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ABSTRACT

Zeeland offers significant opportunities for a sustainable energy transition.
However, Zeeland is often treated as ‘the battery” of the Netherlands,
supplying energy to more populated regions while receiving fewer resources
in return. The province is also physically and socially disconnected, both from
the rest of the country and internally, which results in a strong dependence
on car-based mobility. This makes for the main spatial tensions of Zeeland’s

future: accessibility, industrial activity, and its fragmented energy landscape.

This strategy addresses the question: How can endogenous renewable energy
production in Zeeland be spatially structured to support sustainable industry
and mobility transition across its communities? Our theoretical framework is
grounded in socio-environmental spatial justice, with a focus on
distributional, recognitional, and operational dimensions.

The proposed vision organizes renewable energy into clustered landscapes
located near industrial sites, supported by an expansion of offshore wind to
minimize landscape disruption. To improve accessibility and local energy
production, an integrated hub system is introduced, combining shared
mobility and public transport to connect dispersed villages with larger cities
while embedding energy systems within mobility infrastructure. New forms
of renewable energy, such as tidal and kinetic energy, are incorporated in
existing infrastructure, and industries are

encouraged to adopt more sustainable practices.

It is important to understand how landscapes, like the one in Zeeland, can
adjust and contribute to the energy transition, without overpowering the
landscape and respecting its communities. It teaches us how to not only view
the energy transition as a technical challenge, but also a social one. The energy
transition can contribute to increasing the accessibility of a disconnected area.
This strategy can help designers understand how to include the voices of

communities and stakeholders in designs.

Keywords: Energy transition, Endogenous energy production,
Zeeland, Socio-environmental spatial justice,
Accessibility
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Socio-environmental spatial justice

The fair distribution of environmental benefits and
burdens across a geographic area,

ensuring all communities, regardless of location,
have equal access to clean

energy, mobility, and decision-making power.

Fragmented landscape

A landscape broken into smaller, isolated patches
by infrastructure (roads,

industry, or energy grids), which can obstruct
ecological connectivity and social

cohesion.

Car slaves

A term describing individuals or households
forced into car dependency because alternative
transport options (like public transit or cycling) are
unavailable or insufficient in their area.

FLEX system

A flexible approach to energy or transport
management that adjusts supply, demand, or
routing in real-time to maximize efficiency.

M.E.H.

Mobility Energy Hub: a physical location that
integrates transport services (like shared bikes
or cars) with energy infrastructure (such as EV
charging and local energy storage).

M.R.E.Z.

Multiple Renewable Energy Zone: Designated
geographic areas where multiple forms of
renewable energy, such as wind; solar, and
potentially hydrogen, are co-located to optimize
land use and grid connections.

Endogenous energy production

Generating energy using local resources found
within the community or region (e.q., a local
cooperative’s wind turbine) rather than importing
energy from outside. This works two ways, so
also not exporting all the produced energy out of
the region.

Glossary

Energy transition

The structural shift from fossil-fuel-based energy
systems to renewable sources like wind,

solar, etc.

Mobility transition

The shift away from private, fossil fueled engine
vehicles toward shared, electric, and active
transport modes (walking/cycling).

Transitional communities

Local groups or neighborhoods that are actively
participating in or being reshaped by the shifts in
energy and mobility systems.

Shared mobility

Transportation services that are shared among
users, such as bike-sharing, car-sharing, or on-
demand shuttles, reducing the need for private
ownership.

Stakeholders

Any individuals, groups, or organizations (such
as residents, local government, or the North Sea
Port) who have an interest in or are affected by a
project.

North Sea Port

The cross-border, 60-kilometer-long, port area
spanning from Ghent in Belgium to Terneuzen
and Vlissingen in the Netherlands.

Omgevingswet

The Dutch Environment and Planning Act,
designed to simplify and merge various laws
for the physical environment into a single legal
framework.

Borsele vs Borssele

A local distinction; Borsele (one ‘s’) refers to the
wider municipality, while Borssele (two ‘s’s) refers
specifically to the village within that municipality.






Context Introduction

Introduction

The global shift towards sustainable energy systems has become an urgent priority.
Itis no longer driven simply by climate concerns, but also by geopolitical uncertainty
and the simple reality that fossil fuels are finite. Formed over geological timescales,
fossil fuels are a depletable, non-renewable resource that cannot be replaced within
human timeframes. Accelerating mitigation is therefore essential, not only to limit
global warming, but also to reduce the spatial and social risks that climate change
brings to places and communities. Recent geopolitical tensions have also exposed
how fragile energy supply chains can be, strengthening the strategic case for faster
deployment of cleaner and more resilient energy technologies (IEA, 2024; IRENA,
2024).

Within this wider transition, the Dutch province of Zeeland provides a particularly
relevant case study. Zeeland hosts nationally significant energy infrastructure
and sits at a key interface: it connects offshore energy production to onshore
transmission networks, while also supporting energy-intensive industrial demand.
This concentration makes the energy system highly visible in space, through
corridors, landfalls, substations, and industrial landscapes, and it places Zeeland
on the frontline of national energy ambitions. Yet it also raises difficult questions
about fairness. Who benefits from this infrastructure, and who carries its burdens?
In this sense, the energy transition should not be understood as a purely technical
substitution of fuels and technologies. It is also a geographical process that
reorganizes where energy is produced, how it is moved, and where its impacts are
felt, reshaping landscapes as well as place-based economies (Bridge et al., 2013).

Zeeland's socio-spatial conditions further complicate how the transition unfolds on
the ground. Research on transport poverty in the region shows that in peripheral
rural contexts, everyday life is strongly shaped by private-car dependence. This
dominance of car-based norms influences how people experience accessibility and
can deepen exclusion for those who have limited mobility options (Pot et al., 2020).
Demographic dynamics add another layer of pressure: regional forecasts and
monitoring point to longer-term trends of population ageing and the outmigration
of younger people for study and work. These trends can weaken local adaptive
capacity and influence how transition costs and responsibilities are distributed
across the population (PBL & CBS, 2022; ZB Planbureau en Bibliotheek van Zeeland,
2018). At the same time, planning documents note that traditional public transport
in Zeeland is under strain, which can intensify broader challenges of accessibility,
participation, and everyday connectivity (Provincie Zeeland, 2022).

Institutionally, Zeeland's energy transition is shaped by multi-scalar governance,
where national climate and grid objectives intersect with regional strategies and local
planning concerns. Importantly, RES 2.0 Zeeland frames the transition explicitly as
a whole-system challenge and emphasizes societal involvement and stakeholder
collaboration as essential conditions for implementation (Provincie Zeeland, 2025).
This reinforces the need to treat the transition not only as an engineering challenge,
but as a socio-spatial transformation that must be negotiated in place: with attention
to local landscapes, everyday life, community well-being, and legitimacy.

Data source: Google Earth
Figure 1.1- Aerophoto of Zeeland's location 9



Context

Fieldtrip

Our field trip began by train from The Hague and Delft to Middelburg. From there, we
rented a car, temporarily adopting the everyday reality of the region's car-dependent
population. We then travelled through Vlissingen, its port area, Borssele, and finally
reached Terneuzen(see Figure 1.2). During our time in the main urban centres,
we observed the presence of energy production installations embedded within or
close to residential areas, yet accompanied by limited and fragmented mobility
connections. A striking contrast emerged between the urban settlements and their
surrounding industrial landscapes, revealing a highly distinctive and uneven energy
geography. At the same time, Zeeland demonstrates significant potential for water-
based energy systems, particularly in areas such as Vlissingen and Terneuzen,
where proximity to coastal and industrial infrastructures creates opportunities for
innovation.

Through our interviews with local residents, we gained valuable insights into their
lived experiences, concerns, and expectations (see Figure 1.2). Mobility proved to be
a central issue, strongly shaping everyday life and access to work and services. At
the same time, attitudes toward the energy transition appeared ambivalent. While
many residents expressed resistance to further industrialization, pollution, and the
expansion of the cooling towers, there was also a noticeable sense of passivity
or uncertainty regarding their role in shaping future developments. This reflects
broader challenges related to public engagement and the social acceptance of
transition processes.

Overall, the key outcome of our field trip is the recognition of Zeeland as a fragmented
landscape (spatially, socially, and infrastructurally). This fragmentation is reflected
in Figure 1.2, which illustrates the disconnection between energy production,
mobility networks, and local communities, as well as in the uneven distribution of
benefits and burdens. These observations reinforce the need for a more integrated
and spatially just approach to the energy transition, one that better connects
infrastructure, supports local accessibility, and actively involves communities in
shaping their future.
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Context
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Context

Interview findings

“I mostly bike since | live and
work nearby, and while trains to
Rotterdam are improving, unreli-
able buses often force me to
cycle or drive to the station.”

Z

Google Earth

LIost much of its former beauty.”

ﬂO& c| cycle everywhere because every-
thing is close and cars are too
expensive, | don't use public trans-
port, and while | don't mind the
nearby industry, | feel Vlissingen has

~

i,

.G
N

7" drive and bike to work because
public transport in Zeeland is too
slow, infrequent, and poorly con-
nected—so unless service
improves drastically, the car

remains the only practical option.”

\ J

14 Figure 1.4-Interviews map

ﬁ‘We’ve lived here all our lives and\
still drive, so transport isn't an
issue, and the nuclear plant
doesn't
long-time residents don't mind
expansion, though newer people
\.seem more divided."

(”Zeeland feels poorly connected anc?
us—most in decline—young people leave for
study and don't return, renewable
energy feels ineffective, and ties to
y Belgium are stronger than to the

ﬁDain life here depends on Ior@
car commutes because train con-
nections to major cities are poor,
while energy infrastructure is visi-
ble but industry doesn't really

\affect me.” )

\_rest of the Netherlands.” )

“I'rely on my car and bike because |
public transport is useless, and
living near the Sluiskuil waste
factory means dealing with pollu-
tion and bad smells.”

/.

3B

Fieldwork
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Context

Community research

In the first week we got introduced with atlas.ti to get a better view on the needs of
our community. We all dived into our own theme to cover the base of our research
and with that found 30 articles that were relevant.

Intentional Al coding was used to make a co-occurrence analysis. Figure 1.5 shows
the positive and negative sentiments related to the impact of sustainable energy
production and energy infrastructure.

These sentiments are divided in 6 categories, based on the main interest of this
project.

The graphic shows that the feeling about the impact of the energy transition is
almost as much negative as it is positive.

After that atlas.ti was asked to make a summary of all the articles. It gives you a
separate summary for every article, which is convenient if you have large articles,
but this was not the case here. Therefore it would cost almost as much time to
summarize the articles yourself, to find the overall summary of the articles.

In conclusion, this software gave us a broader insight of our communities. However,
it would be more useful in a bigger project with large texts. Furthermore, as we did
this research very early in the process our communities changed and not all the
data was useful anymore. We can now conclude that the Zeeland community is

open for changes under the conditions that the community is involved, the mobility
is better and the well-being is kept in consideration.

Wellbeing Impact
Mobility Perception

Industrial Sentiment

Housing Issues

Energy Attitudes

Community Involvement

Figure 1.5-Co-occurrence analysis diagram, made with the use of Atlas.ti

Positive Impact

Negative Impact

Conclusions

The field trip from The Hague and Delft to Zeeland (via Middelburg, Vlissingen,
Borssele, and Terneuzen) revealed a fragmented landscape, as it can be seen in
Figure 1.6, where energy production sites are located close to residential areas but
lack strong mobility connections. A clear contrast exists between urban areas and
surrounding industrial zones, highlighting an uneven energy distribution. Zeeland
also shows strong potential for water-based energy systems, especially in coastal
and industrial areas.

Interviews with residents emphasized mobility as a key issue affecting daily life,
alongside mixed attitudes toward the energy transition. While there is resistance
to further industrialization and impoverishment of the landscape, there is also
uncertainty about public involvement in decision-making.

Using Atlas.ti, 30 articles were analyzed through Al-supported coding, showing
nearly equal positive and negative sentiments about the sustainable energy
transition. Although useful for gaining insights, the tool was less effective for small
datasets and early-stage research.

Overall, Zeeland is characterized by spatial, social, and infrastructural fragmentation.
The region is open to change, if that also includes mobility improvements,
community involvement, and well-being is prioritizing. This highlights the need for a
more integrated and social justice approach to the energy transition.

industry

W/ il (

community
1 koelto
land

Figure 1.6-Fieldwork findings collage

Communities
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Context

Problem statement

Contextualization of the problem

The province of Zeeland, a peripheral and highly industrialized
region in the southwest of the Netherlands, is increasingly
characterized by spatial and social fragmentation. Since
industrialization, large-scale industrial complexes, port
infrastructures, and energy production facilities have occupied
significant portions of the landscape, particularly around
Middelburg, Vlissingen, Borssele and Terneuzen. While these
functions are economically vital, they have created physical
barriers, environmental pressures and infrastructural
disconnections that divide settlements, restrict waterfront
access, and reinforce car dependency.

This issue affects multiple groups which fall under the
umbrella of the car slaves, people who have become
structurally dependent on private cars. The groups that are
affected are residents living in proximity to industrial sites, and
the workers in the industries. This spatial condition reinforces
inequalities in access to services, employment, public goods,
and natural landscapes.

There are already some existing initiatives wanting to improve
the accessibility of Zeeland. There are intervention guidelines
for the transition towards a more sustainable and integrated
energy system. However, these interventions primarily focus
on economic growth and energy infrastructure, while the
spatial and social consequences of industrial concentration
and mobility disconnection remain insufficiently addressed.
The transition toward an integrated energy system (Regionale
Energiestrategie Zeeland , 2023) is spatially demanding and
risks intensifying existing fragmentation if not coordinated
with mobility, housing, and landscape strategies.

Therefore, the problem is not only industrial overuse of land,
but the absence of an integrated spatial strategy capable of
reconnecting settlements, infrastructures and landscapes
while negotiating the pressures of national energy transition
policies. A visual representation of the problem can be seen
in Figure 1.7.

Relevance of the issue

The issue this research addresses is the lack of an integrated
spatial approach that connects industrial transformation,
energy transition and regional mobility with social cohesion
and landscape continuity. We need to figure out how large
industrialareas, infrastructure corridorsand energy production
sites together do not create spatial breaks in Zeeland, so these
breaks do not affect accessibility, environmental quality, and
the regional identity of its residents.

This issue is highly relevant because the continuation of
current patterns may lead to cumulative negative effects.
If fragmentation is not addressed, Zeeland risks increasing
environmental pollution, infrastructural overload, and extreme
net congestion within its energy grid. Net congestion not only
limits the expansion of renewable energy and sustainable
industry, but also restricts the construction of new housing
and the connection of dwellings to the energy network. In
this sense, spatial fragmentation directly constrains both
ecological transition and socio-economic development.

The consequences are felt by multiple groups, but in this
research, there will be a focus on two groups: local residents
living near industrial sites and workers in the industry. Over
time, persistent disconnection may lead to broader social,
economic, and environmental decline, reinforcing the
marginalization of peripheral communities and weakening
regional resilience.

The significance of this problem extends beyond Zeeland.
Similar dynamics can be observed in other European port-
industrial regions such as Rotterdam and Antwerp. In both
regions, industrial transformation risks reinforcing spatial
separation unless integrated planning frameworks are
implemented.

Addressing fragmentation in Zeeland therefore contributes
to broader debates on sustainable energy landscapes in
peripheral territories. It advances academic understanding
of how energy transition processes reshape rural and semi-
urban regions, not only metropolitan cores. Moreover, it
promotes a multi-scalar perspective that integrates energy
systems, mobility infrastructure, housing development, and
landscape design within a single spatial framework.

Resolving this issue would provide conceptual and
methodological tools for managing complex, multi-factorial
transitions. It would contribute to future research by
demonstrating how spatial planning can mediate between
technical energy systems and social-spatial realities and how
integrated design strategies can reduce pollution, improve
connectivity, and enhance environmental, economic, and
social performance simultaneously.

Ultimately, the relevance of this research lies in its potential to
transform energy transition from a purely technical operation
into a spatially just and territorially cohesive process. This
could strengthen regional identity, reduce environmental
pressure, and support long-term resilience in peripheral
industrial landscapes.

Problem statement

Energy transition Mobility transition
In Zeeland renewable energy
development is not yet spatially
integrated with communities.

