape?
OBJ 1 - Integration
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Whatis the future Portscape?

OBJ 2 - Resource efficiency

North-Western Europe

We embrace circularity in and across Portscapes to both
minimise resource consumption and maximise resource
efficiency, aligning with the cycles of resources, bio-geo-
chemical matter, wealth. This means a shifting role for
the Portscape: from a place through which materials flow
in a mostly linear manner, we move increasingly towards
a place of making, in a circular way. Here, we implement
closed-loop systems for critical material flows such as crit-
ical raw materials and construction materials, reducing de-
pendency on finite resources and promoting sustainable
production practices, on local, regional and the European
scale. Using Portscapes as a catalyst to foster the tran-
sition from linear to circular economy models, as many
streams and flows come together here. Scaling up from
pilots, they become beacons for the European circular

transition. This way, we promote the adoption of bio-based
materials as alternatives to fossil-based ones, contributing
to the reduction of greenhouse gas emissions.

“l used to carry polluting oil on
my ship — today, it's bio-based
plastics. It is great to be at the
forefront of innovation.”

Pierre, the Ship Captain (Le Havre, France)

South-Holland

The energy transition will be achieved by closing the loops
in order to switch to resource efficiency. Waste should be
minimised and utility of materials should be maximised.
Implementing waste reduction by realising recycling pro-
grams and centres within the Portscape can help minimise
the generation of the waste. In order to close the loops, the
Portscape will transition to renewable energy sources,
including solar, wind and tidal energy to meet the energy
needs. We will realise this by installing solar panels on port
buildings, placing more wind turbines in Portscape areas.

0 75 150 km [N
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Figure 81: OBJ2 Port Landscape

0 25  5km IN

Figure 82: 02 Portscagg



Whatis the future Portscape?
OBJ 2 - Resource efficiency
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Figure 83: OBJZ2 Portscape view
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Whatis the future Portscape?

OBJ 3 - Regeneration

North-Western Europe

The changes we envision bring about the regeneration of
Portscapes to enhance human well-being and biodiversity,
aligning with the cycles of care for ecosystems and social
well-being. Our goal according to this objective is to restore
and enhance green and blue spaces within port areas and
Portscapes to improve air quality, mitigate urban heat is-
land effects and provide more and better habitats for flo-
ra and fauna. This also to make up for past damages that
harmed natural spaces due to ever-expanding linear port
activities. We implement nature-based solutions, such as
green infrastructure that provides ecosystem services or
wetland restoration, to promote ecological resilience and
support the ecosystem cycle, also in light of increased re-
silience in the face of climate change. Alongside, this gen-
erates the chance to create opportunities for recreational
and cultural activities within Portscapes, contributing to

community engagement and cohesion. This way, we are
adding a chapter to the historical role of ports and the rich
industrial heritage which is also manifested in the physical
structures of ports and their presence in the Portscape.

0 75 150 km [N
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Figure 84: OBJ3 Port Landscape

“Years of activism were worth
the effort! Finally, nature is
healing and thriving again in
and around our ports.”

Marie, the Environmental Activist (Antwerp)

th the hinterland

South-Holland scale

The Portscape will function as spaces for humans, flora
and fauna. In the Portscape of South-Holland, a new
green backbone will be introduced. This new green back-
bone will enhance biodiversity and provide possibilities for
more recreational areas. This way, the Portscape will be an
attractive place for not only residents, but also for wildlife.
Industry and nature will go hand in hand. In addition, new
green routes will create connections for better integration.
The green backbone contributes to this because its green
corridors along the port can serve as wildlife corridors. This
connects fragmented habitats and enables the movement
of species. We want to incorporate features like wetlands,
so that the Portscape can create diverse habitats for
plants and animals.

Figure 85: OBJ3 Portscag§



Whatis the future Portscape?
OBJ 3 - Regeneration

98

Figure 86: OBJ3 Portscape view
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Whatis the future Portscape?
OBJ 4 - Innovation
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Eurodelta.

Abdulmalik, the Remote Crane Operator (Hamburg\) Figure 87: OBJ 4 Portscape view
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Whatis the future Portscape?
OBJ 5 - Spatial Justice
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Whatis the future Portscape?
Overall vision

Port Landscape Portscape

Eurodelta of the future South Holland of the future
0 75 150 km IN 0 25 5km IN
] Figure 89: Vision Map - Port Landscape 1 Figure 90: Vision Map - Portscape

105
104



Whatis the future Portscape?
Overall vision
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Integrating port, portscapes and port landscapes

Increase resource effiency by closing loops Figure 91: Vision Portscape view
Regenerating for humans and flora/fauna

Embrace innovation and technological change

Socially just transition
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Whatis the future Portscape?
Envisioning the Portscape
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Whatis the future Portscape?
Envisioning the Portscape




Whatis the future Portscape?
Rethinking flows and spatial relations
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Portscape scale Our approach considers these two in parallel to the other

cycles of sustainability. Indeed, our circular flows consider
the co-benefits and interrelated impacts of the well docu-
mented energy and material transitions, as well as cycles
of care, knowledge and ecosystems to name a few.

As a shift from the observed linear processes, and in line
with our conceptual framework and objectives, it is clear
that the key shift in Portscape flows will be the introduction
of circular elements. Existing port strategies and literature
mention two main components for the transition to Circu-
lar Economy:

«  Energy - from fossil to renewable sources

«  Material - from single use and waste to reuse
(Bergqvist et al, 2019, p.87) (DRIFT, 2024)

By adopting an integrated design approach and overlaying
objectives, we can create truly holistic circular flows for the
future of the Portscape.
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Figure 94: Current Portscape section

S

Figure 95: Vision Portscape section
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Whatis the future Portscape?
Rethinking flows and spatial relations
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Port Landscape scale

Similarly, currently each government’s strategy for their
own Port Landscapes, typically concerned by political
borders rather than spatial proximities, with the aim of in-
creasing national influence and wealth. This harmonious
approach to planning can be applied throughout the Euro-
delta Port Landscape as well.

Applying our objectives and values, our vision for the Port
Landscape of North-West Europe’s flows is to emphasise
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collaborative links, via virtual and physical routes for com-
munication, knowledge exchange and a determined role
specialty for different ports, which will help in decentralisa-
tion processes as well. For a truly circular approach, we
envision a connected network of green links and corridors,
transcending the Port, Portscape and political boundaries
to consider not the invisible border lines but the actual spa-
tial natural processes and movements.

Port Landscape |

Figure 96: Current Port Landscape section

Figure 97: Vision Port Landscape section
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Whatis the future Portscape?
Rethinking flows and spatial relations

The Future Portscape envisions a transformation towards
complete sustainability and circularity, fostering integration
with surroundings and hinterlands while prioritising human,
flora, and fauna well-being. Key objectives include bet-
ter integration among ports, enhanced resource efficien-
cy, improved conditions for inhabitants and biodiversity,
embracing technological innovation, and ensuring social
justice. Objectives are aligned with cycles of care, aiming
for a thriving Eurodelta as a global sustainability model.
Specific actions include decentralising port functions, im-
plementing closed-loop systems, regenerating green and
blue spaces, embracing technological change, and facili-
tating a socially just transition.
The vision emphasises collaboration, knowledge-sharing,
and equitable distribution of benefits and risks, aiming to
create resilient, inclusive, and environmentally sustain-
able Portscapes. Additionally, a shift towards circular flows
involves transitioning from fossil to renewable energy
sources and promoting material reuse, while harmonising
planning across political borders to prioritise spatial natural
processes and movements.

Achieving this will have not only a notable spatial impact,
but also a profound shift in policy, where we go from unidi-
mensional to integrated solutions.

All of this leads to the below definition of the Future Ports-
cape, conceptualised in Figure 97. This shows the re-
newed spatial links which transcend from Port through
to Portscape and beyond, connecting to existing Port
Landscape links and building new ones (here, the na-
ture link specifically is shown). In contrast to the current
Portscapes, the Future Portscape adopts an integrated
approach to planning, understanding when spaces should
be related and when they should be separated, creating a
harmonious spatial and relational setting.

Future Portscape

noun
/'fju..tfor.po:t-skerp/

the port adjacent functions and governance, considered in an integrated
way, strategically co-located or separated from port activities.
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Figure 97: What is the Future Portscape?
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Making it happen

Introducing our strategy

Realising our vision for sustainable and circular Ports,
Portscapes and Port Landscapes of the future requires a
deeper dive into the political, temporal and above all, spa-
tial elements. Indeed, a good strategy is defined not only
by clear planning and purpose but also by understanding
of the real implications of our actions. For example, plant-
ing a tree on paper takes one second, while in reality there
are intricate political (who owns the tree, who pays for it?),
temporal (when do we plant it for it to be grown when we
need it? What happens while we wait for it to grow?) and
spatial (is the land adequate for the tree to be planted?
How much space does it need to grow? Will it overshade
and block the views of surrounding spaces? Is there space
to plant the tree?) requirements and relationships to con-
sider.

In this chapter, we detail out how we can make our vision
happen on the ground, by considering current trends and
plans for change, detailed infrastructure needed and zon-
ing and phasing of the different elements, both spatial
and regulatory. With these tools in hand, we can enable
change.

While our vision was considering both the Portscape of
Rotterdam and the Eurodelta Port Landscape, our strate-
gy focuses on the Port of Rotterdam Portscape scale, with
understanding and actions relating to its connection to the
broader future Port Landscape. They may also serve as
a blueprint for other parts of the Port Landscape to adopt
similar measures.
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What is changing?

Current plans for Rotterdam

a gas field for storage
Hollandse Kust Zuid Windpark Hollandse Kust Zuid Windpark

/"MaaSVIakte 2 Hydrogen imports
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Porthos ( C02 storage fronrindustries in empty
gas fields)

Hydrogen pipeline

WarmtelinQ ( residual heat from the port to The
Hague)

Figure 98: Port of Rotterdam strategies for 2030
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What is changing?

From linear to circular - key milestones

In order to accurately plan future strategies for the Port of
Rotterdam, it is essential to understand the current mo-
tions in place. For this, we have visualised the currently
published 2030 strategies for the Port of Rotterdam (Fig-
ure 98) as well as the key trends and expectations for the
transition from circular to linear economy, again for the
Rotterdam Portscape, using the X Curve tool (Figure 99).
Doing so helps create a richer understanding of the transi-
tion dynamics, to facilitate co-creation in multi-stakeholder
settings, like that of the Rotterdam Portscape (Silvestri et
al, 2022, p. 1).