There is a high car dependancy
and public transport is weak.
This creates accessibility gaps.

Industrial territory Delta spatial system
The heavy industry in Zeeland
creates a fragmented
landscape and urban structure.

In the Delta region of Zeeland
there is a lack of integrated
spatial strategies.

Figure 1.7-Problem statement diagram
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Context

Research questions

The communities that are affected by the energy transition are
the residents living near industrial sites and commuters working
in the industrial sector.

For these communities it is important to work on a spatial
approach that connects industrial transformation, energy
transition and regional mobility with social cohesion and
landscape continuity.

Research questions have been made to use as a guide for
research by design. The research questions can be seen in
Figure 1.8.

QUESTION 3 QUESTION 4

How can the mobility in Zeeland
be restructured to support a
sustainable mobility transition?

How can the energy transition in
the Zeeland Delta transform a
fragmented industrial territory
into a cohesive and resilient
delta landscape?

Figure 1.8-Research questions diagram
20

Objectives

This research aims to investigate the underlying causes
and spatial consequences of infrastructural and industrial
fragmentation in the highly industrialized energy landscape
of Zeeland, while exploring how the ongoing energy transition
can become a catalyst for territorial reconnection rather than
further separation.

Zeeland functions as a strategic national energy region,
yet its transformation into an energy-producing landscape
has generated spatial and social fragmentation. Current
policy responses primarily focus on increasing green energy
production and expanding grid capacity. However, urgent
challenges such as net congestion, infrastructural overload
and declining spatial cohesion indicate that technical
solutions alone are insufficient.

Map and Assess

analyze

2.
5

i¥

Figure 1.9-Objectives diagram

Examine

Research questions and objectives

To address this, the research sets the following objectives
illustrated in Figure 9:

1. To map and analyse patterns of spatial and infrastructural
fragmentation in Zeeland, identifying barriers created by
industrial zones, energy corridors, and mobility systems.

2. To assess the social and environmental impacts of
these fragmentations, including car dependency, limited
accessibility, pollution exposure, landscape discontinuity,
and threats related to water and climate vulnerability.

3. To examine existing strategies such as RES 2.0, mobility
flex programs, and energy infrastructure expansion,
evaluating their spatial implications and limitations in terms
of social cohesion and territorial integration.

4. To develop an integrated multiscalar spatial framework
that reconnects industrial, mobility and residential systems,
aligning energy transition with housing, landscape continuity,
and public accessibility.

5. To propose spatial design and planning strategies
that connect community and industry through the energy
transition, transforming infrastructural corridors and energy
landscapes into connective rather than divisive elements.

Develop

Propose

21
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Research methodology

Theoretical framework

Energy justice:

Jenkins et al. (2016) describe several steps being taken towards
energy justice. It researches where injustices occur, developing
new processes of avoidance and remediation and recognizing new
sections of society. Furthermore, it illustrates that energy justice
provides a new stimulating framework for bridging existing and
future research on energy production. And illustrates consumption
when whole energy systems approaches are integrated into
research designs. Lastly, it suggests three areas for future
research: investigating the non-activist origins of energy justice,
engaging with economics, and uniting systems of production and
consumption.

This engagement encourages the community of Zeeland to be
more involved in the process of the energy transition.

Spatial justice:

Spatial justice is the fair and equitable distribution of resources,
services and opportunities in the available space (Soja, 2009). It
puts attention to how spatial decisions are made, therefore, it is not
separate from social justice.

Soja (2009) argues that it matters where things like housing,
infrastructure and resources are located. Furthermore, they
argue that space is not neutral but actively shapes inequality and
opportunity.

Traditional research focuses on social and historical factors. Space
is now added a third dimension, making it a triple dialectic.

This equal distribution is very important for more rural places like
Zeeland. These communities also deserve equal access to services
and opportunities.

Mobility justice:

The central idea of Sheller (2020) is that mobility is not equally
distributed but is shaped by power, inequality and social structures.
Therefore mobility is not neutral but governed and unequal. There
are 3 types of crisis that include mobility justice: climate, urban
and migration crisis. For the report the climate crisis is the most
relevant.

Sheller (2020) argues that transport justice and urban accessibility
must be placed in the wider context, the energy transition, for
example, is one of the driving issues around mobility justice.

This is also shown in this report, which dives further into the
interlinks between energy and mobility.

ENERGY
RESEARCH
&SOCIAL
SCIENCE

aorinChie enamin K Soucoo

Seeking
Spatia
Justice

EDWARD W.
SOJA

MOBILITY
JUSTICE#

The Politics
of Mevement
in‘an Age ofy

Extremes
Mimi
Sheller

Conceptual framework

Theoritical and conceptual framework

D\sTRlBkJTIONAL

Mobility clusters Coherent landscape

Delta based
systems

Renewable energy
systems Socio-
Energy :

Community-led
development

Spatial policies

transition .
spatial

justice

a Sustainable
% mobility
oA
(s
2
O¢ Economic
resilience
- Losal ‘V( Resilient
landscapes
- Provincial
- National

Figure 2.1- Conceptual framework diagram

The central theme of this research is socio-environmental
spatial justice, as shown in Figure 2.1. This concept serves
as the guiding principle for understanding and shaping the
energy transition in Zeeland. To operationalize this theme,
the research focuses on two interrelated challenges: energy
transition and accessibility.

The framework is structured around 11 key concepts, each of
which contributes to the realization of socio-environmental
spatial justice. These concepts are grouped under three
dimensions of justice: distributional, procedural, and
recognitional. In addition, each concept is linked to a specific
level of governance: local, provincial, or national. Represented
in the framework through a gradient of blue tones.

The selected concepts reflect both a forward-looking vision
for Zeeland and the lived experiences of its communities.
Through fieldwork, interviews, and contextual analysis,
it became evident that the energy transition is not only a
technical or infrastructural issue. Instead, it is deeply social,
environmental, and spatial in nature. The concepts therefore
highlight themes that are essential for regional development
as well as for the well-being of residents. They express a
shared ambition for a transition that is fair, inclusive, and
locally beneficial, rather than one that primarily serves
national energy demands.

At the core of the framework, socio-environmental spatial
justice connects all concepts. It emphasizes both the fair
distribution of benefits and burdens and the importance of
inclusive and equitable decision-making processes. The
three dimensions of justice can be understood as follows:

Stakeholder

~J
engagement g
Q

Pro-active Q-
Q

participation

1. Distributional justice focuses on how the benefits and
burdens of the energy transition are shared. In Zeeland, this
is particularly relevant, as local communities often feel they
bear the burdens of energy production without receiving
proportional benefits. (source?)

2. Procedural justice relates to the fairness and inclusivity
of decision-making processes. It stresses the importance
of meaningful participation, ensuring that communities feel
heard and able to influence outcomes.

3. Recognitional justice concerns the acknowledgment
of diverse needs, histories, identities, and aspirations. It
highlights the importance of mutual understanding and
coexistence among communities.

Together, these dimensions show that justice is not only
about outcomes, but also about processes and recognition.

The framework is informed by an integrative, relational,
and realist ontological perspective. This perspective
acknowledges both the material conditions of the region,
such as infrastructure, industry, and geography and
the relationships between actors, including institutions,
governments, and communities. It therefore captures
both the physical structures shaping the transition and the
social dynamics that influence how these structures are
experienced and governed.

Finally, the framework actively guides the research and
design process. By using socio-environmental spatial justice
as acentral lens, it directs attention to how transitions impact
communities and landscapes, while also considering the
roles and interactions of different governance levels. In doing
S0, it supports the development of strategies that are not only
technically effective, but also socially and context-sensitive.
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Research methodology

Methodology

Phase 1: Analysis (Week 1,2 and 3)

The project began with defining the overall task: to investigate
the energy transition in the Netherlands from the perspective
of a specific community. Zeeland was selected as the study
area, with a focus on the southern islands, including the cities
Middelburg, Vlissingen, Borselle and Terneuzen

A field trip on February 16 provided initial spatial insights into
the region, including visits to Middelburg, Vlissingen, Borssele,
and Terneuzen. This was complemented by preliminary
research into industry, mobility, demographics, and energy
systems, primarily through mapping and spatial analysis.

Simultaneously, an iterative process was initiated to define
the relevant community. The focus gradually narrowed to
residents living near industrial sites and people working within
the industrial sector.

This phase resulted in the formulation of the main research
question:

How can endogenous renewable energy production in Zeeland be
spatially structured to support a sustainable transition in industry
and mobility across its communities?

Analysis

/\

Define region

QGIS mapping

Phase 2: Vision Development (Week 4 and 5)

Building on the initial analysis, research was expanded and
deepened, including additional focus on tourism and its
relationship to the regional system. The definition of the
community was further refined during this phase.

A clear problem statement was established, forming the
foundation for the project. Based on the accumulated insights,
a synthetic spatial sketch was developed to integrate key
dynamics and relationships within the region.

This synthesis informed the creation of a conceptual
framework, which served as the basis for the project's vision.
At the same time, initial stakeholders were identified, and their
roles within the system were explored. Potential opportunities,
for example using an existing initiative for improving mobility,
were considered. And also the clashes, for example the
difficulty of providing good infrastructure for a low-density
area, were thought of.

The midterm review primarily focused on improving the clarity
and communication of these ideas.

Vision

Phase 3: Strategy Formation (Week 6, 7 and 8)

In the final phase, the focus shifted towards translating
the vision into a strategic framework. This included a more
detailed analysis of individual stakeholders, their interests,
and their influence within the system.

A deliberative arena was defined to structure interactions
between stakeholders and support decision-making
processes. Policy analysis was incorporated to ensure
alignment with existing frameworks and feasibility.

Based on these elements, a strategic plan was developed,
integrating spatialinterventions and governance mechanisms.
The process remained iterative, with continuous refinement
based on feedback from each other and the tutors.

A peer review confirmed the effectiveness of the group
collaboration throughout the process.
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Finalization and Reflection (Week 9 and 10)

In the last week the final tutor session took place, this was
focused on structure and visual quality. The project concluded
with a final presentation, in which the key outcomes and
proposals were communicated. This was followed by
a reflection phase, evaluating both the methodological
approach and the collaborative process, and identifying key
lessons learned.

The optimization of theses processes can be seen in Figure
2.2.
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Research methodology

Transitional values

These diagrams explain the transition around our two main
themes: the energy transition and the mobility transition.

The first diagram (Figure 2.3) illustrates the transition from a
car-dependent transport system to a more sustainable and
integrated mobility model. Initially, the system is dominated
by private car use, where the car is the primary mode of
transport. This leads to increasing pressure on infrastructure,
congestion, and limited flexibility in mobility options. At the
same time, thereis growing recognition of the need for change,
prompting early interventions such as mobility investments
and the introduction of shared transport solutions.

As the transition progresses, the two pathways intersect
at a critical phase where traditional car-based systems
and emerging sustainable alternatives coexist. This stage
is marked by experimentation, policy adjustments, and
reorganization of transport systems. Investments in public
transport and shared mobility services begin to reshape travel
behavior.

In the later stages, the system shifts toward reduced car
dependency. Public transport becomes more efficient and
widely used, making private cars not necessary anymore. The
end state represents a sustainable and convenient transport
system, characterized by integrated mobility services,
improved accessibility, and a significant reduction in private
car use.

The second diagram (Figure 2.4) depicts the transformation
of the energy landscape from a fossil fuel-based system to
a decentralized, sustainable energy model. Similar to the first
diagram, it shows two intersecting pathways representing the
old and emerging systems.

At the beginning, the energy system is heavily reliant on fossil
fuels, resulting in environmental pressures and inefficiencies.
This centralized model dominates the landscape, limiting
flexibility and resilience. The transition begins with gradual
changes, including the introduction of renewable energy
sources and local energy initiatives. Small-scale interventions,
such as community energy projects, start to emerge
alongside the existing system. However, fossil fuels still play
a significant role during this phase.

The intersection represents a period of restructuring, where
both systems interact. This stage includes the expansion
of renewable energy, technological innovation, and the
development of new infrastructure. It is also a phase of
negotiation and adaptation, as stakeholders adjust to new
energy dynamics.

In the final stage, the system evolves into a clustered and
integrated energy landscape. Renewable energy sources
become dominant, supported by local energy hubs and
interconnected networks. This results in a more resilient,
sustainable, and efficient energy system with reduced
environmental impact.

Together, the diagrams emphasize that transitions are not
linear but involve overlapping phases where old and new
systems coexist. They highlight the importance of investment,
experimentation, and systemic change in moving toward
more sustainable futures in both mobility and energy sectors.

Methodology

lut: Car-centerd society

Sustainable and connecting transport
Enhaced public transport system
congestion

:n: Connecting and sustainable Reordening
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Investment current public transport
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& optimize accelerate emerge & breakdown phase out

Figure 2.3- Transitional values of mobiltiy
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Figure 2.4- Transitional values of energy
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Analysis

History of Zeeland

Zeelandhasalonghistorywhenitcomestowatermanagement,
energy production, infrastructure development, and industrial
growth that shaped Zeeland and their communities over time.
The North Sea Flood of 1953 marks the beginning of large-
scale infrastructural water management projects that have
defined Zeeland's landscape over the decades (Ministerie
van Infrastructuur en Waterstaat, 2025). The Delta Works and
the Maeslantkering stand out as innovative and ambitious
projects, which were designed to protect the province from
flooding, while integrating modern engineering solutions
(Ministerie van Infrastructuur en Waterstaat, 2026).

Other large infrastructural developments in Zeeland are also
closely linked to water. They focus on connecting the islands
through bridges and tunnels, to improve regional accessibility
such as the Zeelandbrug and the Westerscheldetunnel.

1958 - Start of
construction of the
1953 - North Sea Delta Works
Flood

Water [ il
management H=—

These interventions improved accessibility for Zeeland's local
communities.

In the energy sector, Zeeland has been innovative as well.
The Borssele Nuclear Power Plant, opened in 1973 and was
a milestone in Dutch nuclear energy. This created jobs and
strengthened the local economy, but also raised concerns
among residents living near the plant regarding safety and
environmental impact. Together with the Borssele Offshore
Wind Farm Zone, which opened in 2020, these energy
developments reflect Zeeland's leadership in sustainable
energy generation (Borssele Wind Farm Zone, n.d.).

1973 - Opening of
the Borssele
Nuclear Power
Plant

Zeeland's industrial landscape also developed significantly,
beginning with the creation of the Sloegebied in the 1960s.
This area grew into a dominant petrochemical hub, with
companies such as Dow Terneuzen, and has remained
an important part of the province's economy (Chemie en
Procesindustrie, n.d.). This industrial growth formed the
foundation for both communities, generating employment
and economic development, while also introducing concerns
related to pollution and environmental quality.

The transitional points of history can be seen in the Figure
3.2.
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Mobility

Zeeland is a relatively isolated province in terms of national
(public) transport connectivity (see appendix 9). As shown
in figure 3.6, a single railway line forms the only direct
public transportation link between Zeeland and the rest
of the Netherlands. Within the province, infrastructure is
predominantly car-oriented, but there is also a large cycling
network in place (figure 3.3). A dedicated cycling ‘highway’
(figure 3.4) runs along the coastline, which is connected to the
South Holland coast. This route mainly serves recreational
and tourist traffic, rather than daily functional mobility.
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Next to the railway line, several bus and ferry routes operate

within the province (figure 3.6). However, these services
run at low frequency, and some are so infrequent that they
cannot be considered reliable for daily commuting purposes.
As a result, residents are largely dependent on private car
use. This pattern is further reinforced in more spatially
fragmented villages, where the limited service frequency
makes public transport an even less reliable alternative for
everyday travel.
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HUBs system

To address this problem, the province of Zeeland has
implemented a FLEX system in 2025 (figure 3.8): a flexible
public transport network in which designated hubs integrate
multiple modes of transport, including bus, shared vehicles,
and / or on-demand flex taxis (Reizen door Zeeland, n.d.).
Areas served by this system benefit from this improved
connectivity, as the FLEX network substitutes the fixed
timetables of conventional public transport with a more
demand-responsive approach.

As shown in Figure 3.7, residents in denser areas tend to
commute to school and work primarily by foot or bicycle.
In more spatially fragmented areas, where facilities are
more dispersed, this pattern shifts. The lower proximity of
essential services makes travel by foot or bike less practical,
which results in higher levels of car dependency among
residents, including those working in industrial areas.
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Housing

Just as in the rest of the Netherlands, also Zeeland faces a
housing crisis. There is a housing shortage of 16.500 houses,
these are planned to be built before 2030 (Gemeente Borsele
etal., 2023). At the same time there is a vacancy of 8 percent
(Provincie Zeeland in Cijfers en Grafieken | AlleCijfers.nl,
2026c). This is significantly higher than in the rest of the
Netherlands with 4 percent.

Housing affordability is another challenge that starters
in the housing market are facing. In recent years, house
prices have increased significantly throughout the whole of
the Netherlands, making it difficult for starters to obtain a
house. The graphic of the house prices of the Netherlands
in comparison to Zeeland are pretty similar. However, in
the apartment prices you see how Zeeland has not had the
same rise in price as the rest of the Netherlands. This could
indicate that Zeeland has become a less wanted place to live
in. The map, figure 11, shows that a lot of people are not
satisfied with their current housing conditions. And again it
shows that people are more dissatisfied in the rural areas in
comparison to the more dense areas.

Although the causes of this trend are complex, the growth of
second-home ownership, particularly in tourist areas such
as Renesse, plays a significant role in Zeeland. Properties
are often sold at higher prices to non-local buyers, reducing
the availability of affordable housing for permanent
residents. At the same time, the social structure of these
areas is changing, as fewer families live there year-round
and local facilities are forced to scale down (Bollen, 2022).
This dynamic not only affects housing accessibility, but also
undermines community cohesion, making Zeeland less
attractive for starters to settle down and start a family.
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Wellbeing

The transition towards a more sustainable energy system
within Zeeland brings significant infrastructural changes
to Zeeland's landscape. While these developments are
necessary for achieving climate goals, they also have direct
implications for the communities living and working in
their proximity. Industrial activity and energy infrastructure,
ranging from the Sloegebied port cluster to offshore wind
installations and the Borssele nuclear plant, generate a
range of negative environmental influences, including noise,
air pollution, light emission, and odour disturbance. These
influences do not affect all residents equally; communities
situated near industrial zones bear a large share of the
environmental burden. Understanding how industry and the
energy landscape affect residential well-being is therefore a
necessary step in developing a vision and strategy that is
responsive to the needs of these communities.

The community concerns map and the environmental
health risks map (figures 3.12, 3.13) illustrates the estimated
impact of ambient noise and air pollution (figure 3.14) on
public health, which is expressed as a percentage of total
disease burden (Atlas Leefomgeving, n.d.). Together, these
two pressures form a significant source of health pressure
for residents living in proximity to industrial areas.

The greentypology map (figure 3.15) reveals that the majority
of Zeeland's landscape consists of agricultural green, which
offers limited access to urban green spaces that support
physical and mental well-being (World Health Organisation,
2017). In contrast, the light emission map (figure 3.16)
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Figure 3.12-Community concerns

highlights concentrated levels of artificial light in and around
port areas. Excessive light emission poses risks, not only to
nearby residents, but also to the broader environment, as it
disrupts natural light cycles and biodiversity (RIVM, 2013).

Industrial areas in Zeeland also consist of numerous cooling
towers (Figure 3.17). Duetotheir height, these structures have
a significant visual impact on the landscape by disrupting
the open horizon. In addition, cooling towers discharge
thermally elevated water into natural water bodies, which
can disturb local ecosystems and aquatic environments
(Philipsen, 2026).

When combining the maps, it shows that residents living near
industrial sites are disproportionately exposed to multiple
overlapping negative environmental impacts, each of which
individually affects quality of life. This spatial concentration
of environmental pressures shows the importance of
integrating well-being considerations into the sustainable
energy vision for Zeeland's regional transition.
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Figure 3.13-Environmental health risks map
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Demographics

When looking at the demographics of Zeeland, it can be
concluded that the population is characterised by ageing
and a relatively low share of highly educated residents
(AlleCijfers.nl, 2026; figure 3.18,figure 3.19). This reflects a
broader regional trend of brain drain, in which young and
highly educated people leave the province to study or pursue
better job opportunities elsewhere (Koerting, 2024) .
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Figure 3.18-Educational level and age groups diagram
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Sense of identity

The identity of Zeeland's residents, known as Zeeuwen,
is deeply rooted in the region's history, landscape, and
collective memory. Dineke van Kooten, a Dutch coach,
speaker and author, conducted research on the identity of
Zeeuwen in 2024. She wrote that water has shaped Zeeland
not only physically, but culturally. It has been a source of
conflict, livelihood, and identity across centuries, from the
Second World War, to the flood disaster of 1953, to a long
tradition of trade, fishing, and shipbuilding along its shores
(Dineke van Kooten, 2024).

Zeelandis aunique deltalandscape, situated on the boundary
between land and sea. This constant interaction with nature
has created a mentality of resilience and self-reliance that
remains central to Zeeuwse identity today (Dineke van
Kooten, 2024). The provincial coat of arms carries the motto
"Ik worstel en kom boven", which translates to "I struggle
andrise", a phrase that encapsulates the determination with
which Zeeuwen have historically faced difficulties (Provincie
Zeeland, n.d.).

Figure 3.20- Sense of identiy collage

Demographics and sense of identityl=+

This resilience is reinforced by a strong sense of
community. Zeeland's longstanding geographic isolation
has fostered tight local networks built on mutual support,
and a degree of aversion towards outside intervention
(Kooten, D. v., 2024).

The communities at the centre of this spatial vision
(those working in and living near industrial areas) are
accustomed to living alongside large-scale industrial and
energy infrastructure, bearing its environmental costs with
little public acknowledgement. Their resilience should not
be mistaken for indifference. Rather, it reflects a cultural
pattern of silently absorbing the burden. Any vision and
strategy for Zeeland's regional transition must recognise
this and ensure that the needs and voices of these
communities are not overlooked.
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Tourism

Tourism is an important characteristic of Zeeland's regional
economy and spatial identity, and is therefore relevant to a
strategy for sustainable mobility and energy.

The province receives approximately 3.6 million stay-
overnight tourists generating over 22 million overnight
stays and 12.5 million day visits yearly (HZ Kenniscentrum
Kusttoerisme, 2024). However, as figure 3.21 illustrates,
tourism is not evenly distributed across the province. While
the overall number of overnight stays decreased by 5%
(Holm, 2026), this average differs per municipality (figure
3.23): Terneuzen has a decline of 54%, while Vlissingen
has an increase of 12%. Figure 3.25 shows the facilities in
Middelburg and Vlissingen, and figure 3.26 illustrates those
in Terneuzen.

The main source of travel for tourists visiting Zeeland is the
private car. Due to this large volume of visitor movement,
tourism is one of the main contributors to seasonal traffic
pressure and strain on infrastructure, together with carbon
emissions (HZ Kenniscentrum Kusttoerisme, 2024). At the
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Energy Infrastructure and Transition

Zeeland's energy landscape (figure 3.28) is characterised by
large-scale infrastructure that serves beyond the province
itself. The map showing the national energy infrastructure
can be found in the appendix 6, which illustrates how
Zeeland's energy network connects to the national grid. The
offshore wind park and the industrial energy clusters on site
primarily generate energy for national consumption, rather
than for local use. This creates a tension for the communities
of Zeeland: the province bears the spatial, environmental,
and social costs of energy production, while the benefits flow
largely outward.

By the end of 2024, Zeeland had reached approximately 1,310
MW of its 1,700 MW of its RES (Regional Energy Strategy),
representing around 77% of the goal for 2030 (Provincie
Zeeland, n.d. -a). The province has set a target in the RES
of 34% CO2 reduction by 2030 (RES Zeeland, 2020). The
solar energy potential and the wind potential can be found in
appendix10 . These show that the potential when it comes to
solar and wind energy is relatively high.

Figure 3.27 illustrates the different types of energy production
present in the region. Zeeland's energy landscape is primarily
composed of two renewable energy sources: wind and solar.
A smaller but emerging contribution comes from tidal energy.
Beyond these, hydrogen and kinetic energy represent future
potential that is yet to be fully developed in the province.

Grid Congestion

A big challenge for Zeeland's energy transition is the
congestion of the public electricity grid. The existing high-
voltage infrastructure was not designed to accommodate
the scale of renewable energy generation that is now being
developed in the province (Stedin, n.d.). As a result, the grid
is increasingly unable to absorb peak production from wind
and solar installations, which forces energy producers to
lower output at the moments when generation is highest
(Renewable Advisory Experts, 2025). Grid congestion does not
only affect energy producers, it also delays new sustainable
energy connections, which slows the transition down for
businesses and residents that want to adopt renewable
energy (IEA n.d.).

Solar

Solar energy is currently generated through a combination
of rooftop solar panels and solar parks within the landscape.
The RES solar target of 1,000 MW for 2030 is divided between
rooftop solar (400 MW) and solar parks (600 MW), with
rooftop installations identified as the primary focus for the
future (RES Zeeland, 2020). The potential for solar expansion
for the energy transition lies in integrating generation more
directly into the existing infrastructure, like existing industrial
and residential roofs.

Wind

Wind energy in Zeeland is concentrated in clusters near
industrial sites on land and offshore (Borssele at Sea). The
Borssele offshore wind park, spanning 344 km?, generates
1,502 MW, and is among the largest offshore wind installations
in the world (Rijkswaterstaat, n.d.). On land, wind development
follows a cluster strategy, which is favoured by the province
to avoid a scattered wind landscape and to minimise spatial
impact on residents (Provincie Zeeland, n.d.-b).

Future wind expansion is expected near the existing industrial
sites, which falls in line with the cluster development vision of

the province of Zeeland (Provincie Zeeland, n.d.-b). Offshore
expansion building on the existing Borssele infrastructure
offers the highest wind speed potential compared to land,
and the least amount of interference with the landscape.

Tidal

Tidal energy is in an early and experimental phase. At a
local scale, the Water2Energy tidal turbine in Vlissingen
demonstrates localised potential for this energy type.
Using the tidal difference between the Westerschelde and
the Walcheren Canal, the installation generates sufficient
electricity for approximately 80 households and to power
itself (Provincie Zeeland, n.d.-c). This shows potential for
endogenous energy production on a local scale, using
existing sluice infrastructure.

Kinetic Energy and Hydrogen

Beyond the existing renewable energy installations, two
emerging technologies are relevant for Zeeland's energy
transition: kinetic energy from mobility and hydrogen.
Kinetic energy from mobility infrastructure is currently not
used in Zeeland, but future potential exists for integration
into roads and cycling networks. Technologies such as
piezoelectric tiles, which convert the pressure of footsteps
or vehicle movement into electricity, have been piloted
in Germany (TUV NORD, 2026). Harvested energy could
power sensors, street lighting, or signals, and is especially
applicable at mobility hubs and high-intensity roads. As
a form of endogenous energy production, kinetic energy
offers communities a more direct relationship with their
energy sources, while reducing dependence on larger-scale
external infrastructure.

Hydrogen is emerging as an important element in Zeeland's
energy transition. Unlike solar or wind, hydrogen is not an
energy resource in itself, but as an energy carrier. It can
store and transport renewable energy in a form that is
suitable for applications where direct electrification is not
usable and where fossil fuels are currently used. This makes
it valuable for heavy industry. The province is positioning
itself as a leading European hydrogen hub, with ambitions
centred on large-scale electrolysis and the SeaH2lLand
programme by @rsted, targeting green hydrogen production
for industrial applications at the ports of Vlissingen (@rsted,
n.d.). Other hydrogen plans in Zeeland are TotalEnergies &
Air Liquide in Vlissingen-Oost, expected to be realized by
2029 (TotalEnergies, 2025), and VoltH2 in Vlissingen en
Terneuzen, expected to be realized by 2026 (VoltH2, n.d.).
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Sustainable energy flow map

The sustainable energy flow map shown in figure 3.29
illustrates the spatial relationship between renewable energy
production and local energy demand across Zeeland. The map
is structured around two categories: production and demand.
Within each category, locations are assigned a value from 1 to
5, reflecting the relative size of either their energy output or their
consumption. Based on these values and the spatial proximity
between production and demand points, connecting lines are
generated. The thickness of each line represents the strength of
the relationship: thin lines indicate low proximity and demand,
medium lines indicate a moderate proximity and demand,
and thick lines reflect high proximity and demand between a
production and demand point.

This visualisation reveals that the strongest energy flow
relationships are concentrated in the corridor between
Middelburg, Vlissingen, and Terneuzen, where large-scale
industrial demand and significant renewable production are
located in close proximity. The Borssele offshore wind park
has a high production value, but generates thinner connecting
lines due to its spatial distance from demand points. Coastal
and offshore areas show strong production values, which are
driven by wind, while inland and urban edge areas contribute
through solar. Together, the map identifies where supply and
demand are best aligned and point to the most viable locations
for sustainable energy expansion.
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Energy potential map

Figure 3.30 shows the spatial potential for renewable energy
development across Zeeland, and identifies both opportunities
and constraints. Natura 2000 areas are indicated as restricted
zones, where energy development is excluded to protect
sensitive natural environments.

For solar energy, potential is concentrated in the built
environment and industrial areas, where rooftop installations
offer the most viable form of expansion. Wind energy potential
is mapped off shore and along existing energy infrastructure
suitable for expansion. Tidal energy potential is identified at
existing sluices, where the delta infrastructure can be adjusted
without requiring new civil works. For kinetic energy, potential
is linked to high-frequency mobility corridors. To identify these
roads, space syntax was used which can be found in appendix
10 . The most common used roads are illustrated in figure 3.30
in blue. Finally, hydrogen potential is mapped around future
planned production facilities.
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Figure 3.30- Energy potential map
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Zeeland's industrial landscape is strongly defined by its
strategic delta location at the intersection of major European
maritime and inland transport corridors. Positioned between
the ports of Rotterdam and Antwerp, and directly connected to
the North Sea, the region functions as a key logistical gateway
linking global shipping routes with the European hinterland. This
geographic advantage underpins its long-standing industrial
development and its role within broader transnational economic
networks (Provincie Zeeland, n.d-d.; CBS, 2024).

This spatial condition has enabled a model of port-led
development, centred on the North Sea Port, a cross-border
port system integrating Vlissingen, Terneuzen, and Ghent. The
port accommodates over 550 companies and supports more
than 100,000 jobs, forming one of the most important industrial
clusters in the Netherlands and Belgium (North Sea Port, 2024;
UWYV, 2025a). Industrial activities, including petrochemicals,
logistics, and bulk processing, are structurally organized around
deep-water access, multimodal infrastructure, and port basins.
This is clearly illustrated in the Vlissingen port map, where
large-scale industrial plots are directly embedded within port
infrastructure (Figure 3.32) , and in the Terneuzen industries
map, which shows a dense concentration of heavy industry
along the canal and port interfaces (Figure 3.33) .

At the same time, Zeeland's industrial system is inherently
cross-border, forming part of a wider Dutch—Belgian economic
region. The institutional integration of Zeeland Seaports with
the Port of Ghent has resulted in a unified port authority and
shared industrial ecosystem, facilitating flows of goods, energy,
and labour across national boundaries (North Sea Port, 2025;
UWV, 2025b). This cross-border configuration enhances
competitiveness, but also increases interdependencies within
the delta region.

Increasingly, this system is evolving into an energy-industrial
cluster, aligned with national and European decarbonisation
strategies. The region plays a central role in the Dutch energy
transition, hosting renewable energy production, industrial
energy demand, and emerging infrastructures such as
hydrogen networks and carbon capture systems (RES Zeeland,
n.d.; Smart Delta Resources, 2023). The Smart Delta Resources
cluster explicitly aims to transform Zeeland into a climate-
neutral industrial hub by integrating energy production, storage,
and industrial processes. The production sites map reflects this
transition, showing the spatial distribution of wind turbines and
subsidised renewable energy sites embedded within industrial
areas (Figure 3.34) . This co-location of energy and industry
reinforces the logic of clustering as a strategy for efficiency and
system integration.
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However, this concentration of industrial and energy activities
generates significant environmental pressure as it can be seen
in figure 3.35. Zeeland faces challenges related to industrial
emissions, nitrogen deposition, landscape fragmentation, and
impacts on nearby communities. Regional reports highlight
tensions between economic growth and environmental quality,
particularly in areas where heavy industry and residential zones
are in close proximity (Provincie Zeeland, n.d-d.; PBL, 2023). The
Middelburg—Vlissingen industries map illustrates this spatial
condition, where industrial areas are located in close relation
to urban settlements, intensifying potential conflicts between
production, liveability, and ecological systems.