With the X Curve, we can set priorities and start think-
ing about the sustainability transition for the Portscape
of Rotterdam in phases through time, considering what
becomes redundant and what emerges. Currently, the
Portscape of Rotterdam is in the Destabilisation // Accel-
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eration phase for linear and circular processes respectively.
Indeed, while there are more and more considerations for
the transition, we are still in the early stages of change, with
linear economy predominating the Portscape.

Our strategy builds on this and looks at the next steps, how
to go through the chaos phase and stabilise.

Linear Economy .
High demand
Single use
Consumption society

Fossil fuels Optimisation

Demolition
Spatial
« Developped oil infrastruc-
ture
* Biogas alternatives

Non-spatial
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+  Fossil fuel process knowl-
egde

Non-spatial

+  Hydrogen research

* Circular Economy
research

Spatial
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ment + infrastructure

* Recycling centres

* Renewable offshore
energy

Reduce, Reuse, Recycle
Renewable energy
Closed loops

Demand reduction
Biobased alternatives

Experimentation

Circular Economy .

Spatial

Regular climate disasters
« Land use change from
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+  Mass retrofitting
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Chaos

O

O

Emergence

Non-spatial
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* Mass retrofitting

Institutionalisation

Spatial
« Functional Circular infra:
structure throughout

Non-spatial
+  Legislation and policies
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Non-spatial

« Policies for industry
transition aid including
career shifts

+ Financial support for cost
of living
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+  Vacant structures

«  Mass transport infrastruc-
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Breakdown
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Figure 99: X Curve - from linear to circular Portscapes
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What is changing?

Spatial interventions

Rotterdam Portscape

The Portscape of Rotterdam is the main transit hub of the
Netherlands, as well as the entirety of Europe. More than
four times the national Dutch energy consumption is fur-
ther transported into Europe through the Portscape of Rot-
terdam (IEA, 2018), and most of Europe’s raw materials
and goods enter Europe via maritime transport through
this Portscape. From the port type analysis we know that
wet bulk constitutes the largest share of total throughput,
followed by containers. Noteworthy is the transportation
inland via pipelines, which is of high quality due to the ex-
cellent infrastructure and the nature of the product being
transported, namely liquid oil products.

As mentioned earlier, the main focus of the port of Rotter-
dam is on the energy sector. Given the significance of the
port of Rotterdam in the current fossil fuel energy sector, it
will take some time before these activities completely dis-
appear. However, it is clear that the start of the energy tran-
sition must begin in Rotterdam. Currently, there is already
large-scale experimentation with bio-refining; the process-
ing of biomass into valuable renewable raw materials (Port
of Rotterdam, 2023).

The location of the port is ideal for the import of raw mate-
rials from around the world. The same applies to the dis-
tribution of bio-fuels, presenting opportunities for pipeline
and inland waterway transport. Additionally, a significant
amount of space will become available where current fos-
sil fuel facilities will disappear with the coming trends and
transitions. With these vast facilities and the space be-
come-ing available, the Portscape of Rotterdam offers the
best opportunities for the production of bulk chemicals in
the bio-based economy and the start of the energy tran-
sition.

On the following pages, a (spatial) exploration can be
found for a possible future scenario of a robust and efficient
energy and material system for as far as 2100, developed
from spatial considerations and system logic. This offers
inspiration for the attractive Portscape of Rotterdam of the
future.
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The exploration attempts to provide an overview and in-
sight into the complex world of networks and systems. The
tiles are designed to gain a better understanding of the
‘metabolism’ of the Portscape of the future and possible
focal points in the various networks.

First, all tiles needed per system flow are systematically
analysed to explain their stakeholders, spatial implica-
tions, conflicts, and current possibilities, corresponding to
the timeline. Subsequently, the tiles are organised within a
grid to illustrate their interrelationships and networks.

282 Stakeholders

* Spatial Implications

! Conflicts

2025 NN\ TN\ 2100

timeline

\/

Figure 100: Tiles layout
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What is changing?

Spatial interventions

Supporting structures

In envisioning the future Portscape of Rotterdam, the
energy flow has been subdivided into three distinct cate-
gories: CO2, electricity, and hydrogen. These categories
together form the backbone in transitioning towards a
more sustainable and circular energy system.

Material flows are subdivided into production/manufactur-
ing, circularity and transportation. These categories form
the backbone in transitioning towards a circular material
system.

To support these circular ambitions and to foster better
integration of the Portscape (objective 1), focusing on
the development of certain supportive structures is also
needed. They include various initiatives and encompass
arange of structures, but cannot directly be categorised
into one specific flow; they form their own category being
the supportive structures.

Cultural Anchor(s)

Transport Infrastructure

e

National / regional governments;
EU; Infrastructure operators;

Network of lines over long
distances;

Space pollution;

NN TN\2100

-

*

2025 7N\ N\ \2100

Residents / workers; Private
companies;

Good connections to traffic
infrastructure needed; Nearby port
and urban;

Possible land use conflicts;

Electricity

Over the coming decades, there is set to be a significant
increase in demand for renewable and electric power, also
within Rotterdam’s industrial sector. Companies will need
extra power to facilitate the electrification of industrial pro-
cesses, the production of green hydrogen, and to power
electric transportation. The demand for electricity here is
expected to at least double —and potentially quadruple —
necessitating Rotterdam to strengthen its power grid.

The vast majority of our electricity needs will be met by
wind energy. Wind turbines at sea, in particular, will make
a big contribution to the sustainable energy mix, with
more than 70% of the required electricity capable of being
generated offshore (Studio Marco Vermeulen, 2021). The
remaining part will mostly be met by solar energy. Most
solar energy will be produced from rooftops and facades
of different structures in the built environment. Ongoing
pilot projects for solar energy along dams, railways, and
highways have already started, and it is expected that
some will evolve into large-scale energy production sites.

scale up when new con-
nections are needed

Control Centre

.0, Residents; Regional government o8, Port authority; Terminal shipping

W operators

* Better integration port and Ports- * Ensures more efficient operations;
cape (e.g. museum transformed Small space needed

industrial urban park...

Watch out for gentrification / com-
mercialisation

2040 2100 2025 N\ N\ N\ \2100

v

t
full scale adapt when needed
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scale up / down when
needed

Innovation Park

%

202.5

Researchers; National govern-
ment; EU; Universities

Good connections to traffic infra-
structure needed; Nearby port and
urban;

2O4IO 2100

} t
firstspaces  full scale

(pilot)

(Offshore) Wind Farms

Py

*

202.5

Stakeholders: Private energy
companies; National government;
Biodiversity;

Spatial Implications: Large spaces
needed; Offshore/onshore possi-
bilities; Repurpose possibility wind
turbine blades;

Conflicts: Visual pollution; Bird
mortality from collisions;
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start

o

full *

replacement / r I(
scale eplacement / restore

High-Voltage Substation
Transformer

Solar Fields

&

*

202.5 208:5

Stakeholders: Private energy
companies; National government;
Residents;

Spatial Implications: Large spaces
needed; Multifunctionality (place-
ment on top of other structures);

Conflicts: Spatial justice;

207.0 2100

start

full”
scale

replacement / restore

High-Voltage Grid

Stakeholders: Private energy
companies; Regional and national

Spatial Implications: Network of

282 Stakeholders: Private energy com- £

panies; Regulatory authorities; govarnment;
* Spatial Implications: Safety barrier *

needed;

20%5

Conflicts: Noise pollution;

203:5 2100

lines over long distances; Multi-
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where to connect;

2025 NN TN TN\2100

T

start

\

scale up when new con-
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I

Battery Storage

DY

*

202.5

Stakeholders: Private energy com-
panies; Regional government;

Spatial Implications: Large spaces
needed;

Conflicts: Noise pollution; Possible
threats for fire and explosions;

20915 2100

\

Electric Charging
Infrastructure (ships)
Stakeholders: Private energy com-

panies; Terminal operators; Vessel
companies;

Y

*

Spatial Implications: Offshore/
onshore possibilities; Onshore
placement nearby terminals;

Conflicts: Possible competing uses

of waterfront areas;
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pilot scale
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What is changing?

Spatial interventions

Hydrogen

For a fully sustainable energy system, in addition to
sustainable electricity and heat, another emission-free
energy carrier is needed, especially for energy-intensive
applications that require ‘molecules’. Hydrogen will there-
fore be essential; it plays a key role in the sustainability

of industrial processes, transportation, and as a building
block for green chemistry (Port of Rotterdam, 2023). To
meet the significant future demand for hydrogen, addi-
tional electricity production is also needed.

The Port of Rotterdam must fully embrace hydrogen,
which will play a crucial role in a new, sustainable econ-
omy. This will make the Portscape of Rotterdam, with
improved collaboration between various ports, an interna-
tional hub for the production, import, application, and tran-
sit of hydrogen to other countries in North-West Europe.

Hydrogen has to be produced as it is not readily available.
There are various options for hydrogen production (Port of
Rotterdam, 2022). We see potential in two options for the
future of the Portscape of Rotterdam:

1. Currently hydrogen production is already being done
based on natural gas. However, CO2 is released during
production. Low-carbon production can be achieved by
capturing and storing the CO2. This is known as blue
hydrogen. Blue hydrogen serves as a practical solution in
the short term and it is seen as leading the way for green
hydrogen.

2. Another option is carbon-free green hydrogen, which

is produced by electrolysing water using green power, for
example from (offshore) wind farms or solar fields. No
CO2 is released during production. It is expected that the

production of green hydrogen will be able to expand to a
commercial/industrial scale.

In the port, there’s a temporary need to import blue hydro-
gen to kick-start hydrogen pilot projects. Also, there is an
interim significance of converting hydrogen to ammonia
as current hydrogen transportation techniques are still too
inefficient. Looking ahead, green hydrogen production will
take over in the port, supported by large-scale imports

of green hydrogen. We expect new advancements and
innovations in technology will make the hydrogen con-
version to ammonia unnecessary, facilitating the gradual
elimination of its somewhat pollutant production process-

es.

Hydrogen Storage

28s Stakeholders: Production com-
panies; Port authority; National
government; EU;

* Spatial Implications: Large spaces
needed; Buffer zones;

Conflicts: Safety concerns due to
flammability and potential leakage;

202.5 203.5 2100

Ammonia Production

28: Stakeholders: Production com-
panies; Port authority; National
government; EU;

* Spatial Implications: Cannot be
placed nearby urban fabric; Heavy
industry; Buffer zones;

Conflicts: Explosion risk; Pollutant;

Steam production with risk of
burns;

202.5 204I5 2100

1 =
start full
scalingup Scale

I

! redun-
pilot

\_@ shift to green hydrogen

Import Terminal Hydrogen
Carrier

8. Stakeholders: Terminal operators;
EU; Hydrogen suppliers; National
government;

* Spatial Implications: Placement on
waterfront areas; Buffer zones;

Conflicts: High cost, who is respon-
sible?; Safety concerns;

202.5 204IO 2100 _

p\\otstlartwith qu'yoperationaIw/ -
blue hydrogen green hydrogen
128 ydrogen gl Ydrog;

Hydrogen Electrolyser

22s Stakeholders: Production com-
panies; Port authority; National
government; EU;

* Spatial Implications: Offshore /
onshore possibilities; Needs connec-
tions to green energy;

Conflicts: High costs of producing;
Energy intensive (currently);

203.5 205.0 2100 _

Hydrogen Pipelines

28 Stakeholders: EU; Production and
supplier companies; European
ports;

Spatial Implications: Network of
pipelines over long distances;
Repurpose possibilities of oil / gas
pipelines;

(] Conflicts: Requires spaces every-
b where to connect;

2025 \_/‘\_/‘\/‘\2100‘

full *

t
start scaling u
BUP scale

start scaling scale up when new con-
up nections are needed

CO2

Envisioning the spatial components of the circular CO2
flows of the future represents a shift, where carbon diox-
ide, once deemed a pollutant, is re-purposed as a valu-
able resource integral to a circular economy. This system
entails capturing CO2 emissions from various sources,
such as industrial processes and transportation, and re-
directing them via pipelines for underground storage and
use of renewable fuels and materials (IEA, 2019).

Strategic and spatial planning become essential to opti-
mise the CO2 flows of the future and minimise environ-
mental impact. This involves the strategic placement of
carbon capture facilities in proximity to emission sources,
as well as the repurposing of oil and gas pipelines for CO2
transportation and distribution. Spatial planning must also
account for the integration of carbon utilisation technol-
ogies into existing industrial landscapes and keep them
further away from urban environments.

Through aligning spatial configurations, policy frame-
works, embracing technological innovations, and consid-
ering socioeconomic dynamics, we have the potential to
create a resilient and sustainable circular CO2 system for
the future.

CO2 Compressor Station

° Private energy companies; Industri- o
dmt al facilities; dmt al facilities;
* Buffer zones; Cannot be placed near- * CO2 stored in tanks for transpor-

by urban fabric; Heavy industry; tation;
[] Spatial claims; Safety concerns; ! Concerns related to leakage
L
2026 2035

2025 2050 2100

Small Scale CO2 Tanks

Private energy companies; Industri-

pnofI full élcale

CCS (Carbon Capture +
Storage)

Private energy companies; Indus-
trial facilities; CCS technology
providers

DY

* Offshore storage possibilities in
empty gas and oil fields;

Spatial claims; Energy intensive;

Safety concerns
2025 2050 2100
| y >
pilof fulr” =

scale

CO2 pipelines

Private energy companies;

* Network of pipelines over long dis-
tances; Repurpose possibilites of oil
/ gas pipelines;

Requires spaces everywhere to
connect;

2025 \/.W\QIOO
start sCaling scale up when new con- >
up nections are needed 129



What is changing?

Spatial interventions

Supporting structures
Production / Manufacturing

Organic Chemicals
Biorefinery

Biotechnology companies; Energy
Companies; Municipality;

Storage Tanks; Accessible location
for transport;

Odor and emissions;
Environmental concerns waste;

2070 2100
)} »
t >
full scale

Plantation Bio Based

Raw Materials

Biotechnology companies;
Agricultural producers;
Municipality;

Large amount of space for
production; Transport facilities;

(] Competition for land with other
¢ land uses;
2030 2050 2100

o

pilot full scale

g

*

2030
|

pilot

Educational Facilities

Schools; Universities; Research
Institutions; Employees; Residents
/ Community;

* Strategic location adjecent to
research institutes and facilities;
(Public) Transport opportunities;

2030 2040 N\ N\ N\ 2100
t t >
growth/

development

start start scaling up

Production Facility
Bio Based Raw Materials

Biotechnology companies;

Agricultural producers;

Manufacturers; Municipality;

* Storage tanks for raw materials
and finished products; Accessible

location for transport;

3

] Environmental concerns regarding
water usage, waste and polution;

2030 2040 2065 2100
y L ! >
t t t >
pilot start full scale

Circularity

CRM Recovery
Recycling Facilities

Recycling companies; Electronics
manufacturers; Province

(Storage) space needed;
Accesible location for e-waste
transport;

Risks health hazards; Polution;

2040 2100
y >
t >
full scale

Mass Customization

Wood Facility

Wood industry companies;
Manufacturers; Municipality

Storage areas for raw materials and

products; Accessible location for
transport;

Noise Polution; Emissions

130 20:50 21&)
full scale

Carbon Capture Facilities

Production + Storage

3

*

Energy companies; Environmental
Agencies; Province;

Infrastructure for capturing and
compressing carbon emissions;
Space for storing captured CO2;

(] Spatial claims; Energy intensive,
© Safety concerns;
2025 2050 2100
: y >
t t >
pilot full scale

g

2030

pilot

3D Printing

a8 Production companies; Technology
& innovation firms;

* Space needed for materials and
end-products;

! Noise polution; Emissions;
2025 2050 2100
: ! >
+ + >
pilot full scale

Storage Space Recycling

Waste management companies;
Recycle companies;
Environmental agencies;
Municipality

Large storage areas; Accessible
location for waste transport

Competition for space; Odor and
noise pollutions;

2030 2100
N >
t >
full scale

Construction Material

Recycling Facility

Recycling companies; Waste
management firms; Municipality;

(Storage) space needed;
Accessible location for waste
collection and transport;

! Noise polution; Emissions;

2030 2070 2100
: ' >
+ + >

start full scale

Concrete Recycle Facilites

Construction companies;
Recycling companies; Municipality;

* B

Storage areas; Accessible location

for transportation
[ ] Noise and dust emissions;
. .
Environmental concerns;
2025 2030 2100
f f >
t t >

pilot  full scale
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What is changing?

Spatial interventions

Transportation

General Cargo Terminal

Cargo handlers; Shipping
companies; Port Authority

e

* Storage area for various types
of cargo; Accessible location to
various transport links;

] Possible competition for space;
Possible Traffic congestion with
other land uses;

2025 N\ N\ N U 2100

{ >

+
current
scale

N

Dry Bulk Terminal

22 Mining and agricultural companies;
Shipping companies; Port
authority;

scale up when needed

* Large storage yards for bulk
material;

Dust emissions; Possible
competition for space;

2025 N\ N\ N\ U 2100
: >
+ >

° 32 scale up when needed

Container Terminal

Logistic firms; Shipping
companies; Port authority;

* Space for container storage; High
capacity cranes along dock;

Possible competition for space;

20256 N\ N\ N\ 210
: >
>

+
current
scale

scale up when needed

Liquid Bulk

Transport Terminal

B

Chemical companies; Shipping
companies; Port authority;

* Space for tanks; Buffer zone;
Pipelines and loading docks;

! Safety risks; Competition for space;
2025 2050 2100

)y y >

+ t >
start new

scaling down scale

(Specialized) Terminal

New Types of Cargo

&

Specialized cargo industries;
Shipping companies; Port
authority;

Storage facilities for unique cargo;
Tailored infrastructure for handling
specific cargo; Buffer zone;

] Limited expertise and
© infrastructure; Possible competition
for space;
2030 2040 2065 2100
y \ f >
t t t >
pilot start full scale

g

Short Sea Shipping
Infrastructure

Shipping lines; Port authority;
Municipality; Province;

Accessible port facilities; Efficient
hinterland transport connections;

[] Competition waterfront space;
° Traffic congestion port areas;
2025 2100
+ >
current
full scale

scale
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What is changing?

Flows for the future

Figure 101: Electricity system
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What is changing?

Flows for the future

Hydrogen System

Continue to Biobased Industry, into
the Hinterland and into Europe

Figure 102: Hydrogen system
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What is changing?

Flows for the future

N CO2 System

\i\

Figure 103: COZ2 system
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What is changing?

Flows for the future

inue to Greenhouses @ Solar Panels
and Material System On Rooftops

Circular Energy Flows of the e e
Future Portscape of Rotterdam

-
Small Scale CO2 Hinterland

Tanks

Ammonia Storage
+ Buffer Zone

Battery Storage

Carbon Capture
Small Scale CO2

Tanks

Electric Charging
Infrastructure

N

Cultural Anchor

In this grid, all spatial components of the future energy system are abstractly
depicted, showing connections. The main infrastructure for transporting hydrogen,
CO2 and electricity is clearly visible, forming the backbone of the system. Where
transport corridors such as rivers or railways intersect the backbone, opportunities
arise for the development of biobased industries, as significant amounts of
biomass can be easily transported there.

The grid represents a period over time from the future, meaning that certain
structures may have temporary significance in the near future but could become
unnecessary as technological innovations advances in the distant future.
Specifically, advancements in electrolysis, hydrogen transport, and hydrogen
storage are expected to make ammonia production a temporary requirement.
Additionally, the long-term perspective anticipates that importing blue hydrogen will
no longer be necessary as the system advances and is able to entirely transition to
green hydrogen.

Continue to Biobased Industry, into
the Hinterland and into Europe

Onshore Wind Farms
Carbon Capture

Solar Fields along Dams,
Railways and Highways

H2 Import Terminal
Hydrogen

Carbon Storage CO2 Compressor Station

(Empty Oil and Gas fGelds)

High-Voltage Substation
Transformer

Hydrogen system &>

CO2system <=~

Electricity system =~ =——
Energy flow input [ )
Energy flow output O

Figure 104: Circular energy flows for the future Portscape of Rotterdam
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What is changing?

Flows for the future

Production / Manufacturing

Educational Facilities

Plantation Bio Based
Raw Materials

Transport over water = = =
Transport over land — se—
Hydrogen pipeline &
Bufferzone [N
Material Flows Input @
Material Flows Output O

Figure 105: Production / manufacturing system
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What is changing?

Flows for the future

Circularity

Figure 106: Circularity system
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What is changing?

Flows for the future

Transportation

Educational Facilities

Transport over water = = =
Transport over land — se—
Hydrogen pipeline &
Bufferzone [N
Material Flows Input @
Material Flows Output O

Figure 107: Transportation system
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What is changing?