In conclusion, Zeeland represents a highly integrated industrial
region shaped by its delta geography, port-based development
model, and cross-border networks. While its transformation
into an energy-industrial cluster positions it at the forefront of
the energy transition, it simultaneously amplifies environmental
pressures, makingtheregionacritical site for balancingindustrial
competitiveness with sustainable spatial development.
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Conclusions

In conclusion, Zeeland is characterised by its delta geography,
relativeisolation,and unique energylandscape. These conditions
shape the lives of its car-dependent communities. Shaped by
water management, infrastructure, and industrialisation, the
region has created both economic opportunity and vulnerability.
At the same time, an aging population and regional brain drain
influence the social dynamics and long-term resilience of its
communities. The North Sea Port cluster, in combination with
the energy production sites, supports over 100,000 jobs and
more than 550 companies, making it an important economic
backbone for Zeeland and its communities.

Figure 3.37,the synthetic map of the builtenvironment, highlights
how residential and industrial areas are intertwined. It shows
that communities living near industry experience both direct
economic benefits, such as employment, and environmental
pressures, including pollution and noise. Industrial areas sit
close to the built environment, while forest and recreation zones
are mainly located along the coast.

Energy infrastructure,including nuclear, wind, solar, and
emerging hydrogen technologies, positions Zeeland at the
forefront of the energy transition and gives the region significant
potential.

Figure 3.38 shows the synthetic map of Zeeland's energy
infrastructure, illustrating the large concentration of energy
systems within the province. The region demonstrates strong
progress toward its RES targets and holds potential across
multiple renewable sources. Wind energy is generated offshore
and in clustered onshore locations near industrial sites. Power
lines connect the islands, forming a collaborative system.
Zeeland hosts one existing tidal turbine, several planned
hydrogen facilities, and a nuclear power plant. Wind energy
remains the backbone of the transition, which is complemented
by emerging opportunities in tidal, kinetic, hydrogen systems,
and solar energy on existing infrastructure. The most effective
future developments lie in reinforcing existing industrial—energy
clusters and integrating production more directly into industry
and the built environment.

Figure 3.39 presents the synthetic map of Zeeland's mobility
system. The province has one train line, with three intercity
stops and nine stations in total. Although bus coverage is
extensive, reliability remains limited, leaving many places
difficult to access. This emphasizes the car dependency of the
residents of Zeeland.

The combined synthetic map (Figure 3.40) integrates the
energy, mobility and built environment layers. This shows how
the spatial vision for Zeeland cannot treat energy, mobility, the
built environment as separate systems. It highlights current
conditions and serves as a backbone for developing future
scenarios and an eventual spatial vision. It provides insight into
both the existing situation and the potential opportunities for
transformation.
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Vision

Transitional communities

The transitional communities of Zeeland consist of two groups:
Residents living near industrial sites and
Workers in the industry.

These two groups occupy slightly different positions. However,
they are both car dependent communities due to Zeeland's
lack of mobility alternatives, and are both closely connected

to Zeeland's industrial landscape: residents through their
proximity to industrial sites, and workers through their
employment within them.

The communities share several wishes and concerns, mostly
related to limited mobility and health risks associated with the
industries. However, they also have specific wishes based on
their different relationships to the industry. Their wishes and
concerns form the basis for a shared vision for the future of

Zeeland.

Passive stance on
energy transition

Enhancing a feeling of
community
Improvement of local
economy

Just and equal energy
distribution

64Figure 4.1 - Diagram of communities in transition
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Transitional communities

Residents living near industrial sites play a very important role
in the region's energy transition. Their proximity to industrial
sites brings issues such as, noise pollution, odor disturbance
and safety risks. That's why this community is at the forefront
of experiencing the impact of potential transformation in the
industrial landscape. The community consists of residents
living close to large industrial areas in Zeeland. These
industrial areas are mostly located in the municipalities of
Vlissingen, Borsele, and Terneuzen, which are all part of the
North Sea portregion. Theindustrial landscape in these areas
mostly consist of port infrastructure, energy production and
petrochemical industries.

Concerns

Research indicates that residents living near industrial
sites have a larger chance of health related issues such as
birth defects, childhood cancers, chronic respiratory and
cardiovascular diseases. (Johnston & Cushing, 2020). These
communities are often poorer and face more stress, which
makes these health risks even worse. Furthermore, residents
inthese areas have a higher risk for acute exposures resulting
from events such as flooding. Which is more likely to happen
now due to the climate change and the vulnerable location
of Zeeland. These health risks are especially likely in the
proximity of Petrochemical industries like in the Sloesgebied
(near Borsele) and the Kanaalzone (near Tererneuze).
Residents living near these types of industries have a higher
risk of brain cancer, leukemia, and asthma hospitalizations
due to emissions of toxins. (Brender et al. 2011) Therefore
neighborhoods near the Sloesgebied and the Kanaalzone are
the most vulnerable groups in this community.

Community 1 - Residents living near industrial sites

Residents living near Zeeland's industries face a range of
concerns. Many feel their regional identity is under pressure
as industrial areas expand. Limited mobility options and a
strong dependence on cars contribute to a sense of isolation
from the rest of the region. In addition, residents worry about
the noise and air pollution from the industries, along with
health and safety risks, and are therefore also concerned for
further industrial expansions.

Wishes and attitude

This community emphasizes the importance of improved
health conditions and overall well-being with less negative
impact fromlocalindustry and pollution. Thereis also a strong
expectation for an enhanced feeling of community that is not
undermined by industrial development or large infrastructural
changes. There is also a clear demand for better mobility
alternatives, to improve regional connectivity. Finally, the
community calls for just and equal energy distribution and
equitable access to local amenities. Residents are concerned
that the benefits of the energy transition and infrastructure
developments are not distributed fairly. Because of this, in
terms of the energy transition the residents have a more
passive and cautious stance. Interviews indicate that the
energy transition is not a huge priority for the residents. The
residents are generally skeptical against all types of industrial
expansion even for renewable energy. Residents would only
back new renewable energy expansions if it directly improves
their day to day lives.
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Figure 4.4 - Community 1 diagram
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kid's health?

Concerns about ammonia storage
in Vlissingen-Oost: 'It could still be
asmall homb nearhy'

The people working in the industries of Zeeland form a very
important socio-economic group, supporting the region's
strong industrial economy. These workers are mainly located
in areas such as Zeeuws-Vlaanderen and the Kanaalzone,
where industries like chemical production, manufacturing,
and port activities provide a large share of employment
(UWV, 2025; CBS, 2024). Their economic stability is closely
tied to the continuity and performance of these industries,
making them highly dependent on the long-term viability of
the industrial sector.

Concerns

The main concern of this community is the potential loss
of employment due to industrial decline, restructuring, or
relocation. This is closely linked to fears about the future
of industry in Zeeland and possible decline in investment
and production.There is also concern about automation
replacing jobs and the displacement of workplaces, which
could force workers to relocate or lose employment. Similar
to other communities, limited mobility alternatives remain
an issue, alongside health and safety concerns related to
industrial work.

Community 2 - Residents working in the industry

Community

Wishes and attitude

This community places strong emphasis on employment
security and economic stability. A key expectation is the
preservation of existing jobs, as well as the creation of new
employment opportunities within emerging sectors such as
renewable energy and green industry. In addition, workers
stress the importance of safe working conditions and
improved health and well-being. Given the risks associated
with industrial environments, these aspects are essential for
a sustainable future. There is also a clear demand for better
mobility alternatives, as current limitations affect commuting
and access to jobs. Furthermore, workers expect a clear and
stable policy framework from the government, providing
long-term certainty about the future of industry in Zeeland. To
support the transition, they highlight the need for investment
in new technologies, as well as retraining programs, allowing
workers to adapt to new types of employment. Finally, there
is a strong desire to be more included in decision-making
processes, ensuring fair participation in shaping the region's
future.

Overall, this results in a general feeling of concern and
uncertainty. Whileworkersrecognize thatthe energy transition
is inevitable, they strongly support maintaining industry in the
region. Their attitude can therefore be described as cautious
but pragmatic, with a focus on protecting economic stability
during the transition.
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Stakeholders: synergies and conflicts

The deliberative arena, the societal arena, plays a crucial
role in shaping decision-making by bringing together diverse
stakeholders into a shared negotiation space. This enabled
different interests, concerns and expectations to be explicitly
addressed, increasing transparency and inclusivity in the
process. The stakeholders which are part of the societal arena
are environmental activists (Borsele Tot De Kern), residents
near industrial sites, workers in the industrial sector, youth,
and touristic business owners. These are explained more in
depth in chapter 5.

Synergies, such as the shared interest in improved mobility
and economic stability, facilitated consensus around
integrated solutions like Mobility Energy Hubs. At the same
time, conflicts (particularly between industrial growth,
environmental quality, and residents’ well-being) required
trade-offs and adaptive strategies. These tensions led to
more balanced decisions, ensuring that spatial interventions
not only support energy transition goals, but also address
social equity and regional cohesion.
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Based on the wishes of the communities and input of the
stakeholders, there are six design principles created to guide
the community vision.

First, the communities emphasize the need for increased
generation of solar, wind, tidal, kinetic, and hydrogen energy.
These efforts aim to create a reliable and sustainable energy
supply that benefits the residents of Zeeland.

Second, the communities stress the importance of clustering
the industries to avoid fragmentation. This approach
minimizes disruption to the landscape, and keeps industrial
activities at a safe distance from residents.

Enhance energy generation by:

Third, the communities call for a more equal energy
production between North and South Zeeland. This ensures
that no area carries a disproportionate burden, and that all
residents have fair access to clean energy.

Fourth, the communities highlight the need for a more
accessible mobility network, with regional train connections
and local mobility points offering trams and buses. By
creating improved mobility alternatives, the communities
become less car-dependent while accessing work, education,
and services efficiently.

solar, wind, kinetic, tidal, hydrogen

Create a more accessible network:
National/Regional (train), Local (hubs, bus, tram)

70 Figure 4.7-Design principles

Introducing new energy hotspots

Clustering industries to avoid fragmentation

Fifth, the communities suggest the development of new
energy hotspots. These hotspots provide energy for the area
and for new mobility alternatives.

And finally, existing infrastructure should be expended, both
for public transport and energy networks, creating a network
that forms an integrated system that supports both mobility
and energy needs across the region for both communities
and all of Zeeland.

Expanding existing infrastructures:
roads, public transport, energy networks

Design principles

Equal energy production facilitiesof North and South
Zeeland
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The community's vision proposes an integrated system in
which energy production and mobility are closely connected
and adapted to the regional context of Zeeland. The goal
is to create a system that is both sustainable and efficient,
while responding to the needs of the communities, and
incorporating the input of stakeholders discussed in the
deliberative arena.

The energy interventions, shown in figure 4.8, shows several
renewable energy sources that are introduced in the region.
Tidal energy is implemented at locations where sluices
already exist, making use of current water infrastructure.
For wind energy, existing wind parks will be expanded, for
example near Vlissingen, alongside the development of new
clusters near Goes and Terneuzen.

Solarenergy is primarily integrated into the built environment,
by placing solar panels on rooftops instead of building large-
scale solar parks. This reduces the spatial impact on the
landscape. In addition, kinetic energy is explored along the
main roads in Zeeland as an experimental form of energy
generation. Hydrogen is further developed in locations where
projects already exist or are planned. Currently, hydrogen
production is taking place at Vlissingen through @rsted's
SeaH2Land programme, while additional projects are
planned for Vlissingen-Oost (TotalEnergies & Air Liquide,
expected by 2029) and for Vlissingen and Terneuzen (VoltH2,
expected by 2026); these projects will supply energy to the
nearby industrial areas.

In the mobility interventions, shown in figure 4.9, several
interventions are proposed to increase regional and local
accessibility. A new train line connects Zeeland more directly
to Rotterdam and Ghent, strengthening its position within
a wider network. In addition, a light rail along the coast
improves access to Zeeland's tourist areas, and connects
these coastal towns to the public transport system.

As highlighted in figure 4.10, the existing FLEX system is
being expanded to improve local mobility connections.
Currently, this system only operates in the western part of
Zeeland, so an extension to the eastern part of the province
is proposed. Alongside this, new larger mobility and energy
hubs are introduced. In these places, energy and mobility
systems come together. These mobility energy hubs include
elements such as solar panels, energy storage, charging
stations, and a variety of mobility services.

Together, these interventions form a connected system
(figure 4.11), where energy and mobility come together,
built around the needs of the two communities, while also
considering the interests of the stakeholders.
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The systemic sections describe the energy and mobility
system in three stages: the current situation, the transitional
phase, and the future vision. It shows how the region evolves
over time, and how different elements are interconnected.

In the current situation, shown in figure 4.12, the system
is characterized by several challenges. There is a strong
dependence on fossil fuels and industrial energy systems,
combined with high CO2 emissions, noise pollution,
and environmental pressure. The region also faces grid
congestion, which is limiting the integration of new
renewable energy sources. Mobility is largely car-dependent,
with limited public transport alternatives.

In the transitional phase (figure 4.13), the opportunities and
tensions become visible. New forms of renewable energy
production are introduced through investments, alongside
changes in industrial processes. This creates possibilities
for symbiosis between industry and the residents of Zeeland,
as the new energy production benefits the communities. At
the same time, there are still concerns related to nature,
agriculture, and existing industries, as spatial changes may
lead to conflicts over land use and environmental impact. The
system is therefore in a state of adaptation and negotiation.

In the future vision, shown in figure 4.14, the system
becomes more integrated, balanced, and sustainable. Energy
production is locally embedded and completely integrated
and energy hubs manage storage and distribution. Mobility is
improved through new public transport connections and the
new expanded M.E.H system, this reduces the dependence
on cars. Industrial activities are more clustered, particularly
around port areas, allowing for better and more efficient use
of infrastructure and resources.

Overall, the system shifts from a fragmented and fossil-
based structure to a connected, renewable network, where
energy, mobility, and industry are closely aligned.
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Strategic development

Stakeholders: interest and power

The spatial vision for Zeeland is modified by the interaction
of five key stakeholders: environmental activists (Borsele
Tot De Kern), residents near industrial sites, workers in the
industrial sector, youth, and touristic business owners. Their
perspectives, as shown in figures 5.3 and 5.4, reveal both
strong synergies and significant conflicts. The positioning
paper of Environmental Activists (Borsele Tot De Kern)
is provided in Appendix 12, the paper for residents near
industrial sites in Appendix 13, for touristic business owners
in Appendix 14, for youth in Appendix 15, and for workers in
the industrial sector in Appendix 16.

Amajor area of synergy liesin broad support for a sustainable
energy transition, but only under specific spatial and social
conditions. Environmental activists and youth strongly
support offshore wind expansion, particularly around the
Borssele wind park, as it minimizes landscape disruption
and local burden. Similarly, residents and industrial workers
accept smaller-scale or integrated energy solutions such
as tidal, solar, and kinetic energy, because they work within
existing infrastructures rather than imposing new spatial
pressures. Across stakeholders, there is also shared
enthusiasm for mobility improvements, including new train
connections and mobility hubs, which are seen as enhancing
accessibility, reducing car dependency, and improving
overall quality of life. Touristic business owners and youth
especially align here, as better transport strengthens both
economic vitality and regional attractiveness.

However, conflicts with the proposed vision emerge in the
spatial distribution of energy infrastructure and in questions
of justice. Environmental activists and residents strongly
oppose further onshore industrial expansion, particularly in
already burdened areas, such as Ritthem and Sluiskil. Also
touristic business owners and youth argue that Zeeland
risks becoming a national "energy sacrifice zone," making
their support for the vision conditional on improvements in
health and safety.

Youth perspectivesintroduce adifferentlayer oftension. While
generally supportive of energy transition, they emphasize
quality of life factors such as housing affordability, education,
and cultural opportunities. They support clustering of wind
turbines, but resist excessive landscape industrialization,
and tourism-driven housing pressures. This creates a
conflict with touristic business owners, who advocate for
expanding tourism infrastructure and accessibility, which
may unintentionally worsen housing shortages.

Touristic business owners, while economically aligned
with regional development, also resist large-scale energy
expansion that could harm Zeeland's landscape identity. Yet,
they show flexibility by conditionally supporting the vision
if they are included in policymaking, and if investments in
cycling and public transport are strengthened.