Flows for the future

148

Material Flows of the Future
Portscape of Rotterdam

This grid showcases the spatial components regarding future material flows in
which transportation, production/manufacturing and circularity become visible. The
material flow system is powered by the circular energy system and is oriented along

X ) N . oo o 4 Carbon Capture Fa
the river and its infrastructural backbone. This way it optimizes logistical operations Prod 4 .. Educational Facilities
and emphasizes recource efficiency. p

The grid represents a period over time from the future, meaning that certain
structures may be scaled up or down as technological innovations advance in the
distant future. As an example, floating plantations for bio based raw materials and
its terminal for transport will be upscaled as we move through time. Also the
storage space for recylcing will be upscaled as recycle centers become more
important within ports.

3D Printing

Plantation
Raw Materials

New Types of Cargo
Transport over water
Transport over land
Hydrogen pipeline
Buffer zone

Material Flows Input
Material Flows Output

=

[
®
@)

= 108: Material flows for the future Portscape of Rotterdam
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How can we get there?
A phased approach: 2025-2030

Spatially, the implementation of our strategy is guided by
the succession of land becoming available in the port.

In the Maasvlakte, these relatively large spaces will be at
first dedicated to hydrogen, as we expect that relatively
soon, great quantities will be needed. As mentioned be-
fore, there’'s a temporary need to import blue hydrogen to
kick-start hydrogen pilot projects. With an interim signif-
icance of ammonia production it's important to build this
further away from the urban environment as its processes
can be pollutant with some safety issues. With new inno-
vations and technologies, green hydrogen production will
take over in the port, supported by large-scale imports
of green hydrogen, and ammonia production can be re-
moved.

Likewise, initial patches of land in the more central areas of
the part will be given to pilots in the field of energy storage
(batteries) and circular materials to achieve quick wins and
get a foot on the ground in these fields.

In this first phase, we also start the transformation of the
open space network: making shores in the urbanised ar-
eas more attractive to residents in line with objectives 1
and 5; begin preparation for linkage of green spaces: par-
ty through greening shores and giving room to biodiversi-
ty, but also in the hinterland: stabilise and secure existing
nature areas, delineate where future green corridors both
on the north (Westland) and south (Voorne) sides will be
established and start small scale interventions as well as
safeguard space for them in the regional development.
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2025 = 2080

Measure Scope

B Vvaterials

B Energy: Hydrogen

B Energy: Electricity / other
People

I Transport and Logistics

B Productive nature

[ Protected nature

= Multi-utility transport corridor
Urbanisation projects (current)

0 25 5km IN

07

criticalarea;.see p. 170

Spatial Measures by 2030

o
02
03
o4
06
06:
10
12;
13

Hydrogen production
Hydrogen terminal
Circular materials pilot
Biorefinery pilot

Storage battery

Starting corridor Voorne
Starting corridor dunes
Starting corridor Rozenburg
Green link Westland
Green links Voorne rivers
People-friendly shorelines
Starting green shorelines
Offshore wind farms

Figure 109: Phasing maps - 2025-2030
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How can we get there?
A phased approach: 2030-2050

In this phase, we predict an increased need for cargo
spaces due to changed production and energy generation
methods: Due to this, we propose expanding the Maas-
vlakte outwards, for hydrogen and/or bio-based materials
that need to be carried from further away. This should be
done in a floating manner in order to reduce (harmful) im-
pact on flora and fauna.

Several other activities will also be offshore, partly aiming
at the production of bio-materials as well: floating islands
further off the Dutch shore can cater for increased bio-ma-
terial need;wind farms will be expanded and finally the Por-
thos scheme will materialise under the North Sea, where
gas fields will be used to store captured carbon. This will
also need infrastructure in the sea (pipeline that links with
hinterland) as well as on the shore (compressing, process-
ing, maintenance activities).

In the Portscape, bio-materials and circular production
will be expanded in this phase, meanwhile, oil terminals
will become redundant due to the complete phasing out
of fossil fuels in line with European and worldwide climate
goals. Here, we provide more space for energy, but for now
it is not clear yet if this space is needed for hydrogen or
electricity storage: this is why it is becoming a so-called
flex-zone.

In the Botlek area, the space that is today used by the ol
industry, the soil is heavily polluted. Therefore, remediation
schemes are needed before the land can be used for other,
more human-centred purposes,which makes sense due
to the location relatively close to the city. This remediation
will create the unigue opportunity to develop a temporary
park, which will see shifting functions as well as locations,
as the remediation will be carried out gradually, aligning
with the departure of the oil industry in steps.

In current natural areas, as well as along the southern
fringe of the port, green corridors will be fully established,
while those begun in the first part in the hinterlands of
Voorne and Westland will continue to be established.
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2030 = 2080

Measure Scope
B Vvaterials
B Energy: Hydrogen
B Energy: Electricity / other
People
I Transport and Logistics
B Productive nature
[ Protected nature
= Multi-utility transport corridor
- - New ralil link
- New pipeline infrastructure

0 25 5km IN
1

a4

a0

Spatial Measures by 2050

o
o2
‘03
05;
06
o8
a0

Floating terminal (biobased)
Offshore biomaterial production
CCS terminal

Link to Porthos scheme
Biomaterials terminal

Circular materials centre
Biochemicals

H2/Electricity Flexzone

Soil remediation / park
Established corridor Voorne

. Established carridor Dunes

" Established corridor Rozenburg
. Starting corridor Westland

' Starting corridor \Voorne rivers

" Starting green shores Botlek

16' Established green shores Botlek

14;

10!

Figure 110: Phasing maps - 2030-2050
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How can we get there?
A phased approach: 2050-2065

Our trajectory aligning to the five vision objectives for de-
velopment is followed further in this phase, with the space
in the centre of the port being the focus. More areas will be
used for green hydrogen production. In the middle of the
port, next to Rozenburg, space that is currently being used
for liquid bulk is dedicated to new modes of productive na-
ture. This also gives the opportunity to link nature zones
north and south of the Nieuwe Waterweg via this area, as
can be seen depicted by the arrow on the map.

The now remediated areas of the Botlek can be used for
bio-materials production and an innovation park, creating
new employment opportunities for the residents of the
Portscape. However, key physical features of the past will
be kept, alongside some of the green spaces that were
created earlier as part of the temporary park.
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2090 = 2069

Measure Scope
B Vvaterials
B Energy: Hydrogen
B Energy: Electricity / other
People
I Transport and Logistics
B Productive nature
[ Protected nature
= Multi-utility transport corridor
- - New ralil link
- New pipeline infrastructure

0 25 5km IN
1

Spatial Measures by 2065

oL
. Upgraded bulk terminals
05
o6
o7
08
09

Hydrogen production
Local Bioproduction
Natural crossharbour link

Biomaterials production

Green shores

Innovation park

Green network Dunes/Westland
Green network Voorne

Figure 111: Phasing maps - 2050-2065
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How can we get there?
A phased approach 2065-2100

This is the phase that is the furthest away from today,
which means that our measures are more indicative, as
the very specific developments that will occur and influ-
ence our strategy are hard to predict. What is known today
already however is that the Maeslantkering will need to be
replaced by around 2070. Moving the new barrier a few ki-
lometers inward will mean that it can further strengthen the
crossharbour green link. It has to be noted that the flood
barrier will probably need to close more often in the future,
due to rising sea levels. This shifted pattern will have dif-
ferent spatial impacts than today, which means that an in-
tegration into the crossing will generate new opportunities

Porthos
~

In the hinterlands on both the northern and southern sides
of the port, we envision new types of land use that replace
the current, non-sustainable forms of agriculture. Aligning
with the needs that might be present, we could envision
expanded areas for materials and production, new settle-
ment spaces, or productive types of nature. In any case,
we propose having a healthy mix of functions, as well as
strong green elements of protected nature, so that these
areas link better with the green corridors around this land
than today.

Closer to the city of Rotterdam, there is the opportunity
to intensify the urban fabric of the Waalhaven. This is be-
ing done in the latest phase for two reasons: Firstly, it is
today being redeveloped as a commercial area, so there
is another life cycle just starting. Also, we see it as a link-
iNng piece between the Botlek and the more central parts
of Rotterdam, so redevelopment has more benefits when
the Botlek area with the innovation park is already flour-
ishing.

Measure Scope Spatial Measures by 2100
B Materials {01 Replaced Maeslantkering
B Energy: Hydrogen 02" New land uses Westland
B Energy: Electricity / other “fq;"s‘,) New land uses Voorne
People 04 Urbanised Waalhaven

I Transport and Logistics
B Productive nature
[ Protected nature
= Multi-utility transport corridor
- - New ralil link

- New pipeline infrastructure

2089 = 2100

& Indicative new (flexible) function
0 25 5km IN

| I —

Figure 112: Phasing maps - 2065-2125
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How can we get there?
Re-imagining Port, Portscape and Port Landscape governance

With the circular transition of the port public actors are
managed and practice a proactive multi-governance ap-
proach as it speeds up the process. Increased interest of
higher governmental levels and increased power of lower
governmental levels would allow for more action.

The transition allows innovative energy companies to
increase in both their power and interest while fossil fuel Public Services
companies decrease. Companies regarding recycling of
construction materials increase in their interest.

Community stakeholders are mainly increased by their in-
terest as they are both engaged and empowered. Taking
people into account for the port transition would allow for a
holistic approach to sustainability and can therefore not be
neglected.

Businesses

Universities and research institutes increase in interest as
they are empowered. They are important for the share of
knowledge and improve the collaboration of academia, in-
dustries and governance.

Capital such as investors and landowners have a high
power but may have lower interests. Therefore, it is crucial

to persuade them to realise the developmental projects. Community

Knowledge

Financial Capital
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Low Power

High Interest

Low Interest

High Power

Figure 113: Stakeholders’ power / interest shift
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How can we get there?
Enabling change top down and bottom up

Our approach

Our recommendations are split in 4 types:

«  Policy

« Legislation

«  Funding

«  Facilitation

For each recommendation, the affected objectives have
been indicated. This emphasises the multidimensional
aspect of our proposals and strategy.

Top down

The Portscape of Rotterdam is in a critical position cur-
rently as it is in the crossroads of the transition. Indeed,
in order to facilitate change, and especially in approaching
the “‘chaos” phase of our X Curve, some things need to be
enforced by governmental and public actors. Indeed, one
key way to achieve our goals is via policy and legislation,
from actors at different scale (Port Authority, European
Union...).

In particular, instauring new laws like Carbon Taxing,
Eco-labels and Performance goals will help monitor
and quantify the progress. In addition to ensuring direct
change in the Portscape of Rotterdam, certain elements
contribute to indirect change, more specifically behaviour
and public conscience shifts. Namely:

1.2 Research partners

2.1 Eco label for goods

2.2 Local produce use

4.3 15min Portscapes

The power of people on change is better detailed in the
Bottom up section.