Overall, the vision is co-produced through negotiation.
Synergies around clean energy, integrated infrastructure,
and mobility create a shared foundation. Yet, conflicts over
spatial justice, environmental burden, and regional identity
force the vision to evolve into a more balanced approach.
Stakeholders collectively push the vision away from a purely
technocratic energy strategy toward one that integrates
liveability, fairness, and local inclusion, ultimately reshaping
it into a more socially grounded and place-sensitive plan.
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Stakeholders

Strategic development

Stakeholders: synergies and conflicts

"We support the energy transition if it makes
our environment cleaner. But we don't want
more industry and infrastructure around our
homes without clear benefits. Development
should protect Zeeland's landscape and en-
sure local communities share in the advantag-

“We know the transitions is necessary, but we
are afraid of losing our jobs and our future is
here. We support a shift to sustainable indus-
try, if it protects employment, invests in Zeeland
and gives us the training needed to move into
new energy and industrial sectors."

"We welcome development that improves ac-
cessibility and strengthens local tourism, but
Zeeland's landscape and heritage must re-
main its main attraction. The transition should
support small businesses and ensure tourism
remains sustainable.”

"We support a sustainable energy transi
tion, but not large nuclear projects that risk
our environment and communities. Zee-
land's future should focus on renewable
solutions, protect its natural identity and
ensure residents are involved in shaping
the decisions that affect them."

"We support the energy transition be-
cause our future depends on it, but Zee-
land should not become just the Nether-
lands' energy backyard. We want green
jobs, affordable living and real influence
in decisions, while protecting the land-
capes and communities.”

Youth of Zeeland Industrial workers at risk Environmental activists TotDeKern Residents living industrial sites Local touristic businesses

Figure 5.3-Statements of the stakeholders
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Stakeholders: synergies and conflicts

Civil society

Stakeholders
I N

Environmetal
activistsTot De kern

Residents living near
industrial sites

Youth of Zeeland

Industrial workers

Expectations

1.Increase region's
employment

2.Included in policy
making

3.Respecting the natural
environment

4.Enhance accessibility

1 Different types of
endogeneous
renewavble energy
production

2.To combat nuclear
expansion

1.Better health
conditions/well-being
2.Enhancing a feeling of
community

3.Just and equal energy
distribution

4.Equal distribution of
ammendities
1.Employment in the
area

2 Beter connection to
work/school

3 Large-scale
sustainable energy
proiects

1.Job opportunities/job
guarantee

2 Retraining and
transition programs to
new jobs

3.Inclusion in planning
and decision-making
processes.

Figure 5.4-Stakeholder Dynamics Matrix

Fears

1.Negative impact on
tourism attractiveness
2 Qver-expansion of the
energy landscape
3.Loss of landscape
quality

1.Impact on the
landscape

2.Impact on nature
3.Quality of life in
nearby villages related
to nuclear expansion

1.Loss of regional
identity

2.Safety concerns
related to health
3.Noise/smell polution
from industries
4.Expansion of industry

1.Replacement of
nature for industrial
expansion
2.Limitation of
afforable housing
3.Consequences of
enerav transition
1.Loss of employment
2.Uncertainty about the
future of industry
3.Safety concerns
related to health
4.Limited mobility
alternatives

1.Economic dependence on external factors
2.Limited influence on large-scale spatial
planning decisions

3.Conflict between economic growth and
environmental protection

4 Fragmented representation

5.Dependence on accessibility infrastructure

1.No formal decision-making power

2 Dependence on public support and political
attention

3.Difficulty influencing national-level energy

strategies
4 Often perceived as “anti-development”

1.Low trust in politics

2.Limited political and institutional power
3.Socio-economic vulnerability

4 Spatial immobility

5 Often reactive rather than proactive

1.Underrepresented in decision-making
processes

2. Limited economic and political power
3.High mobility

4 Dependence on housing market conditions
5.Weak institutional voice

1 Limited influence in planning

2.Strong dependence on industrial
employers and global markets

3 Vulnerability to energy prices and
economic restructuring

4.Geographically “locked" in industrial zones
5.Cannot control the speed or direction of the
transition

Enhancement of public
transport

The improvement of the
mental and physical
well-being of both the
tourist and the resident

Appealing to Zeeland's
heritage with the
endogenous Delta
energy production

Local recreation offers
are aligned with
resident demand.

Expansion of wind
energy

Improvement of health
condition

Increasing the region’s
employment

Be included in policy
making

1 confliets

Local touristic business owners, Residents living near industrial
sites, Youth of Zeeland

Environmetal activistsTot De kern, Local touristic business
owners, Residents living near industrial sites

Local touristic business owners, Residents living near industrial
sites, Youth of Zeeland

Environmetal activistsTot De kern, Youth of Zeeland, Industrial
workers

Environmetal activistsTot De kern, Local touristic business
owners, Residents living near industrial sites, Youth of Zeeland,
Industrial workers

Local touristic business owners, Youth of Zeeland, Industrial
workers

Local touristic business owners, Residents living near industrial
sites, Youth of Zeeland, Industrial workers

Expansion of the
energy landscape

Removal or relocation
of industry

Expansion of the
nuclear energy

Tourism related policies

Stakeholders

Environmetal activistsTot De kern, Local touristic business
owners, Residents living near industrial sites, Youth of Zeeland,
Industrial workers

Environmetal activistsTot De kern,
Local touristic business owners,
Residents living near industrial sites,
Youth of Zeeland

Industrial workers

Environmetal activistsTot De kern,
Residents living near industrial sites,

Industrial workers

Environmetal activistsTot De kern,
Residents living near industrial sites,

Industrial workers

Local touristic business owners,

Youth of Zeeland,
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Stakeholder Landscape

The governance of Zeeland's energy and mobility transition consists of a network of local,
provincial, national, and international actors, each influencing how spatial strategies
are developed and implemented (figure 5.5). Their roles, policies, and power determine
how the strategy for Zeeland can be realised in practice, and how decisions move from
policy to spatial intervention. Figure 5.6 shows the relationships between these actors
and their position within the public, private, and civil-society domains. Figure 5.7 places
these same actors within the power—interest model, which shows how their influence
and engagement take place in the governance dynamics. Not all stakeholders involved in
Zeeland's transition are included in this stakeholder analysis. Instead, the focus is on the
most relevant actors who have direct influence on the spatial strategies of this project.

Local stakeholders

At the local level, municipalities such as Borsele, Middelburg, Vlissingen, Veere, Goes,
and Terneuzen form the first layer of governance. They control local spatial planning,
issue permits for energy and mobility projects, and represent the political interests of
their communities. Although they operate within national and provincial frameworks,
municipalities translate these policies into concrete spatial decisions and participate in
regional governance structures. Local environmental groups, including Borsele Tot De
Kern, play an important civic role by shaping public opinion, contributing local knowledge,
and participating in formal consultation procedures. Their ability to submit objections
or mobilise community support means they can influence, delay, or reshape projects,
making them important actors in the negotiation of spatial change.

Provincial stakeholders

The Province of Zeeland acts as the central governance layer for regional spatial
planning, energy strategy, mobility, and environmental protection. It sets the regional
spatial vision (Omgevingsvisie), the Regional Energy Strategy (RES), funding, and
mediates between municipalities and national ministries. The province also manages
cross-border coordination with Belgium, which is important for mobility and port
development. North Sea Port, a semi-public actor situated in Vlissingen, Terneuzen, and
Ghent, governs industrial zoning, port expansion, and the siting of energy infrastructure.
It coordinates hydrogen pipelines, offshore wind landing points, and industrial energy
clusters, and negotiates with national and EU institutions. Stedin, the regional electricity
distribution operator, determines local and regional grid capacity, and co-designs the
RES through data and infrastructure planning. The Zeeuwse Milieufederatie (ZMF)
represents environmental interests at the regional scale, provides ecological expertise,
and participates in RES Zeeland, where it can challenge or reshape project proposals.
The RES Zeeland Governance Board brings these actors together, by coordinating
municipalities, the province, grid operators, and societal partners to translate national
climate targets into regional spatial action.

National stakeholders

National governance actors set the frameworks within which Zeeland operates.
Rijkswaterstaat implements national mobility and water-infrastructure policy and
sets technical standards that provinces and municipalities must follow. The national
government (Rijksoverheid) establishes climate law, energy frameworks, and cross-border
obligations, with ministries such as Ministry of Infrastructure and Water Management
(lenW), Ministry of Economic Affairs & Climate (EZK), and the Ministry of Climate Policy
and Green Growth, steering mobility, water safety, industrial decarbonisation, and the
energy transition. Public transport operators, including NS and ProRail, do not set policy
but influence governance through operational potential, and service contracts negotiated
with provinces. TenneT, the national high-voltage grid operator, determines where the
national grid expands, and how the future energy system is physically structured, making
it an important actor in the potential of regional energy ambitions. National NGOs such as
Natuurmonumenten influence spatial decisions through formal objections, Natura 2000
procedures, and environmental directives, shaping how energy and mobility projects
interact with protected landscapes.

Civil society

Figure 5.5-Stakeholders profiling diagram

Stakeholders

Local Environmental
groups

Environmental & Land

scape Organisations (ZMF,
Zeeuwse Milieufederatie)

Natuurmonumenten

Industrial Workers

Residents near Industrial

Sites

Youth 15-25

Interest

Local spatial planning,
mobility access,
liveability

Regional spatial
strategy, mobility,
energy transition

National climate
targets, energy
system design

National mobility and
water infrastructure

EU climate targets,
Green Deal

Cross-border
infrastructure, North
Sea Port governance

Regional coordination
of energy transition

Efficient, reliable
public mobility

Grid reliability,
Renewable energy
transition

High-voltage grid
expansion, offshore
wind integration

Industrial growth,
logistics, energy
infrastructure

Boost regional
employment,
accessibility, natural
environment

Nature protection,
landscape quality,
public participation

Regional
environmental
protection, policy
influence

Nature conservation,
EU directive
enforcement

Job security,
Retraining and
transition support

Better health and
well-being, stronger
community cohesion,
fair energy distribution

Local employment,
better mobility to
work/school

Problem

limited funding,
resident opposition

Balancing municipali-
ties, industry, and
national goals

Political pressure,
budget constraints,
EU compliance

Ageing infrastructure,
climate adaptation
needs

Member state
alignment

Funding gaps

Conflicting interests

Weak infrastructure,
cost pressures

Grid congestion, rising
demand

Grid congestion, long
timelines, regulatory
complexity

Spatial constraints,
environmental
regulation

Tourism appeal,
energy infrastructure,
Loss of landscape
quality, Dependence
on transport

Industrial expansion,
weak environmental
guidelines

Regional environmen-
tal protection, policy
influence

Habitat loss,
infrastructure conflict

Uncertainty about
industrial future, health
risks

Loss of regional
identity, Health and
safety risks, pollution
(noise, smell),
industrial expansion

Lack of affordable
housing, uncertain
transition outcomes

Stakeholders

Resources

Permitting authority
Local knowledge
Political legitimacy

Environmental vision
Funding

Permits

Policy

Legislation
Subsidies

Technical expertise
Infrastructure budgets

Funding
Regulatory power

National ministries
Binational agreements

Stakeholder network
Strategic planning
Data

Service contracts
Operational expertise

Infrastructure
Technical expertise
Investment

National investment plans
Technical control

Strategic land control
Investment partnerships

Economic dependence
Limited influence on spatial planning
Local expertise

Legal connections
Communities
Local expertise

Ecological expertise
Legal capacity

Legal influence, public support,
ecological expertise

Limited planning influence
Dependence on employers and global
markets

Limited institutional power
Socio-economic vulnerability

Underrepresented in decision-making
Limited economic and political power
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Stakeholders

International stakeholders

International governance adds another layer of influence.
The Government of Belgium co-governs the North Sea Port
region, and controls the Belgian rail network that Zeeland
seeks to connect to, making it an important decision-maker
for cross-border mobility and port development. The European
Commission sets binding EU climate and energy targets through
the Green Deal and renewable energy directives. It funds large-
scale infrastructure projects, such as rail expansion, hydrogen
corridors, and offshore wind, and enforces environmental and
nature-protectionlaws. Zeeland's energy and mobility ambitions
are therefore both enabled and constrained by EU frameworks,
which shape the strategic direction of regional planning.

Stakeholder Alignment

Comparing the five focus stakeholders with the governance
stakeholder landscape shows both synergies and tensions
within Zeeland's regional energy and mobility transition (figure
5.8; appendix 1, 2, 3, 4, 5). Positive overlaps take place where
interests align around shared objectives such as improved
public transport, spatial quality, and sustainable industrial
development. Actors like Rijkswaterstaat, North Sea Port,
and public transport operators align with local municipalities
and industry workers through their focus on accessibility and
employment, which reinforces the support of the proposed
infrastructure projects. Disalignments come up where
environmental and spatial priorities conflict with industrial
expansions. Groups such as Natuurmonumenten and local
environmental organisations often oppose large-scale industrial
development or grid expansion, which creates friction with North
Sea Port, Rijkswaterstaat and grid operators. These contrasts
show the negotiation space within Zeeland's governance:
collaboration between aligned actors can positively influence
implementation, while misaligned interests need mediation,
this to balance ecological preservation with economic and

infrastructural growth.
ATTRACT

POWER

KEEP INFORMED

Civil Society

Public sector Private sector
GOV-1 Local municipalities PORT North Sea Port
GOV-2 Province of Zeeland LOC-07 Local Tourism Business owners

GOV-3 Rijksoverheid Civic sector
GOV-4 Rijkswaterstaat

GOV-5 European commission
GOV-6 Government of Belgium

ENV-01 Local Environmental groups
ENV-02 Environmental & Land scape Organisations

GOV-7 RES board ENV-03 Natuurmonumenten

PT-01 Public transport operators LOC-02 Industrial Workers

GRID-1 regional electricity distribution operator LOC-03 Residents near Industrial Sites
GRID-2 Public energy actors LOC-04 Youth 15-25

Figure 5.6-Stakeholder relationships diagram
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Figure 5.7-Stakeholder power-interest grid

Stakeholders

Alignment

Public transport
operators

Rijkswaterstaat

Province of Zeeland

Environmental and
landscape
organisations

Natuurmonumenten

Rijksoverheid

Rijkswaterstaat

Environmental and
landscape
organisations

Public transportation
operators

Rijkswaterstaat

Environmental and
landscape
organisations

Public transportation

operators

Government of
Belgium

North Sea Port

North Sea Port

Rijkswaterstaat

Public transportation
operators

Alignment / disalignment

Why

Improvement of
public transport

Improvement of
public transport
infrastructure
Manages regional
mobility planning
Represent
environmental
interest on regional
level

Objects to nature
invasive plans,
involved in EU
directives

Ministry of Climate
Policy and Green
Growth protecting
natural sites
Improvement of
public transport
infrastructure
Represent
environmental
interest on regional
level

Improvement of
public transport
Improvement of
public transport
infrastructure

Represent
environmental
interest on regional
level

Improvement of
public transport
Improvement of
international public
transport
connections
Increasing the
region's employment

Increasing the
region's employment
Improvement of
public transport
infrastructure

Improvement of
public transport
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Environmental policies

The environmental and spatial policies in Zeeland operate
within a multi-level governance system, combining national
regulation, regional coordination, and local implementation.
At the national level, the Environmental and Planning Act
(Omgevingswet) provides the overarching legal framework,
aimingto ensure a safe and sustainable physical environment
while integrating spatial planning with environmental
protection and participatory processes (Environmental and
Planning Act, 2024).

At the regional level, the Province of Zeeland translates
these goals into strategic frameworks such as the
Klimaatadaptatiestrategie Zeeland 2021-2026 and the
Regional Energy Strategy. These policies coordinate climate
adaptation, energy transition, and ecological development,
aligning sectoral objectives within a coherent spatial
vision (Provincie Zeeland, 2019). Municipalities, in turn, are
responsible for implementing these policies locally through
planning instruments and spatial interventions.

A key characteristic of these policies is the broad
involvement of stakeholders. Public authorities define and
regulate the framework, while private actors play a crucial
role in implementation and investment. At the same time,
citizen participation is emphasized, particularly in planning
and environmental decision-making, reflecting the need
to balance economic development with environmental
protection and social acceptance (Provincie Zeeland, z.d.-e;
Environmental and Planning Act, 2024).