While one size does notfit all, and every port in the EU Port
Landscape having its own unique trends and Portscape,
certain actions remain common to various authorities,
and this plan could be applied, with adaptation, to multiple
stakeholders in the Port Landscape. In fact, despite cel-
ebrating and planning for each port’s individual future role
and processes, itis crucial to have a common ground in or-
der to have a truly holistic and integrated Port Landscape.
The applicable frameworks to enable this cohesion would
be:

1.0 Port collaboration

1.1 Monitoring impact

1.2 Research partners

4.0 Net Zero Ports

4.2 Digital landscape

Bottom up

The importance of collaborative planning is being increas-
ingly recognised and there is a loss of confidence in Eu-
rope in political systems as mechanisms for conflict me-
diation and strategic management (Healey, 1996, p.217).
It is understood that planners are not neutral experts and
knowledge is “socially constructed” which leads to the idea
that of the value of people’s voices, especially the people
we are designing for. This approach also aims to mitigate
any unforeseen (by planners) rebound effects, or spatial
justice issues - as planners, our strength relies in bringing
the multiple groups at stake in the problem together to help
steer a collaborative design process. This is enabled via
joint design / responsibility frameworks such as:

2.2 Local produce use

3.0 Participatory Portscape

41 Transition for people plan

On top of involving people into planning our planning pro-
cesses, a few of our strategies also remove planners / ur-
banists / governments completely and aim to provide the
means for people to participate in creating livable spac-
es, in particular, funding for Grassroots projects (3.1) and
Adaptive buildings (3.2)

1.0 Port Collaboration

Paradigm shift away from competition

In line with European Port St

Private companies

Knowledge hub:

S

2.0 Port Carbon Taxing

Shipping companies
Passengers

Carbon as a currency - tax based on
carbon impact + circular potential (iack of)

In line with European Strategy (CHECK)

Tax to fund fair transition scheme and

soil reme&;on /@porary park @

2.1 Eco-label for goods

Shipping companies
Goods providers / users 2030

Score the ecological impact of goods
and transport flows

End user empowerement and port trans-|

parency

2.2 Local produce / use

Goods providers / users
Regional authority

ge (via subsidies) local produc-
tion and distribution of goods

Create links for circularity opportunities

throughout portscape and port land-
scape

Port Authority
European Authority

Ports in performance contract with EU

Clear and measurable goals reported 5
yearly

Residents
Port Authority

Engagement workshops and forums for
people’s participation

In line with the reviewed governance

Use digital tools for participation

3.1 Grassroots funding

Residents
European Authority

Opportunity for locals to activate spaces
and initiate projects

Funding allocation for port involvement
in educational / cultural projects

3.2 Adaptive buildings

Urban planners
Developpers

Incentives for adapting the existing
building stock in line with our objective

Funding for social and cultural anchors

g ports-

lity and social ameni

Figure 114: Policies, Legislation, Funding and Facilitation for the future Portscape of Rotterdam
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How long will change take?
Timeline and actions

This timeline shows the actions (both spatial and regu-
latory), their sequence with one another and their overall

phasing through time.

To achieve our aim of a circular and just Rotterdam Ports-
cape, we envisage 4 phases:
+ Phase 1. the quick and easy wins, what is achievable

in the next 5 years

« Phase 2: the slower motion projects, phasing out of
the fossil fuel dependency towards 2050
«  Phase 3: reinforcing the change post 2050, rethinking

linear spaces

« Phase 4: affirming space for the truly circular Ports-

cape for 2100
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For each action, the affected ones out of our five objectives
are indicated, again demonstrating our integrated, cohe-
sive and multidimensional approach, with understanding
that one action has more than one consequence (or in this
case, benefit).

Spatial intervention

Policy

When planning for 100 years in the future, there needs to Planning flexibility allowance
be an element of flexibility and adaptability in our strate-
gies, as itis difficult to predict the situation in 50 years time,
with new technologies being on the horizon, for instance.
For this reason, the key actions are taken early on in the
timeline, with more uncertainty and open-ended-ness as

we g0 through the decades.

___________ Long term uncertainty
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How long will change take?

Phases 1and 2

Phases 1 and 2 focus on achievable but determining ac-
tions. Indeed, these are the ones we have most control and
certainty of. In particular, the energy transition is currently
well documented and can be applied almost immediately.
This contrasts with the material transition, for which there
are less industry guidelines and for which the technologies
are still developing.

As such, we have designed most of the key regulatory im-
plementations as well as large scale energy transition en-
ablers within the first 5 years. On top of implementing the
tried and tested technologies (wind turbines, solar panels)
we also aim to start the small scale pilots for the emerg-
ing transition to circularity, in particular relating to hydrogen
and materials.

Spatially, two major changes are island developments -
one directly attached to the port as an extension, and oth-
ers as remote production island, extending the boundaries
of Rotterdam’s Portscape.

Finally, the social and natural regeneration is integral to the
changes, as more links and amenities and relationships
are created.

In line with global commitments, we aim to have decar-
bonised the Portscape of Rotterdam by 2050.
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How long will change take?

Phase 3

Throughout Phase 3, there will be a number of technol-
ogies reaching their end of life, which will need careful
consideration in applying circularity principles, looking to
recommission and reuse before, as a last resort, recycling
critical elements.

Additionally, the Port’s critical area (previously fossil fuel
dominated) will start its major redesign and retrofit, starting
with soil remediation. To ensure social justice and gen-
eral social sustainability, participative planning processes
will reappear, in the form of workshops and co design ses-
sions, to ensure a collaborative approach to the redevelop-
ment of the critical area into an Innovation Park, for cycles
of care, knowledge and ecosystem. With these develop-
ments, new infrastructure will be developed.
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How long will change take?

Phase 4 2080 2085 2090 2095 2100

e e = ------F R B S e b T

This phase is the least populated and most uncertain, as i
Circular Energy

we are approaching the 100 year mark. Again, itis import-

ant to consider the end of life of our previously implement- Offshore wind farm
ed spaces. By this point, there will be a densification and Hydrogen plant
diversification of the urban fabric, with a mixed land use Battery storage full scale
between urban, production and natural spaces. Solar panel array
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What will it look like?

The 100 year Port plan - critical area

We chose Botlek and VVondelingenplaat as our critical area.
This area got our attention as it contains a lot of polluting,
linear industries, including oil refineries and chemical refin-
eries; Botlek is known for its heavy industrial activity.

The traditional linear economy model in this area, rely-
ing on extraction, production, consumption and disposal,
leads to environmental degradation. Botlek's industrial
activities contribute to pollution, gas emissions, and waste
generation. To transition to a circular economy, it helps to
minimise these environmental impacts by promoting re-
source efficiency, waste reduction and recycling. As our
aim is to create a clean, circular and green Portscape, this
area should change; the critical area will take an important
role in the transition of the port.

Figure 119: Future port view - current critical are;c
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What will it look like?

The 100 year Port plan - soil remediation

Soil remediation can play a crucial role in transitioning Bot-
lek and Vondelingenplaat into a circular economy. Many
industrial activities in the critical area have led to soil con-
tamination due to spills, leaks or improper waste disposal.
Remediating the soil can help restore these polluted ar-
eas, and improve the environmental quality.

When the soil remediation is complete, the new clean land
can be re-purposed, for sustainable projects, such as a
temporary park. Creating a temporary park at the critical
area, can function as a catalyst for community participa-
tionin the transition towards a circular economy. When res-
idents are involved in the development of the park, aware-
ness of the circular economy can be fostered. In addition,
transitioning to a circular economy is a long-term process.
Introducing this new park offers immediate benefits, such
as recreation, and improved quality of life. To keep the
identity of the old place, the park will reuse some buildings
of the old situation as heritage.

Figure 120: Fureu port view - soll remediat/o;
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What will it look like?

The 100 year Port plan - innovation park

The last step for the critical area would be transforming
the temporary park into an innovation park with bio-based
material production. The new bio-based refineries use
biomass feedstock, like forestry waste or agricultural resi-
dues. By leveraging these renewable green resources, the
reliance on fossil fuels will be reduced, and contribute to
the circular economy by closing the loops on organic waste
flows. It also reduces the environmental impact.

At last, the innovation park focused on bio-based refineries
can foster collaborations between industry and research
institutions. This new collaborative environment encourag-
es innovation and technology development. It also creates
new opportunities for employment and investment in the
critical area, which can contribute to job creation and eco-
nomic growth in the region. Also some of the old buildings
or landscape structures will be maintained as heritage.

Figure 121: Future port view - /nnovat/om
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What will it look like?

The 100 year Portscape plan
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Figure 122: The Future Portscape of Rotterdam - view
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What will it look like?
The 100 year Port Landscape plan : &
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Conclusion and
Reflections

Conclusion

Answering our research questions

b 1. Definition

How can Ports, Portscapes and Port Land-
scapes be defined?

b 2. Spatial relations

What is the impact of Portscapes on surround-
ing environments and communities?
What is the Portscape of the linear economy?

b 3. Envisioning the future
What is the Portscape of the future?

How can Portscapes be key in the transition to
a Circular Economy?

What role do they play in ensuring a just transi-
tion?

1. Definition

From our analysis, we have defined Port, Portscape and
Port Landscape, both spatially and in terms of process-
es. Indeed, the disconnect between spatial relation and
organisational relation was clear and it became apparent
the Portscape especially had been thoroughly under-con-
sidered and valued by spatial planners and developers.

2. Spatial relations

The impact of the Port on the Portscape and vice versa is
clear - may it be beneficial or detrimental. Indeed, most
processes through the Port and Portscape are character-
ised by their linearity, of which people and nature flows are
the first victims (and in the case of people, part-enablers).
If circularity encompasses all 7 cycles (Figure 124), then
linearity excludes them. Indeed, although cycles of power
and wealth prevailed, our analysis showed that the tradi-
tional port economy has a lack of social and environmen-
tal considerations, specified by the missing cycles of care,
resource, knowledge, ecosystems, and biogeotechnical.

These missing cycles are noticeable and emphasised by
the monofunctional and one-dimensional planning of cur-
rent processes. Indeed, the foundations for implementing
circular processes are there, and by applying integrated
thinking, we can achieve cohesion.

3. Envisioning the future

As a conclusion from answering the above questions, it
became clear that the Portscape of the future needed to
strengthen and nurture circularity in order to achieve a just
and sustainable transition. We set out 5 objectives, which
were considered in parallel to every future thinking - these
were focused on: integration, resource efficiency, regen-
eration, innovation and spatial justice, shaping the Ports,
Portscapes and Port Landscapes of the future.