Overall, these policies ( see figure 5.9) reflect a shift toward
an integrated and spatially embedded model of governance,
where coordination across scales, stakeholder collaboration,
and spatial planning are essential for achieving sustainable
regional development.

Governance levels

- Local

- Provincial
- National
- International

Figure 5.9-Environmetal policies
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Decision-making

Renewable energy projects must be spatially
integrated with landscape, water, and nature

Combine climate adaptation projects with
energy transition to share costs and space

Industrial roofs standardized for combined
green roofs and solar energy

Offshore cables must integrate with nature,
recreation, and coastal safety

Avoid flood-risk areas; apply adaptation
measures or relocate if necessary.

Expand and complete ecological network for
climate

Mandatory integration of nature in all
developments and land management

Create buffers around nature areas to reduce
pressure and improve resilience

Protect tidal landscapes via building-with-na-
ture approaches

Assess vulnerabilities of critical infrastructures
(energy, telecom, health, etc.)

Integrate climate adaptation into regular
maintenance and renewal

Chemical sites must prevent environmental
damage during floods

3-step rule: safe build / adaptable and adapt /
unsafe and relocate

New buildings must function as emergency
flood/crisis shelters

All new developments must be climate-resil-
ient by design

National funding requires regional co-invest-
ment

ntegrated planning across sectors (energy,
water, agriculture, nature)
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Industrial policies

The industrial policies outlined in figure 5.10 focus on
managing the transition of industrial sectors toward
sustainability, while ensuring labour protection, economic
stability, and regional development. These policies operate
at the intersection of industrial transformation and social
policy, emphasizing the need to balance decarbonization
with workforce security.

A central component of these policies is the support of
industrial transition through innovation and sustainability
measures. Reportsindicatethatinvestmentsinenvironmental
goods and services, as well as clean technologies, are
key drivers for economic transformation and job creation
within green industries (Ecosys, 2023). At the same time,
governments promote industrial decarbonization through
subsidies, public-private partnerships, and long-term
transition strategies that encourage technological upgrades
without disrupting production systems .

Equally important is the emphasis on labour-related policies,
which aim to protect workers during this transition. Policies
such as wage increase mechanisms, minimum wage
adjustments, and redistribution of wealth are introduced
to address economic inequalities and rising living costs.
Additionally,training and upskilling programs are essential
to enable workers to transition into emerging green sectors.
These initiatives are complemented by employment support
policies that recognize the vulnerability of workers in
declining industries and aim to facilitate their reintegration
into the labour market .

Health, safety, and environmental protection are also central.
Policies enforce strict safety regulations, including radiation
protection in  nuclear-related industries and broader
workplace safety standards. Monitoring systems and
performance indicators are introduced to ensure compliance
and improve operational performance through continuous
feedback .

A notable addition is the proposed policy for spatially
just industrial transition, which ensures that employment
opportunities remain within affected regions. By linking
industrial restructuring with local labour markets, this
approach seeks to prevent regional economic decline and
uneven spatial impacts, promoting a more balanced and
equitable transition .

Overall, these industrial policies reflect an integrated
approach that combines economic transformation, social
protection, and spatial justice, ensuring that the shift toward
sustainability does not disproportionately burden industrial
workers or specific regions.
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Industry

Governance levels

.~ Local

- Provincial
- National
- International

Figure 5.10-Industrial policies
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Decision-making

Policies aim to protect workers' income
through wage increases, minimum wage
standards, and redistribution mechanisms to
address inequality (FNV, 2022, pp. 4, 12).

Policies seek to strengthen the position of
workers in the labour market to counterbal-
ance capital dominance and declining labour
income share (FNV, 2022, p. 12).

Policies support large industrial actors in
decarbonization while maintaining industrial
continuity and economic stability (Ministry of
Economic Affairs et al,, 2023, p. 2).

Policies recognize industry as a key driver of
employment and regional economies,
supporting both direct and indirect jobs
(Ministry of Economic Affairs et al,, 2023, p. 3).

Policies promote trade liberalisation, clean
technology diffusion, and R&D to boost
employment in green industrial sectors
(Ecorys, 2023, pp. 9-10).

Policies enable structured negotiation between
workers, employers, and the state through
collective bargaining and tripartite governance
frameworks (Paul, 2025, p. 1).

Policies regulate confidential informa-
tion-sharing and include evaluation mecha-
nisms to improve labour negotiation processes
(Paul, 2025, p. 1).

Policies emphasize mandatory training, skills
development, and workforce adaptation to
support industrial transition (IAEA, 2023, p. 8;
Ecorys, 2023, p. 10).

Policies require strict compliance with safety
procedures, including radiation protection and
safe working behaviour (IAEA, 2023, p. 32).

Policies promote worker involvement in safety
improvement and operational performance
through continuous feedback mechanisms
(IAEA, 2023, p. 6).

Policies support the development of energy
and industrial infrastructure (e.g. hydrogen,
electricity grids) to enable industrial transition
(Ministry of Economic Affairs et al., 2023, p. 5).

Policies include subsidies and financial
instruments to ensure feasibility and competi-
tiveness of industrial transition projects
(Ministry of Economic Affairs et al., 2023, p. 8).
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Housing policies

This policy treats second homes as taxable
assets under Box 3, making mortgage interest
non-deductible and reducing financial
attractiveness for ownership (Huisverkopen.nl,
2026)

This policy allows municipalities to impose a
commuter tax on individuals who own a
second home but reside in another municipali-
ty, discouraging non-permanent occupancy
(Lokale regelgeving, n.d.).

This policy requires new homeowners to

J occupy newly built houses themselves for the
' first years, preventing speculative buying and

promoting stable communities (Oost-Online,

2026).

This policy limits or prohibits the use of second
homes for rental or non-primary residence
purposes, often requiring municipal exemp-
tions or enforcing full bans (Lokale regelgeving,
n.d.).

This policy allows second mortgages under
stricter financial conditions, requiring higher
personal investment and income thresholds,
limiting access to second home ownership
(Huisverkopen.nl, 2026).

This policy enables the construction of a
second dwelling on private plots from July
2026, potentially increasing housing flexibility
but also raising concerns about spatial
pressure and second home growth (Oost-On-
line, 2026).

Governance levels

.~ Local

- Provincial
- National
- International

Figure 5.11-Housing policies

Housing policies in Zeeland primarily address the regulation of second homes in order to protect
housing availability and maintain local community stability. A key mechanism is the taxation
of second homes, which are classified as assets and therefore subject to less favorable tax
treatment, reducing their attractiveness as investment properties .

In addition, several municipalities impose strict usage regulations, including requirements that
newly built houses must be owner-occupied for the first years after construction. In many
cases, renting out second homes requires special permits, while some municipalities enforce
complete bans on non-residential use, aiming to prevent speculative ownership and seasonal
vacancy .

Financial barriers also play a role, as obtaining a second mortgage requires higher personal
capital contributions, further limiting access to second-home ownership( see figure 5.11).
Moreover, municipalities can impose additional taxes on non-resident owners, reinforcing local
control over housing markets .

Recent and proposed measures emphasize stronger spatial regulation, including bans on
recreational housing in city centers and restrictions in areas experiencing population decline.
These policies aim to ensure that housing remains accessible to permanent residents and
supports balanced regional development.
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Tourism policies

Decision-making
This policy establishes an integrated spatial
framework for coastal development, balancing
protection of natural landscapes with tourism
growth through principles such as symbiosis,
identity, and quality-driven development

This policy promotes a two-sided approach by
protecting and enhancing existing coastal
qualities while enabling area-based develop-
ment of new tourism and spatial opportunities.

This policy defines a long-term vision for a
balanced tourism sector where economic
development supports livability, environmental
sustainability, and high-quality visitor experi-
ences, emphasizing local identity and a
future-proof labour market.

This policy promotes a sustainable and
innovative tourism economy by balancing
economic growth with environmental quality
and social well-being, implemented through
collaboration between the Province, municipal-
ities, and tourism organizations (TOZ, TUA)
with public and private funding mechanisms.

This policy strengthens Zeeland's image by
enhancing regional identity, improving service
quality, and supporting local entrepreneurship
while limiting over-standardization from
large-scale tourism chains.

This policy prioritizes maintaining and
restoring landscape quality by limiting
excessive tourism development and ensuring
that growth aligns with environmental and
cultural values.

Tourism

This policy ensures that tourism development
enhances natural ecosystems, promoting
mutual benefits between environmental
protection and economic activity.

This policy improves physical and digital
accessibility while promoting sustainable
mobility systems (e.g., cycling, public
transport) to support tourism flows and
regional connectivity.

This policy organizes municipalities into
regional clusters to coordinate tourism
planning, funding, and implementation,
improving alignment between local and
regional strategies.

This policy requires coordination across
sectors (tourism, mobility, nature, water safety,
and landscape) to ensure cohesive and
sustainable development outcomes.

Governance levels

.~ Local

- Provincial
- National
- International

Figure 5.12-Tourism policies

Tourism policies in Zeeland (figure 5.12) focus on balancing economic growth, environmental
quality, and local identity, while supporting small and medium-sized enterprises (SMEs). Existing
strategies emphasize strengthening the region's attractiveness through improvements in
coastal landscapes, recreational infrastructure, and spatial quality, while ensuring that tourism
development does not compromise environmental sustainability .

A key objective is the diversification and upgrading of the tourism sector, including the
enhancement of cycling networks, coastal accessibility, and recreational facilities. These spatial
interventions aim to distribute tourism flows more evenly across the region and reduce seasonal
and geographic pressure on specific areas .

At the same time, policies highlight the importance of supporting local businesses, particularly
SMEs, which form the backbone of Zeeland's tourism economy. Strengthening collaboration
between small and medium enterprises is seen as essential for increasing resilience and enabling
access to resources, such as energy transition support and innovation opportunities .

Finally, recent policy directions emphasize improving the quality of facilities and achieving a
better work—life—economy balance, ensuring that tourism contributes positively to both local
communities and regional development.
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New policy additions

Decision-making

Policies emphasize mandatory training, skills

Tl'?ll:lll'lg & ) development, and workforce adaptation to
résklll‘lng poll- support industrial transition (IAEA, 2023, p. 8;
cies Ecorys, 2023, p. 10).

Existing policies »
Policies support the development of energy

and industrial infrastructure (e.g. hydrogen,

electricity grids) to enable industrial transition

The existing policy guidelines that are implemented in our
(Ministry of Economic Affairs et al., 2023, p. 5).

strategic development concern the sectors of industry,
tourism and environment, as the figure 5.13 illustrates.
New policies

This policy promotes a two-sided approach by
protecting and enhancing existing coastal
qualities while enabling area-based develop-
ment of new tourism and spatial opportunities.

The new policies that have been created (as it can be seen in
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ﬁgure 5.1 4) refer to the following sectors: IndUStry: SUStainabl This policy improves physical and digital
T - u_stau;: be'I accessibility while promoting sustainable
. : 1 : + ourism Mobili- mobility systems (e.g., cycling, public
Housing: Spatlally Linked Job Security & Transition Guarantee T Sttegy fansos Bosunpaoatant dowsiend
POlICy e regional connectivity.

Primary Residence Protection & Anti-Second Home Policy
This policy aims to protect the livability and social cohesion
of Zeeland's urban centers by restricting the use of residential
properties as recreational or second homes. It introduces a
complete ban on second homes within city centers, while
expanding exclusion zones in areas experiencing significant
decline in permanent residents, such as Renesse. By
prioritizing primary residence occupancy, the policy seeks to
stabilize local communities, maintain year-round population
levels, and prevent housing market distortion driven by
tourism demand. Through targeted spatial regulation and
municipal enforcement, it supports a more balanced housing
system aligned with long-term regional sustainability and
social continuity.

Environment:

Integrated Industrial Pollution Reduction Policy

This policy aims to reduce cumulative industrial pollution
by introducing area-based emission standards, real-time
environmental monitoring, and stricter environmental
permitting across industrial zones. It promotes a spatially
integrated approach by establishing buffer zones between
industrial activities and residential areas, improving public
health and environmental quality. Implemented through
collaboration between the Province of Zeeland, municipalities,
RUD Zeeland, industry stakeholders, and local communities,
the policy ensures that industrial development aligns with
socio-environmental safety and long-term regional livability.

Tourism:

Sustainable Local Tourism Development Policy

This policy aims to strengthen the image and sustainability
of Zeeland's tourism sector by improving the quality of
facilities, ensuring a balanced price—quality ratio, and
enhancing cycling infrastructure across the region. It
promotes a tourism model based on small and medium-
sized local enterprises, limiting the dominance of large-
scale commercial chains in order to preserve the regional
identity. The policy also supports collaboration between local
businesses and provides targeted subsidies to facilitate their
participation in the energy transition, such as the installation
of solar panels. Through this approach, tourism development
is aligned with environmental sustainability, local economy
support, and place-based identity preservation.

This policy ensures that industrial workers affected by the
energy transition are guaranteed continued employment
within their region, either through job retention, relocation
within the same industrial cluster, or direct transition into
new energy sectors. It establishes a spatially grounded
framework that links industrial transformation with local
labour security, preventing regional economic decline and
uneven spatial impacts.

Energy:

Sustainable Industrial Energy Transition Policy

This policy mandates the transition of heavy industry in
Zeeland toward renewable energy sources and circular
production systems. It requires industrial actors to adapt
their processes to energy sources such as solar, wind,
and tidal energy, while reducing resource consumption
and emissions. Transition plans must prioritize climate
resilience, minimize environmental impacts, and ensure
the protection of surrounding communities. Implemented
through coordination between North Sea Port, industrial
stakeholders, municipalities, and the Province of Zeeland,
the policy supports a balanced shift toward a low-carbon
industrial system while maintaining regional economic
stability.

._*

Governance levels

Local

- Provincial

National

- International

Figure 5.13-Existing policies in use

Figure 5.14-New policies proposed
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Phase 03 (2050-2075): Adaptation and maturity

This phase focuses on policy implementation and initial
interventions:

Restrictions on second homes and promotion of solar
panels

Subsidies for renewable energy and rooftop installations
Initial offshore wind expansion
Development of hydrogen energy and storage systems

Introduction of electric cars and mobility hubs

96 Figure 5.15-Timeline

This phaseis defined by majorinfrastructural developments
and system connections:

New railway connection between Rotterdam and Ghent
Light rail along the Zeeland coast

Preparation of infrastructure for kinetic energy
Expansion of onshore wind energy

Strengthening of climate policies (CO2 reduction goals)

The final phase focuses on long-term adaptation and system
optimization:

Revision of policies based on outcomes
Adaptation to climate change impacts (e.g. wind variation)

Continuous evolution of energy and mobility systems
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Phasing
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Strategic development

Strategic plan

The strategy is built around two complementary systems,
addressing the two main issues in the region, which are
accessibility and energy. These two systems are the
Mobility Energy Hubs (M.E.H.) and the Multiple Renewable
Energy Zones (M.R.E.Z.). Together, they guide the spatial
development of energy production and mobility infrastructure
across Zeeland.

M.E.H. are integrated hubs where mobility and energy come
together. These hubs provide public transport connections
while generating and supplying energy, for example through
solar panels, energy storage, and charging points. The
M.R.E.Z. strategy focuses on the expansion of wind energy
across Zeeland. Existing parks are expanded or new clusters
are formed.

The combined map, illustrated in figure 5.17 shows how the
M.EH and M.R.E.Z. interact at the regional scale. Energy
generated in renewable zones can be used for mobility-
energy hubs and provide public transport and shared mobility
services that operate using the energy produced locally.
Together, these strategies create a connected, sustainable
system, where energy production, mobility, and industrial
activity are efficiently aligned to serve the residents by
improving accessibility while preserving Zeeland's landscape
and regional identity.

Strategic plans
Renesse - Rotterdam
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Solar energy production

New wind turbines clusters
=2 New integrated wind turbines
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Figure 5.17-Combined strategic system
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M.E.H strategy system

Mobility Energy Hubs (M.E.H.) (figure 5.18)

As already mentioned M.E.H. are integrated hubs where
mobility and energy come together and provide public
transport connections, while generating and supplying
energy. The system is divided into high, medium, and low
density M.E.H., based on the population of the surrounding
area.