Ports, Portscapes and Port Landscapes have the benefit
of being central to the problem, which means they are also
central to the solution. As such, we plan for Portscapes to
play a key role in the transition to a Circular Economy, not
just for resource and wealth but all other cycles too. Their
spatial attributes mean that they are adaptable to future
needs.

Indeed, we have envisioned a spatial, temporal and politi-
cal phasing to reach circular and just Portscapes, however,
as with all long term planning, throughout our strategies,
we have emphasised the value of spatial adaptability and
resilience, notably in the reuse of existing structures for the
transition and the application of flexible spaces, shaped by
time and people both.

Closing note

Overall, the planning of Ports, Portscapes and Port Land-
scapes for the future require a layered, multidimensional
approach which is currently lacking in most local, regional
and national port transition strategies. More than planning
objectives, it is essential to: understand the space we are
designing for, consider its current operations and functions
and finally, understand the social, spatial and environmen-
tal implications of implementing set objectives. Through-
out this study, this is the approach we have taken, in order
to present a thoroughly considered and well defined plan
for Ports, Portscapes and Port Landscapes of the future.

n
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Figure 124: Conceptual Framework
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Group reflection

Regional design for peri-urban areas

A thorough reflection of our project is necessary to assess
its impact and effectiveness in achieving its goals. This
process of stepping back and thinking critically about our
work allows us to identify strengths and weaknesses. This
enables us to learn from both successes and (potential)
shortcomings. Moreover, it provides an opportunity to eval-
uate the ethical implications of our actions and decisions
throughout the studio project. This also helps us to clar-
ify our own values that are consciously or unconsciously
underlying in the process and to reveal if our proposals
align with our ethical principles.In this light, the focus of
our project on Portscapes provides a unigue lens through
which to examine issues of sustainability and social justice
in North-Western Europe. It also allows us to consider the
broader societal implications of our work and its contribu-
tion to public goods. One tool for performing that exercise
is examining the project’s relations with the Sustainable
Development Goals. This examination can then form our
basis for further reflection on the project, which we intro-
duce on the following pages of the report.

Aligning with the SDGs

The Sustainable Development Goals (SDGs) originate
from the 2030 Agenda for Sustainable Development, a
document that was adopted by all United Nations Mem-
ber States in 2015. This agenda provides a shared blue-
print for securing peace and prosperity for both people
and the planet, now and also in the future. Central to this
document are the 17 SDGs, which call for collective action
from all nations, regardless of their level of development.
These goals acknowledge the interconnectedness of var-
ious challenges: The stress the need to simultaneously
address poverty, enhance health and education, reduce
inequality, stimulate economic growth, combat climate
change, and safeguard the world's oceans and forests.
(United Nations, 2024).

The graphic on the right shows to which degree we esti-
mate that the results of our project (both vision and strate-
gy) address the 17 SDGs. Reflection on the project’s pro-
cess and results then allows us to identify areas where we
have made progress towards the SDGs. Below, we high-
light the most important conclusions.

Our commitment to spatial justice and regeneration, as
well as the reduction of the emissions of harmful substanc-
es, supports SDG 3 (Good Health and Well-being). The
consideration of diverse stakeholders and types of econo-
my, fair distribution of benefits generated and participatory
approaches relate to SDG 8 (Decent Work and Econom-
ic Growth). The integration of technological innovation,
which we put central in our vision objective 3, aligns with
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SDG 9 (Industry, Innovation, and Infrastructure).

By examining the project’s impact on marginalised and
vulnerable populations (which falls together with our vision
objective 5), we can ensure that our efforts contribute to
leaving no one behind, as outlined in SDG 10 (Reduced
Inequalities). Moreover, a plethora of our actions contrib-
utes to addressing SDG 11 (Sustainable Cities and Com-
munities): We weave the different and currently partly
discrete parts of the urban fabric more closely together,
also taking into account the spatial nature of big parts of
the Portscapes being peri-urban, as mixed functions and
decentralised facilities can contribute to enhanced sus-
tainability. However, we do not only see this in a physical
way only, which is why our efforts in governance and par-
ticipation should also enshrine the social aspects of sus-
tainability.

Making the economy more circular is a key pillar of both our
vision and strategy. Greatly increasing resource efficiency
and improving material, waste and other flows contributes
to SDG 12 (Responsible Consumption and Production).
Reflecting on the project’s contribution to environmental
sustainability, which we envision to happen both onshore
and offshore in several ways, underscores the urgency
of addressing climate change and protecting biodiversity.
This is outlined in SDG 13 (Climate Action) and SDG 15
(Life on Land).

To put it in a nutshell, we can conclude that by aligning our
project with the SDGs, we contribute to a global agenda for
sustainable development and collective action. However,
this quickscan also highlights areas where further action is
needed to fully address the SDGs: during the process of
implementing our strategy, it would still be crucial to keep
on track with distributing costs and benefits fairly and take
into account current disadvantages in order to fulfil SDG 1
(No poverty). Additionally, it needs to be ensured that the
realisation of the strategy works in a way that gender im-
balances are reduced (in line with SDG b).

Ethical Issues Related to Our Project on Portscapes
In terms of ethical issues we made sure to focus on the
equitable distribution of resources and benefits to all stake-
holders that are involved in port development and transfor-
mation. This is seen in our plans for creating job opportu-
nities and creating more green space in port communities.
In our project, we have made sure that everyone, espe-
cially those who are already disadvantaged, will be treated
fairly when dealing with the environmental problems. This
involved taking action to reduce the extra burden that the
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Figure 125: SDG relevance to our strategy
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Group reflection

Regional design for peri-urban areas

environmental issues might place on these communities.
Also the ethical issue on minimising the negative external-
ities, such as pollution and habitat destruction has been
taken into account when creating our strategy. With our
strategy, especially objective 2 about increasing resource
efficiency of Portscapes by closing the loops, safeguards
the well-being of both current and future generations.

In our design, we foresee a future where decisions are
made openly and honestly, and that those who make
the decisions are held responsible for their actions. The
oil companies take a huge part in this, as they could be
against our plans and do not always take responsibility for
their actions. Shell has faced criticism and legal actions
related to oil pollution incidents. Perhaps it is up to the
current and future generation to push them into a position
where they need to take responsibility.

Also, our project really works well in terms of respecting
cultural heritage in port development. We aimed to main-
tain the identity and heritage of the local port communities.
This is achieved by keeping some of the old buildings of
the critical area. By reusing these buildings with its indus-
trial identity in the temporary park and innovation park, we
put a highlight on respecting the cultural heritage.

Finally, in our strategy we wanted to be sure that new in-
ventions and improvements in technology can help all the
residents in society and don’t make unfair differences be-
tween them even bigger. But on the other hand, we want
to apply Al to a greater extent in the Portscape, to develop
smart Portscapes. This can cause that port communities
that are adjacent to the Portscape could benefit more from
the new technical inventions.

Values Related to Our Project on Portscapes

When we examined our project using the SDGs, it became

apparent that several values could be identified underlying

our strategy and actions. We list them below:

< Sustainability: The focus on solutions that promote
the long-term health of Portscapes and surrounding
ecosystems in a social, ecological and economic
manner

< Equity: Fairness and justice in the distribution of ben-
efits and burdens that can be associated with the de-
velopment of ports, Portscapes and Port Landscapes
in the future.

« Integrity: Acting with honesty, transparency in all as-
pects of planning, development, and maintenance,
which also applies to large-scale issues, such as com-
petition between ports and the creation of level playing
fields.
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«  Collaboration: The focus on partnerships and cooper-
ation among diverse stakeholders to achieve the ob-
jectives we outlined together.

« Adaptability: Recognising the highly dynamic nature
of Portscapes, which means embracing flexibility in
planning and decision-making processes in the short
—and more importantly — the long term.

+ Resilience: Building resilience to climate change and
other external stressors to enhance the long-term
benefits of our proposals.

« Innovation: Embracing innovative approaches and
technologies that are arriving or on the horizon to har-
vest most of the benefits for the Portscape stakehold-
ers.

Public Goods Our Project on Portscapes Aims to create:
In line with the values of the project, we also think about
public goods, which are non-excludable and thus acces-
sible to all individuals. Therefore, they play a crucial role
in ensuring welfare and quality of life. Hence, ensuring the
provision of public goods is essential for sustainable devel-
opment, also in line with the SDGs. We can identify sev-
eral public goods that are to be created according to our
vision and strategy

«  Environmental Conservation

+  Social Cohesion

»  Cultural Heritage

« Conditions that ensure public health

« Accessibility to transport amenities and services

* Resilience and Adaptation

«  Public Safety

«  Democratic Governance

Conclusion

Our project on ports, Portscapes and Port Landscapes
underscores the importance of holistic and inclusive ap-
proaches to urban planning and development. By aligning
our efforts with the Sustainable Development Goals, we
contribute to a global agenda for sustainable development
and collective action. Moving forward, continued reflection
and engagement with stakeholders will be essential to ad-
dress ethical considerations, uphold our values and max-
imise the positive impact of our scheme on Portscapes
and surrounding communities.

References
United Nations (2024). The 17 Goals. https.//sdgs.
un.org/goals
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Individual reflections
Author 1: Elena Agterdenbos

| started this quarter knowing that the assignment could be a challenge for me, as | did not have any previous experience
with the regional scale. | also didn’'t have knowledge about the Eurodelta. The difference between this scale and the
previous quarter about the neighbourhood scale was huge. | wasn't quite sure what to expect. The expectations | had,
was that regional design contains mostly maps and drawings that show a new vision for a region. It turned out that it is way
more. Working with the group and seeing other lectures gave me a new understanding of designing on a regional scale,
and that it is also about policies, actions and stakeholders; non-physical things.

I was glad that | already knew two people from the group, because that helped me with going out of my comfort zone.
Working in groups is always something that overwhelms me a bit. But the feedback halfway through the course helped to
build some confidence. When we were given the topic ‘water’, we immediately started brainstorming. We started talking
about ports and that is when | introduced the word ‘Portscape’ . | think this term popped into my head because the SDS
lecture from Carola Hein about Global petroleum landscapes really got my attention. | learned from the lecture that oil
has a lot of spatial impacts in the region. This was really important for our topic.

The other main topic in our project was the energy transition. To get a better understanding of the linear economy, it was
important to analyse the flows of the Portscape. This is when the SDS course was really helpful for the studio. The lec-
ture from Alexander Wandl about Territorial metabolism (Wandl, 2024) was really useful for this. | learned how to relate
the resource flows of the Portscapes to spatial, environmental and social qualities. It gave me insights for analysing the
Portscape flows.

During the process of our project, we set up clear tasks for everyone. Personally, | have been able to focus a lot on drawing
the illustrations and making the maps. | have acquired a lot of knowledge collaborating with the team, especially in the
way of thinking and handling. My teammates were also supportive when | was struggling, so thanks to them. | think we
all felt comfortable with each other.

To me, this quarter has been the most organised yet. We felt really supported by our tutors Birgit and Alex and they have
given consistent guidance providing helpful feedback. In addition, there was this fun and calm atmosphere during the
sessions where | felt really comfortable which | really appreciate. Despite a moment of uncertainty when we were turning
objectives into a strategy, the tutors’ were really involved. To connect our diverse ideas, we were given the task to draw our
concepts on tracing paper, later combining them - a method | found useful. This collaborative approach not only helped
us regain focus, but also showed the importance of effective communication. | believe using this technique in future group
projects could improve productivity and cohesion within teams.

In general | am happy with how the strategy has turned out. | know that our project could have been better if we had more
time. Then we could have focused more on for example, spatial justice. Quarter 3 was the only course where | was intro-
duced to regional scale planning. The new skills and knowledge | learned will definitely be used for a new regional project.
Now | can say | am able to understand a region in both physical and non- physical ways.

Wandl, A.(2024, March). Territorial Metabolism: Facilitating Circularity [Slides]. Brightspace. https://brightspace.tudelft.
nl/d2l/le/content/594261/viewContent/3620837/View
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Individual reflections
Author 2: Fenne Manshande

The project for me was an eye opener to learn more about ports and Portscapes, but also to learn more about a regional
design of such a big structure that already is such a big player in this game. Research and design on such a large scale
was, especially at the start of the course, a great challenge for me, as | found it such a complex system that includes
so many different dimensions and elements, as well as the study of many different scales, and on top of that thinking of
the relationships between them. Through great tutoring from Birgit and Alex, lots of great input from peers and insightful
discussions, | must admit that the challenge has pushed me to make this course one of the most learnful experiences of
my master’s so far.

Our group process was not a linear process at all. For example, when some of the group was still working on analysis,
others were already designing and planning at the same, and we kept going back and forth. The strategy making was
a process of jumping scales and all working towards the vision using many types of different products. This nonlinearity
within the group sometimes made the process quite difficult to grasp for me and the rest of the group. To get a better grip
on this complexity we tried to come together as a group quite often and talk through all of the information together and
make more decisions as a group to all have better knowledge of the project we're working on. This made the process
go slower, but, with confidence | can say, much greater depth. Now | realise that the non-linear nature of the group work,
while challenging at times, was probably somewhat supposed to be like this, and has ultimately led to a richer and more
comprehensive outcome.

This quarter also has made me realise even more how connected research and design actually are. In this project | was
able to tackle bigger issues such as circularity in a different way than claiming “I will use recycled materials for this archi-
tectural design”, as | have done loads of times in my bachelor’s but also in Q2. During this course we could really relate
these issues to governance structures and issues, greater economic trends and paradigm shifts.

Overall I look back on a very intense, challenging but also fun quarter. | really delved into the complexity of regional design
and strategy and the importance of strongly relating research and design.
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Individual reflections
Author 3: Niels Samuels

This regional design studio has challenged us to look at Portscapes within the Eurodelta. The topic itself is quite broad
and complex as the port and its surroundings cover a large area in which a lot of systems and stakeholders are present.
On the other hand, this makes it unique and valuable. The challenge within regional design is to address societal spa-
tial problems based on a large and detailed analysis by creating a convincing vision and an elaborative strategy. Here,
learning how to set the focus and choosing certain topics throughout the research and design process is crucial in order
to create a holistic and convincing project. Especially in the case of porstcapes. It made me realise that the larger the
scale of a project, the more complex and less realistic it becomes due to the larger amount of systems and stakeholders
involved. This also means that the social and spatial impacts are larger on regional scales and could influence a variety
of places through different scales. Everything should be thought through for a successful regional design project. During
the course this became clear as sustainability and circularity consist of more aspects such as wealth, knowledge, political
power and ,most importantly, care.

Besides the complex urban metabolism and its interconnected flows, the project shows that future Portscapes within the
Eurodelta can become sustainable and an attractive live environment. The group achieved this through well-considered
transition thinking.

Because of this complexity, the need for group work for regional design becomes even more important. In here, commu-
nication is crucial but could be challenging at times. This made me realise that future interdisciplinary group work may
become more challenging as you work with people from different backgrounds, although this master course already
offers this to an extent. Communication could offer a lot of insights, but it could also take up a lot of time. In this course
I have learned that a clear task division is desirable in which the group divides and comes back together to openly dis-
cuss their work. Utilising everyone’s unique qualities and abilities offer the most efficient workflow with possibly the best
results. These, however, became clearer at a later stage of the project. As a group we found ourselves searching for ways
to proceed. Being out of our comfort zone forced us to think differently by picking up certain tasks that we may not have
been used to. Valuable and supporting tutoring helped the group move on with the complex topic to realise a project that
effectively explains the future of Portscapes.
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Individual reflections
Author 4 : Romane Sanchez

Coming from the MSc MADE, | chose this course as my elective as | was severely lacking a design aspect to my studies.
Indeed, a BSc Architecture and Environmental engineering in hand and 2,5 years of work experience as a sustainability
consultant in a UK based architecture firm had me missing creative design and solution finding. | was particularly hooked
at the course description... design for the global metropolis... exactly what | needed in order to achieve my career am-
bitions as a key municipal actor and decision maker. Of course, then came the fatal day: the first lecture, delivered by
Verena and Nikos where | first heard the key words:

peri-urban.

| was disappointed,... what were peri-urban areas anyways”?
Now, | am overly satisfied, excited and highly motivated.

The course was one of the better organised I've had, with a clear timetable, resources and communication from the start.
The lectures were very interesting, | particularly enjoyed Alex Wandl's introduction lecture on circularity, as itis a topic I am
quite passionate about and can’t bear the common idea that it is limited to recycling and justified consumerism.

One thing | was anxious about when signing up to this course were the tutorials and reviews. | had stopped counting
the amount of time my BSc tutors made me feel stupid and ashamed to present my work. | braced myself. | came, |
saw and... there was nothing to conquer. It turns out tutorials don't automatically have to be an awful experience. In all
seriousness, | would like to express my gratitude, admiration and congratulations to Birgit and Alex, my group’s tutors.
Gratitude for allowing me and the group to thrive, go at our own pace and explore without ever making us feel like less
for it. Admiration for the quality of the conversations and the seemingly close to infinite depths of their knowledge, with
contrasting yet complementary views and opinions. Congratulations for having succeeded in becoming great educators
balancing quality of teaching with a safe and joyful atmosphere.

I loved our project from the moment “Portscapes” emerged out of our first brainstorm. It was new and exciting to me, and
the promise of a canvas on which to push my conviction for integrated, multidisciplinary design strategies. It was an open
ended question, and | am happy that our project went to find the answer.

The actual working period was intense, and | went through a quite existential crisis. | started Q3 as employed and finished
as... not. Trying to balance ~20h of work, another elective, a presidency of the MADE IT association, team sport commit-
ments and a desire for a vibrant social life led to the closest | have been to a burnout in my life. My mind and body simply
shut down for a week, which led me to review my priorities in life and shift my full focus onto my studies. This decision
came from my deep desire to fully dedicate myself to the course, a testament to how much value | eventually saw init, as
well as the desire to perform my best for my group. Like the tutorials, the group dynamics were also very refreshing to me.
Oneisjust fully on the same wavelength as me and we have great conversations and co-creation sessions. One is highly
efficient, dedicated and caring, which led to a high quality of outputs and a rigorous, smart approach. One is an out of the
box thinker, a silent creative and a dreamer, they brought new ideas and perspectives to the project. One is thoroughly
practical and analytical, though sometimes slowing the group progress down. All in all, this all reinforced my perceived
strengths (narrative, conceptualisation, graphical representation, communication), weaknesses (tunnel vision, page lay-
out, people pleasing, background reading, lack of attention to detail) and role in a group (organisation, presentation).

To conclude this reflection, | come out of these intense couple months with a new skillset, of which | am proud:
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thinking spatially rather than just strategically - especially in making space for circularity, as it is an easily thrown con-
cept and big word but not often spatialised

thinking in layers, flows and interconnections - things are not uni-dimensional nor should they be. Alex’s insights on
mapping out systemic flows was very valuable.

more than the applied strategy, thinking about its implications, spatially, virtually and temporally - “we want a forest
here” is easy to say, but thinking about, how much space does the forest need, how long will it take to grow, who will
pay for it and whose land are we taking? Rebound or ripple effects are of huge importance - actually it's the miscon-
sideration of those that has led to most modern challenges, especially environmental and social.

thinking in the larger scale, rather than building / neighbourhood scale | was used to - being able to go beyond bound-
aries and link networks. The GIS workshops also helped with visualising that.

thinking and exploring out of bounds, imagining changes for the next 100 years!! - | had never even spoken the year
‘2125’ 1 understood the value of adaptability, flexibility and resilience for a robust spatial plan.

applying spatial dimensions to philosophical debates (mainly from the Methodology course topics) - the commons,
spatial justice, collaborative planning... all of these can be expressed spatially

the value of tools and exercises like X curve, power/interest matrix and other smaller tasks for example, Birgit asking
us to simultaneously mapping out spaces that will become empty and processes that will need space.

I am reinforced in thinking that this is what | want to do in the long term future... and who knows, maybe in the short
term one as well, | do have a dissertation due next year...

Individual reflections
Author 5: Maximilian Theye

Reflection on my learning process and the development of my personal skills

This studio was the third one during my master in Urbanism, now with a regional scale in focus, after having mainly dealt
with the scales of the city and the neighbourhood in the previous two quarters. Mainly for the stark contrast to the before,
I was very curious about this scale. | have worked on it before, mainly during my Bachelor’s thesis about flood protection
in the Elbe estuary in Germany, so | was curious if there would be similar issues and if the tools we use would be familiar
to me. Arriving at the topic of “Portscapes” was quite a surprise to me, as | was mostly expecting to deal with agricultural
issues. At first, it was not very easy for me to grasp what the issue we would tackle would be and | feel like we did need a
little more time for delineating our field of action. Being from a port city myself, Bremen in North-Western Germany, this
type of space was always familiar to me, as | remember having been taken to the local harbours by my family since | was
very young. However, it always remained a sort of background for me, so only now, | started diving deeper into how they
precisely work and how far their spatial impact actually reaches into the hinterland.