1. High density M.E.H. serve the most dense cities and
villages of Zeeland. They connect to the train network,
provide buses and autonomous vehicles. In the cases of
Middelburg and Vlissingen the M.E.H. also connects to the
light rail infrastructure. The high density M.E.H. also include
bike storage, shared mobility, energy production and storage,
and educational or retraining facilities.

2. Medium density M.E.H. are located in mid-sized towns.
They focus on bus, bike storage, shared mobility, energy
production and storage, and provide meeting spaces to
support social cohesion. In the coastal tourist towns the
medium density M.E.H. connected to the light rail.

3. Low density M.E.H. serve smaller villages, providing on-
call mobility, solar energy production, and bike storage and
rental services. These M.E.H. maintain local identity while
ensuring access to mobility and energy services.

Strategic plans
/\// Renesse - Rotterdam

\
o
|

Legend

Ma/in road
Secondary road
Water

Built environment
Industry

New train

New light rail
High M.E.H.
Medium M.E.H.
Low M.E.H. 0 25 5km

Solar energy production I —
Figure 5.18- M.E.H. strategic system
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Strategic development

M.R.E.Z Strategy system

Multiple Renewable Energy Zones (M.R.E.Z.) (figure 5.19)

The M.R.E.Z. strategy focuses on the expansion of wind
energy across Zeeland. The largest expansion is planned
near Terneuzen, close to industrial areas, but at a further
distance from residential neighborhoods.

This strategy integrates wind turbines into existing industrial
areas, maximizing efficiency and minimizing impact on the
landscape. This follows the example of the wind energy
clusters integrated in the industrial area of Vlissingen.
Offshore expansion at the Borsele wind park further increases
renewable energy capacity, while using Zeeland's coastal
location strategically.

B9 ||
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Built environment
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New train

New light rail
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Figure 5.19-M.R.E.Z. strategic system
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Strategic development Strategic system 1- M.E.H
Strategic system 1- M.E.H
High density M.E.H.

Educational and retraining
facilites 15%

The M.E.H. is, as the name suggests, a place where mobility RSN SIOmOse
and energy are combined. Energy production 10%
The M.E.H. consists of three categories, the high density N
M.EH., the medium density M.EH., and the low density Sheredmeblly 20
M.E.H. In these three categories mobility and energy come
together in diverse ways.

Bike storage and rental 20%
Different forms of public transportation are present at each
M.EH., and in each category there are diverse ways of
producing (and storing) energy.

Connection to Belgium and

. . . Train, bus and tram 30%
Each one of the categories has their own rules regarding the Netherlands

the radius of influence, the program, and how it is linked to
Zeeland's identity, this can be seen in figure 5.20.

Medium density M.E.H.
Meeting places 5%
Energy storage 5%

Energy production 10%

Shared mobility 25% i
Bike storage and rental 25% = Q \

Bus and tram 30%
Social cohesion

Low density M.E.H.

Energy production 15%

Bike storage and rental 15%

/2'50m

On call mobility 70%

Local identity bubble

106 Figure 5.20-Strategy scheme for M.E.H 107
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Strategic system 1- M.E.H

High density
M.E.H.

e
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e iram et

Figure 5.21-MEH collage 1
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Strategic development

High density M.E.H.

Overall content:

Train station, bus stop, and a tram (only in Middelburg and
Vlissingen)

Bike storage and bike rental
Parking place for shared cars and scooters

Solar panels who produce energy for the surrounding area,
and kinetic energy on the main road

Energy storage batteries placed in the building of the bus
stop or tram stop

Educational and retraining facilities, this could be an
education centre for post-highschool education of training
facilities for people working in nearby industries

Policy guidelines:

Training and reskilling policies
Industrial infrastructure support

Dual coastal development strategy
Sustainable tourism mobility strategy

Green and solar flat roofs

The last step in connecting Zeeland with each other and the
rest of the Netherlands is the High density M.E.H. For the high
density M.E.H. the radius of influence is 5 kilometers, which
is shown in figure 5.23. The main program of the high density
M.E.H. is the train and the bus and/or tram stops. There will
be a covered stop to offer shelter and provide a space for
energy production. Besides these stops, the shared mobility
and bike storage are a big part of the program. This is there to
encourage people to use the train, tram or bus in combination
with cycling or the use of a shared vehicle. Another way to
attract people to this M.E.H. is to offer an education place.
These can differ from a HBO school to a training facility for
industry workers. Finally, there will be energy production and

Tram
Education centre

Bus

Figure 5.22-Axonometric for High density M.E.H

Solar panels

storage to use the power during peak times, and therefore
lower the pressure on the energy network. The energy
production will happen partly with solar panels on the roofs
of the M.E.H. stop. The axonometric drawing that is seen in
flgure 5.22, shows how the high density M.E.H. could look,
when the above-mentioned rules are applied.

A standard solar panel produces around 365 to 730 kilowatt
hour (kWh) a year (essent, sd). Assuming the high density
M.E.H. will have around 4 times the amount of space for
solar panels as the mid density one, 64 solar panels, and it
will produce 23360 to 46720 kWh a year. This power can,
for example, be used to partially power the tramline, which
usually uses around 0,08 kWh a kilometer (NS, 2022).
This means around 438.000 kilometers a year. As the new
trainline is around 130 kilometers long this is over 3000 rides
powered by these solar panels, per M.E.H.

To realize a high density M.E.H. some infrastructural changes
are needed. A trainline needs to be built to connect Ghent with
Rotterdam via various villages in between and stops need to
be placed in the passing villages. All of the M.E.H. need a bike
storage and rental place. All the newly built buildings need to
be provided with solar panels. For the power that these solar
panels produce, new powerlines might need to be laid. For
these infrastructural changes there are some stakeholders
involved to make this happen. Provincial municipalities will
take a leading role in realising the high density M.E.H. But
also the national government, and even the government of
Belgium are involved in the placing of the new trainline. The
public transport operators, like the NS, will have a big say in
the operation of the new trainline. The regional electricity
distribution operator (Stedin) will contribute to the realization
of new powerlines. Stakeholders that are affected by the
coming of the high density M.E.H. are all the stakeholders,
since this intervention is very big and makes Zeeland more
accessible and less dependent on cars and on the one train
rails going in and out of the region.

In figure 5.21 you can see the desirable future that the high
density M.E.H. will create. The M.E.H. will make it possible
for high density areas to be more connected to the rest of
the province. This might encourage more people to live in
Zeeland or go on a daytrip by train, since it is easier for them
to reach facilities and amenities in the bigger cities.

Battery

Bike storage

Train

/— Kinetic

Strategic system 1- M.E.H
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Figure 5.23-Plan of High density M.E.H
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Medium density
M.E.H

Strategic system 1- M.E.H

Figure 5.24-MEH collage 2
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Strategic development

Medium density M.E.H

Overall content:

Bus stop and tram stop (only in the coastal villages)
Bike storage and bike rental

Parking place for shared cars and scooters

Solar panels who produce energy for the surrounding area,
and kinetic energy on the main road

Energy storage batteries placed in the building of the bus
stop or tram stop

Meeting area, this could be a small bench in a park or a kiosk
etc.

Policy guidelines:

Industrial infrastructure support

Dual coastal development strategy
Sustainable tourism mobility strategy
Green and solar flat roofs

To connect the whole of Zeeland with each other, and the
rest of the Netherlands there is another step needed. This
is the medium density M.E.H. For the mid density M.E.H. the
radius of influence is 800 meters, which is shown in figure
5.26. The main program of the mid density M.E.H. is the bus
and/or tram stops. There will be a covered stop at both the
bus, and the tram stops to offer shelter. Besides these stops,
the shared mobility and bike storage are a big part of the
program. This is there to encourage people to use the tram
or bus in combination with cycling or the use of a shared
vehicle. Another way to attract people to this M.EH. is to
offer a meeting place. These can differ from a little park to
a place to drink a coffee depending on the location and their
needs. Finally, there will be energy production and storage
to use the power during peak times, and therefore lower the
pressure on the energy network. The energy production will
happen partly with solar panels on the roofs of the M.E.H.
stop. The axonometric drawing that is seen in figure 5.25,
shows how the mid density M.E.H. could look, when the
above-mentioned rules are applied.

Tram

Shared mobility Battery

Meeting area

Bus

114  Figure 5.25-Axonometric for Medium density M.E.H

Solar panels

A standard solar panel produces around 365 to 730 kilowatt
hour (kwh) a year (essent, sd). Assuming the mid density
M.E.H. will have around double the amount of space for
solar panels as the low density M.E.H., concluding in 16
solar panels. And it will produce 5840 to 11680 kWh a year.
This power can, for example, be used to partially power the
tramline, which usually uses around 0,16 kWh a kilometer
(Tram (Groene Stroom), n.d.), this means around 54.000
kilometers a year. As the tramline is around 50 kilometers
long, this is 1000 rides powered by these solar panels, per
M.E.H.

To realize a mid density M.E.H. some infrastructural changes
are needed. A tramline needs to be built along the coastline
and stops need to be placed in the passing villages. The same
goes for bus stops and routes to connect all the midsize
villages to the bigger network. All of the M.E.H. need a bike
storage and rental place. All the newly built buildings need to
be provided with solar panels. For the power that these solar
panels produce, new powerlines might need to be laid. For
these infrastructural changes there are some stakeholders
involved to make this happen. Local municipalities will
take a leading role in realising not only the low, but also the
mid density M.E.H. The public transport operators will help
with the decision-making for the locations of the M.E.H.
The regional electricity distribution operator (Stedin) will
contribute to the realization of new powerlines. Stakeholders
that are affected by the coming of the mid density M.E.H.
are the industrial workers, the residents, and the youth, since
these stakeholders might all benefit from the M.E.H.

In figure 5.24 you can see the desirable future that the mid
density M.E.H. will create. The M.E.H. will make it possible
for medium density areas to be more connected to the rest
of the province. This might encourage the tourist to reduce
their car use when on holiday in Zeeland, since it is easier for
them to reach facilities and amenities in the bigger villages.
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Kinetic energy
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Low density
M.E.H

Strategic system 1- M.E.H

Figure 5.27-MEH collage 3
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Strategic development

Low density M.E.H

Overall content:

On call mobility

Energy production (solar)

Bike storage and rental

Policy guidelines:

Sustainable tourism mobility strategy
Green and solar flat roofs

For the low density M.E.H. the radius of influence is 250
meters, which is shown in figure 5.29. The main program
of the low density M.E.H. is on call mobility. There will be
a covered stop at the low density M.E.H. to offer shelter.
Besides on call mobility there will also be space for bike
storage and rental. This is there to encourage people to use
the on-call mobility in combination with cycling. Finally, there
will be energy production. The energy production will happen
solely with solar panels on the roofs of the M.E.H. stop and
the bike parking. The axonometric drawing that is seen in
figure 5.28, shows how the low density M.E.H. could look,
when the above-mentioned rules are applied.

A standard solar panel with a capacity of 250 to 400 Watt
produces, with an average of 4 to 5 peak sunlight hours a
day, around 365 to 730 kilowatt hour (kWh) a year (essent,
sd). Assuming the low density M.E.H. will have eight solar
panels, it will produce 2920 to 5840 kWh a year. This power
can, for example, be used to power streetlights, which usually
use around 60 kWh a day (Demian, sd).

Bike rental

Solar panels

Figure 5.28-Axonometric for Low density M.E.H

To realize a low density M.E.H. some infrastructural changes
are needed. In the locations where there currently are no
existing covered stops, these need to be built. The same
goes for bike storage and rental. A place needs to be created
where private bikes and rental bikes can be parked, this will
also be covered. On these covered surfaces solar panels
need to be installed. For the power that these solar panels
produce, new powerlines might need to be laid. For these
infrastructural changes there are some stakeholders involved
to make this happen. Local municipalities will take a leading
role in realising the low density M.E.H. The public transport
operators will help with the decision-making for the locations
of the M.E.H. The regional electricity distribution operator
(Stedin) will contribute to the realization of new powerlines.
Stakeholders that are affected by the realization of the low
density M.E.H. are the industrial workers, the residents, and
the youth, since these stakeholders might all benefit from the
M.E.H.

In figure 5.27 you can see the desirable future that the low
density M.E.H. will create. The M.E.H. will make it possible
for low density areas to be more connected to the rest of the
province. This might encourage the youth to stay in Zeeland,
since it is easier for them to reach facilities and amenities
that are not nearby.

Covered stop for on

call mobility

Bike storage

Strateglc system 1-M.EH
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M.R.E.Z.
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Figure 5.30-MREZ collage
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Strategic development

M.R.E.Z

TheM.R.E.Z. strategy (figure 5.32,5.34) shows how renewable
energy infrastructure can be spatially implemented in the
Terneuzen area and the expansion of offshore wind energy
production, while managing grid congestion and ensuring
that new energy generation serves local industrial, and
residential demand. Rather than supplying all generated
electricity into an already congested public grid, the strategy
is built around four energy flows (figure 5.31):

Wind - (battery -) industry;

Wind - hydrogen -industry;

Wind -local grid - built environment;

Tidal- (battery -) local grid - built environment.

These flows together form an endogenous integrated energy
system that serves the communities of Zeeland directly. The
M.R.E.Z. strategy creates an energy system in which wind,
tidal, battery storage, and hydrogen work together and avoid
net congestion, while serving industrial and public demand.

1. Energy at Sea

To minimise the spatial impact of energy infrastructure on
land, the offshore energy park will be expanded. The existing
offshore wind infrastructure in Zeeland (Borssele at Sea)
consists of 173 monopile foundation wind turbines with a
combined capacity of 1502,5 MW (Rijkswaterstaat, n.d.).
While this is a significant contribution to the province's
renewable energy output, new turbine technologies and
foundation engineering create potential for innovative

Borsele at Sea
173 turbines

expansion. Figure 5.32 illustrates the section of the offshore
energy expansion strategy for Zeeland, showing the existing
and added offshore wind turbines and their connection to the
land.

New generation offshore wind turbines now can reach
capacities of 15 to 20 MW per unit, with some prototype
models exceeding 20 MW, which are already being used in
Europe and China (Buljan, 2025). One of these developments
is the OceanX dual-rotor turbine from Mingyang Smart
Energy, a floating offshore concept rated at up to 50 MW per
unit (Recharge, n.d.). This design reduces structural weight
and increases efficiency through intelligent monitoring,
which allows the turbine to rotate to face the optimal wind
direction for higher capacity. In this offshore wind expansion,
20 additional turbines are proposed, each with a capacity of
20 MW, which result in a total additional capacity of 400 MW
(figure 5.32).

Floating wind turbines are relevant for Zeeland's offshore
expansion. In deeper water bodies, wind speeds are more
stable, and of higher energy value than in shallow areas near
the shore. This new technology of floating wind turbines
makes it possible to develop projects in much deeper waters,
as described by Recharge (n.d.). Floating foundations also
cause less ecological disturbance to the seabed compared
to fixed monopiles, and can be built quicker and inflict less
ecological disturbance while doing so (Rebuck et al., 2024).
Together, this makes floating offshore wind a big opportunity
for Zeeland's offshore energy development, which builds
on the existing Borssele infrastructure while extending into
deeper and more productive waters.

1902,5 MW

20 turbines 173 turbines

400 MW 1502,5 MW

|
Offshore expansion [-11 n-1v-v Offshore

Twin Motor 8MW 9,5 MW converter station

20MW \ \

Qouwu— Qu—

Strategic system 2- M.R.E.Z
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Figure 5.31-Section for energy flows
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Figure 5.32-Section for offshore windturbine expansion
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M.R.E.Z

2. Energy on Land

The main contribution of new energy capacity in the M.R.E.Z.
strategy in Terneuzen (figure 5.33) is the expansion of
onshore wind energy near the existing industrial cluster DOW
Terneuzen as an additional energy source next to the existing
solar panels. These new turbines are marked with orange
in figure b. Approximately 40 new modern wind turbines,
each with a capacity of 4 MW, would add around 160 MW
of sustainable energy production. Accounting for the Dutch
onshore capacity factor of 27%, this produces an estimated
yearly (8760 hours) energy production of approximately
378,000 MWh (E = 160 MW x 0.27 x 8,760 h).