Throughout the studio, it was always a big part to structure the process with our group of five. | have the impression that
we arrived at a very good result. During the nine weeks, it became also obvious that we are different characters when it
comes to approaching design and research assignments and also the structuring of tasks works differently for all of us.
While this cost us some time (and sometimes also energy), | think this situation is highly typical for the professional world,
so reflecting on how to make the most out of this diversity is crucial for me.

Also, the tutoring by Birgit and Alex proved to be a very helpful guide for our development. | had the impression that
they looked at our work from very different directions, which surely enriched the input, while there was a relaxed and
sometimes quite fun atmosphere during the sessions. While the information on theory, methods, potential approaches,
policies and reference projects was very rich, it was at times challenging for us to distil the most relevant information we
could process in our project in the relatively little amount of time.

Reflection our theme and its relation to the theoretical context of urbanism

Throughout Q3 | discovered many contact points between our group work and the broader theoretical body of urbanism
and related fields. In the Capita Selecta and SDS lectures, many topics were covered that we processed in our work. The
global petroleum space, which was introduced by Carola Hein for example is closely tied to our scope of action, the role
of water landscapes and regional design as a field, which was spoken about by Verena Balz, Steffen Nijhuis and Remon
Rooij, among others, is of course of core relevance as well. Here it matters for example to be able to properly define what
a strategy actually is and how it is different from a vision or other instruments in (regional) design. To me, the Systemic
design element was mostly also new and it proved to be really fruitful to think more about the systems and flows in which
the design is actually embedded.

We also expanded on normative issues, mainly in the Methodology class, and for me it was enriching to become more
clear about the values with which we operate as urban designers and to think about the underlying ethics. Looking at
Spatial justice clearly brings necessary responsibilities, but also political issues such as participation and governance, that
are not exclusive to the field of urbanism but require collaboration and political backing.

Alongside this, we dealt with bigger issues such as sustainability (that appears throughout the studios in different ways),
but also circularity. They are related to European political issues, greater economic trends and shifts in energy, production
and others. They are actually neighbouring fields, but to know how they influence our work, be it in academia or practice,
and how to incorporate these developments in a fruitful way is a key skill for urbanists.

Reflection on the methods applied and the results of the project

In Q83, I sensed that | could apply methods | learned in earlier quarters. This was both regarding content production but
also regarding organisation, which means that | am continuously building up my personal toolbox here at the TU Delft.
Forinstance, | have the feeling that with the instructions | got now, my use of GIS is more refined, moving away from just
representing to actually using it for analytical tasks. To me, the most important example in Q3 was the mapping of Peri
Urban Areas in the Eurodelta. Building on the challenges of Q3, the selection and filtering of large amounts of data and
forming hypotheses from the results was again an issue, but on this scale, it required a smarter approach. | think | need
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to work on this more to dedicate my resources to the right spots, but | am confident that this will at least partly happen by
itself in the professional realm. As a conclusion, Q3 for me was a lot about moving away from a given assignment with a
specific question to defining the actual task myself through the problem analysis — something that might have far-reach-

ing, sometimes even political implications because who actually frames what a problem is surely has considerable power
on the distribution of attention and resources.
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Figure 63: Portscape of Antwerp - cargo. Own graphic,
incorporating information from: Port of Antwerp Bruges.
(2023). 2023 Feiten & cijfers. https://cdn.uc.assets.prezly.
com/baachlcb-abc3-4027-9¢71-4453665b5acd/-/inline/
no/brochurecijferboekje-2023nl.pdf

Figure 65: Portscape of Hamburg - cargo. Own graphic,
incorporating information from: Port of Hamburg. (2023).
Statistics. The Official Website Of The Port Of Hamburg.
https://www.hafen-hamburg.de/en/statistics/

Figure 687: Portscape of Rotterdam - cargo. Own graphic, in-
corporating information from: Port of Rotterdam. (2023a).
THROUGHPUT PORT OF ROTTERDAM. https://www.
portofrotterdam.com/sites/default/files/2024-02/through-
put-port-of-rotterdam-2023.pdf

Figure 72: Cones of the future. Own graphic, incorporating
information from: Dunne, A., & Raby, F. (2013). Specula-
tive Everything: Design, Fiction, and Social Dreaming (p.
5)

Figure 125: SDG relevance to our strategy. Own graphic,

incorporating information from: United Nations (2024).
The 17 Goals. https://sdgs.un.org/goals
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Analysis maps
Hydrogen plans 2030
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For the year 2030, a new European Hydrogen Backbone
_ pipeline system will be realised. The pipeline system is
Hydrogen facilities (announced, permitied) about 31.500 kilometers long and connects supply and
: %:g;;bﬁg demand in North-West Europe. This new backbone will
form a key element in the transition into clean energy. By
Hydrogen network pipelines using low carbon or CO2- free hydrogen as a raw material
)  Offshore wind hydrogen production and fuel, the industry can reduce the emissions. This way,
& Storage the hydrogen backbone will make a major contribution
to the energy transition. In the first phase of the new hy-
drogen network, the backbone will comprise 52% re-pur-
posed natural gas pipelines ( the yellow lines in figure X) .
The rest of the pipelines will come from newbuild dedicat-
ed hydrogen pipelines ( the blue lines)
The port of Rotterdam will contain a new hydrogen pipeline
and new hydrogen facilities that are low carbon intensive,
and renewable as well.




Analysis maps
Offshore pipelines
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The North Sea contains multiple boreholes and offshore
platforms, as the North Sea is very rich in oil and gas re-
serves. This makes it an attractive location for extraction
and production activities. The boreholes and platforms are
connected to the ports by pipelines. The presence of this
existing infrastructure, including the pipelines and ports, fa-
cilitates the transportation of the oil and gas to the markets
and facilities on the land. This infrastructure includes pipe-
lines that connect the offshore platforms to the onshore
processing facilities and terminals. It appears that there
are a lot of boreholes and offshore platforms adjacent to
the port of Rotterdam.

Analysis maps
Powerlines and stations
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Figure X shows that many of the powerplant points are ad-
jacent to the port locations. This is because ports provide
easy access to fuel sources, such as coal, oil and natu-
ral gas. These are often used for power generation. Pow-
er plants also require large amounts of water for cooling
purposes. Due to their location close to water, ports offer
access to abundant water sources which can be used for
cooling. The ports also form a centre point where power
substation points and power lines come together. The rea-
son for this is that ports require energy. This energy from
power lines is also provided from the offshore wind farms in
the North sea. Most of the powerlines from the wind farms
g0 to the ports; ports may serve as hubs for renewable
energy generation, such as wind power. The power lines
connect renewable energy projects located near the port
to the electrical grid. This can allow the integration of clean
energy into the port.
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Analysis maps
Energy production
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The energy production today is mostly offshore or at the
edge of the sea. This includes not only the platforms and
boreholes, but also big wind farms in the North Sea. The
nuclear power plants are also situated adjacent to water
bodies. This is for cooling purposes as the power plants
require a constant amount of cooling to dissipate the heat
generated during the process. Water bodies like the North
Sea provide a good source. Most of the nuclear power
plants are located adjacent to ports, as the power plants
require a constant supply of nuclear fuel, and ports provide
access to transportation networks, allowing for the efficient
importation of fuel via ships.

Figure X also shows that there are multiple Ocean Energy
Facilities. These facilities apply the power of the ocean’s
natural resources. This could be waves, tides, or currents,
resources that can also be used to generate electricity.

Analysis maps
Oil, gas and petroleum pipelnes
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Multiple oil, gas and petroleum pipelines are heading to-
wards the port locations. This is because ports need ener-
gy for their port activities. The offshore installations play a
big role in this. The presence of multiple pipelines heading
towards port locations is due to a combination of factors
beyond just supplying the energy.

Ports function as transportation hubs for goods, including
the energy resources. This could be natural gas, oil , and
refined petroleum products. The pipelines should facilitate
the efficient transport of these resources. Ports are also
strategic locations for the energy infrastructure; they pro-
vide access to markets.

At last, pipelines connected to ports help meet the de-
mand for oil, gas and petroleum, by transporting energy re-
sources from the production sites to consumption centres.
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Analysis maps
Waste flows
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Ports cause a lot of waste, as ports are hubs for cargo and
shipping handling activities. This generates various types
of waste. Another way of waste are the accidental spills of
oil, chemicals and other hazardous materials which can
occur during ship loading and unloading. These spills con-
taminate the waterways, ecosystems and shorelines.
Treatment plants and discharge points are related to this
for managing and mitigating the environmental impacts
due to the port operations. The treatment plants are re-
sponsible for treating the wastewater from the ports, in-
cluding sewage from ships, to remove contaminants and
pollutants before discharging the water into the environ-
ment. Ports have their own treatment plants to manage
the wastewater generated within the port area. The dis-
charge points are referring to locations where the treated
wastewater is discharged into water bodies, like the sea or
estuaries. These discharge points are strategically located
to minimise the impacts on the ecosystems.

The traditional model of the linear economy is the system
where raw materials are collected and transformed into
new products that is used for consumption until they are
discarded as waste, with no concern for the ecological
footprint and consequences.

Exercise Individual Strategy Maps

Fenne’s map

In preparation for creating a comprehensive strategy map
for the future, we did a pre-exercise focused on envision-
ing the 2100 Portscape of Rotterdam individually. Each
team member engaged in the individual mapping exer-
cises to project potential transformations and challenges
within the Portscape environment.

Following the individual mapping exercise of envisioning
the future Portscape of Rotterdam, we came back togeth-
er and overlaid these individual maps to create a cohesive
group strategy map. By overlaying these diverse perspec-
tives and insights, we were able to identify key areas, op-
portunities and challenges.
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Exercise Individual Strategy Maps Exercise Individual Strategy Maps
Elena’s map Max’s map
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Exercise Individual Strategy Maps Land use exercise
Romane’s map When will space become available?

Following the creation of the group strategy map, we did a
new land use exercise where one group mapped out the
availability of land, projecting when and where certain ar-
eas would become available. At the same time, the oth-
er group mapped out where spatial distribution of specific
activities take place within the landscape. By combining
land availability with activity requirements, we created the
basemap for our strategy maps.

209
208



Land use exercise

Land use exercise
What activities do we need where? Combined land use map

D el
o vk A
w“r\)

Nk r
I e
o —«lluw‘-’w o - S
x g . .
¢ » 7 Y B =
® i e / A
* 1+ * - v:":{\w . -
R S I ey 4 \
9 o iy Yo A0
¥ ~ prrtiig |
Y
,05::,‘1;'//} oot 800
Bl gt portic
e Y7 Vi
o g™ s

P
[ 4
v *
r ¥
r
,h
x

210

211