To avoid exporting all this production into the congested
public grid, two strategies are proposed for the use of
renewable energy in industrial sites:

Direct coupling to industrial sites: turbines feed electricity
directly into industrial facilities with large electricity demand,
which bypasses the public grid;

Hybrid wind—hydrogen model: excess renewable power
that cannot be immediately used is directed to power a local
electrolyser. With an electrolyser efficiency of approximately
50-55 kWh per kilogram of hydrogen, surplus wind energy
can be stored and used to create sustainable fuel for
industrial processes.

For periods of peak surplus, a large battery provides storage.
This battery charges during peaks and discharges during
industrial demand peaks, which keeps industrial processes
running on clean energy, while reducing stress on the grid.
Although some new wind turbines are located near existing
MV lines within the landscape, they themselves are not
feeding into the public grid. Their electrical connection is part
of the industrial energy system that supplies DOW Terneuzen
and the batteries. They will only contribute to a large demand
of the public grid.

Tidal energy is created from already existing sluices, which
can be found in figure b marked as crosses. These are mostly
situated at West-Buitenhaven and Uitwateringskanaal
in Terneuzen. They form the base of the small-scale
endogenous energy system. Tidal energy is predictable by

/ Wind turbines

X

Solar panels

Figure 5.33-Axonometric for energy production

nature. The tidal cycle takes approximately 12.5 hours, with
maximum flow occurring twice a day during mid-tide, which
lasts approximately 2 to 3 hours. This predictability makes it
suitable for pairing with battery storage to avoid contribution
to the existing net congestion at peak generation. Using the
tidal difference between the waterbodies, an installation with
a peak capacity of 100 kW can generate sufficient electricity
for approximately 80 households, as proven with the existing
Tidal2Energy turbine in Vlissingen (Provincie Zeeland, n.d-d.).

To save tidal peak production, small battery systems are
proposed in proximity of the existing sluice locations.
Different configurations of sluice battery combinations make
for different battery sizes:

A configuration of 2 sluices (Uitwateringskanaal) have
a peak capacity together of 200 kW, which requires a battery
of approximately 600 kWh to store a 3-hour peak (E = 200
kW x 3 h);

Aconfiguration of 4 sluices (West-Buitenhaven) increases
peak capacity to 400 kW, with a storage requirement of 1,200
kWh (E = 400 kW x 3 h).

These batteries store surplus tidal energy when local cable
capacity is insufficient, and release it within hours to serve
local demand and reduce strain on the grid.

Communities

By integrating offshore wind, onshore wind, tidal energy,
and local storage into one coherent system, the M.R.E.Z.
strategy improves Zeeland's energy autonomy, while limiting
the spatial burden on land. Industrial workers and daily
commuters benefit from a more reliable and resilient energy
supply that supports large industrial sites, such as DOW
Terneuzen. Residents living near industrial zones experience
reduced landscape intrusion, as the largest new energy
generation is generated offshore. For the wider population of
Zeeland, the strategy delivers cleaner and locally produced
energy, while preserving most of the province's open
landscapes and ecological qualities. In this way, the M.R.E.Z.
approach supports both regional industry and the everyday
quality of life of Zeelanders.
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/ Tidal energy

Slice- - -.

Expanding voltage fihes- - _
Hydrogen station

Existing batteries

Small batteries

Large batteries

New wind turbines

Existing wind turbines
Overhead high-voltage lines
High voltage stations

MV lines

HV lines

Grondgebonden zonneparken
Roads

Industrial zone

Build Environment

Water

Figure 5.34-M.R.E.Z. Strategy

Strategic system 2- M.R.E.Z




Conclusion
and Reflection

06




128

Conclusion and reflection

Conclusion

This chapter brings together the findings from the research
questions,whichoutlinehowZeeland'scommunitiesintersect
within the broader regional transition. Each sub-question
addresses a different layer of the spatial and social structure.
Together, the answers build toward the main research
question, which shows how Zeeland's energy transition can
be spatially organised to support both sustainable mobility
and a sustainable energy transition, while centering the
wants and needs of communities. The reflection evaluates
the framing of the questions and highlights where alternative
formulations could have strengthened the research focus.
The chapter also includes an assessment of how the project
aligns with the Sustainable Development Goals (SDGs).

Question 1: Who are the communities directly affected by
Zeeland's energy transition?

There are many communities affected by the energy
transition in Zeeland. The main transitional community is
the car slaves, the people who are dependent on the use of
private cars. This community encompasses all of Zeeland,
since the province has very bad accessibility. In this research
there was a focus on the communities which are connected
to the industry, which can be subdivided in residents living
near industrial sites and industrial workers. These two
communities are the main focus point of this research.
Besides these communities there are also stakeholders who
are affected by the energy transition. These stakeholders
can be categorized in the following categories: public sector,
private sector and civil society. Extra attention has been paid
to five stakeholders in these categories. A closer look is taken
at how they feel about the energy transition in Zeeland, these
were the local touristic business owners, local environmental
groups, industrial workers, residents near industrial sites and
youth (15-30).

Question 2: How do existing mobility patterns in Zeeland
expose infrastructural gaps and potentials towards a
sustainable mobility transition?

The existing mobility patterns expose some infrastructural
gaps. There is a very strong car dependency, a fragmented
regional connectivity, weak public transport hierarchy and
a mismatch between infrastructure and energy transition
goals. These points came forward through research and
analysis.

Based on research and the community's hopes and wishes
some potentials came forward. There is an opportunity for
integrated mobility-energy systems, the development of
M.E.H. networks, decentralised and shared mobility solutions
and reconfiguration of mobility corridors.

Question 3: How can the mobility in Zeeland be restructured
to support a sustainable mobility transition?

The mobility infrastructure of Zeeland can be restructured
through a Mobility Energy Hub (M.E.H.) system that supports
a sustainable mobility transition. This approach is suited for
Zeeland's spatially fragmented landscape, where residential
areas vary considerably in size, density, and accessibility. The
M.E.H. system integrates energy and mobility by combining
endogenous energy production through solar and kinetic
energy with mobility infrastructure. The system is divided
into three categories: low, medium, and high, with each
version adjusted to different population densities within the
region.

High density M.E.H. serve the largest cities and villages in
Zeeland, and are connected to (new) train lines, bus services,
and autonomous vehicles. In Middelburg and Vlissingen,
these M.E.H. also integrate with the light rail infrastructure
that connects to coastal areas. Additional facilities include
bike storage, shared mobility, and storage, together with
educational or retraining spaces. They have solar and kinetic
energy infrastructure, enabling it to generate and store its
own energy. Medium density M.E.H. are located in mid-
sized villages, and focus on bus connections, bike storage,
shared mobility, and storage, together with meeting spaces
to support social cohesion. They also have solar and kinetic
energy infrastructure. In coastal tourist towns, medium
density M.E.H. are connected to the light rail. Low density
M.E.H. serve smaller villages, and provide on-call mobility,
solar energy production, and basic bike storage and rental.

Question 4: How can the energy transition in the Zeeland
Delta transform a fragmented industrial territory into a
cohesive and resilient delta landscape?

The transition from fossil fuel to renewable energy offers
an opportunity to restructure Zeeland's mobility, by using
Zeeland's endogenous energy production to support new
mobility alternatives that make Zeeland's landscape less
fragmented and more connected. The energy transition
also enables the chance to restructure Zeeland's industrial
landscape, by clustering it together with new energy
production sites creating a cohesive and resilient landscape
in Zeeland's delta. Instead of treating energy, mobility,
and industry as separate systems, the transition can
integrate them into one cohesive network that benefits the
communities.

Main research question: How can endogenous renewable
energy production in Zeeland be spatially structured to
support sustainable industry and mobility transition across
its communities?

With all of the subquestions answered there is also an
answer for the main question. Endogenous renewable
energy production in Zeeland can be spatially structured
through a clustered, multi-scalar energy landscape that links
production sites, industry, and mobility systems instead of
spreading infrastructures fragmented across the region. The
M.E.H is the way to integrate energy production, storage and
the transition to sustainable mobility. It gives the community
better accessibility and makes them less dependent on
non-sustainable ways of traveling, for example with the car.
Together with M.R.E.Z it gives spatial structure to energy
zones that produce endogenous renewable energy, without
disturbing the landscape of Zeeland even more. Together
these strategies form the bases of a spatial structure to
support the energy transition and make Zeeland more
accessible at the same time, while keeping the needs of the

communities in consideration.

Reflection on research questions

The main research question is an appropriate question
related to the chosen communities. But some of the
subquestions could have been framed in a different way.
The first sub question is very broad, and we did not focus
on all the communities, but only on two. It might have been
better to ask how the chosen communities are affected by
the energy transition in Zeeland. For the second question it
might have been better to ask what gaps and potentials are
exposed, instead of how. The third question is relevant and
related to the research and design that has been done for
this project. The fourth question is also relevant, but it might
have been useful to dive a bit more into how a cohesive and
resilient delta landscape can be created.

Community representation

Through site visits and interviews with local residents in
the Middelburg, Vlissingen, and Terneuzen areas, it became
clear which communities in Zeeland are most affected by
the region's energy and industrial infrastructure. With the
visit it became clear that low accessibility across residential
areas, and a high degree of proximity between residential
zones, and industrial and energy sites was present. These
findings contributed to the focus of the spatial vision, which
centres on two communities: residents living near industrial
sites, and industrial workers, both groups characterised by a
strong dependence on the private car as their primary means
of mobility.

Conclusion
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Evaluation based on the S.D.G.s

SDG 3 - Good health and well-being

The project contributes to improved
health and well-being by reducing car
dependency and promoting cleaner
' mobility systems. The introduction of
the Mobility Energy Hub (M.E.H.) network
enhances access to services and
encourages active and shared mobility,
while the shift towards renewable
energy reduces air pollution in industrial
and residential areas. This leads to
healthier living conditions, especially
for communities located near industrial

Zones.

GOOD HEALTH
AND WELL-BEING

SDG 4 - Quality education

The proposal supports quality education
. through the integration of educational
and retraining spaces within high-
density M.EH. hubs. These spaces
can facilitate knowledge exchange and
skill development related to the energy
transition, enabling local communities
(especially youth and workers) to adapt
to new economic and technological
conditions.

QUALITY
EDUCATION

g

SDG 7 — Affordable & Clean Energy
This is one of the strongest contributions
of the project. By structuring endogenous
renewable energy production through
clustered systems such as M.R.E.Z and
integrating solar, kinetic, and offshore
energy, the proposal increases local
energy production  while reducing
dependence on external fossil-based
sources. The spatial integration of
production, storage, and consumption
ensures a more efficient and accessible
clean energy system.

SDG 8- Decent work and economic

DECENT WORK AND
ECONOMIC GROWTH

%owth , ,
e project  supports  economic
development by promoting industrial
transformation and the creation of new
job opportunities within the renewable
energy  sector.  Furthermore, the
improvement of accessibility enhances
the sustainable tourism market, while
creating new job opportunities for young
people.
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SDG 9 - Industry, Innovation & Infra-
structure

By integrating energy, mobility, and
industrial systems into a cohesive
infrastructure network, the proposal
implements innovation in the industry
and transport infrastructure. The
development of Mobility Energy Hubs
and the clustering of industries around
renewable energy zones represent
innovative spatial strategies thatenhance
infrastructural efficiency and resilience.

SDG 10- Reduced inequalities

By improving accessibility across
Zeeland, the project reduces spatial
inequalities between urban centers and
rural or peripheral communities. The
multi-scalar M.E.H. system ensures
that even low-density villages (like
Borssele) gain access to mobility and
energy services, addressing current
disparities caused by car dependency
and fragmented infrastructure.

SDG 11 - Sustainable Cities & Commu-
nities

This goal aims to make cities and human
settlements inclusive, safe, resilient, and
sustainable by 2030. With this project
it was tried to take the needs, hopes
and dreams of the communities in
consideration. Therefore, the strategy is
made to improve the living conditions
of the community and also make the
city more sustainable, mostly in ways of
mobility.

SDG 13 - Climate Action

The transition to renewable energy
sources, combined with a shift
toward sustainable mobility systems,
significantly contributes to climate
change mitigation. By reducing CO
emissions from both industry and
transport, the project aligns with long-
term climate goals and supports the
development of a low-carbon regional

Scientific contribution

This research contributes to the debate on energy transition
by reframing it as a spatially and socially embedded process,
rather than a purely technical, infrastructural, or economic
challenge. Existing approaches to energy transition in
the Netherlands, including the Regional Energy Strategy
framework, have increasingly adopted a more integrated
perspective on the energy system, acknowledging the
interrelation between electricity generation, the built
environment, mobility, and infrastructure (RES Zeeland,
2025). However, in practice, these approaches still tend to
prioritize energy targets, grid expansion, and implementation
efficiency, while the spatial and social consequences of these
transformations remain insufficiently addressed.

In Zeeland, this limitation is particularly visible. As a
peripheral and industrialized region, Zeeland is shaped by
port-industrial development, large-scale infrastructures, and
dispersed settlements. These conditions create physical and
social fragmentation, reinforce car dependency, and intensify
inequalities in access to employment, services, mobility, and
landscape quality. This research therefore contributes to
existing knowledge by positioning Zeeland's energy transition
within a framework of socio-environmental spatial justice,
showing that transition processes cannot be understood
only in terms of decarbonization targets, but must also be
assessed in relation to territorial cohesion, accessibility, and
the everyday lived realities of affected communities.

A first scientific contribution of this work is therefore
conceptual. The project advances the understanding
of energy transition by linking energy production and
infrastructure to spatial structure and community life. This
builds on Sijmons' (2014) argument that energy and space
are reciprocally related, and that every energy system has
a spatial footprint that transforms landscapes and patterns
of settlement. Rather than treating energy infrastructure as
a neutral technical layer, this research understands it as a
territorial force that reshapes access, environmental quality,
and regional identity. In that sense, the project contributes to
the growing body of work that sees the energy transition as a
spatial design challenge, not only as an engineering problem
(Sijmons, 2014).

A second contribution lies in the project’s critique of existing
governance and planning approaches. Research on Dutch
regional energy transitions has shown that stakeholder
participation is often dominated by actors from the state
and the market, while citizens and civil society are weakly
involved or only indirectly informed (Lelieveldt & Schram,
2023). This creates a lopsided transition process in
which the perspectives of affected communities remain
underrepresented. This research addresses that gap by
starting from the needs and perceptions of communities
living near industrial sites and those structurally dependent
on private cars. In doing so, it contributes to existing debates
by demonstrating that spatial planning can serve as a
mediating framework between top-down energy policy and
bottom-up territorial concerns.

A third contribution is methodological. The project combines
spatial analysis, field observation, community-centered
problem framing, stakeholder mapping, visioning, and
strategic design within one iterative process. Instead of
separating research from design, it uses design as a way
to synthesize territorial knowledge and translate it into
spatial principles and interventions. This is particularly
relevant in the context of socio-technical transitions,
where technological, economic, and societal factors are

Scientific contribution & limitations

deeply interdependent. As Swennenhuis et al. (2024) show
in their study of industrial decarbonization in the North
Sea Port area, transition processes cannot be explained
through techno-economic variables alone, because societal
support, governance commitment, and public trust interact
dynamically with infrastructural and economic conditions.
This research extends that insight into the field of spatial
planning by showing how design-based methods can
make such interdependencies visible and operational at the
regional scale.

More specifically, the project contributes a spatially
integrated framework organized around six design principles:
diversifying renewable energy generation, clustering
industries to avoid further fragmentation, balancing energy
production across North and South Zeeland, improving
mobility accessibility, developing new energy hotspots, and
expanding existing infrastructures as integrated systems.
These principles translate community concerns into a
coherent spatial logic. In this sense, the project contributes
not just a design proposal, but also a way of structuring
regional energy transition through spatial principles that
address multiple systems simultaneously: energy, mobility,
delta landscape, and industry.

The project also offers a practical and transferable
contribution. Current energy strategies in Zeeland explicitly
recognize the increasing pressure of grid congestion, the
spatial challenges of renewable energy deployment, and
the growing need for coordination between sectors (RES
Zeeland, 2025). Similarly, recent research on offshore
system integration stresses that future energy transitions
require integrated approaches across electricity, hydrogen,
infrastructure, and spatial planning in order to address
congestion, affordability, and territorial pressures (Blom et
al., 2025). This research contributes to practice by showing
how such integration can be approached spatially, not
only technically. It demonstrates that regional design can
help organize endogenous renewable energy production in
ways that also improve accessibility, reduce environmental
pressure, and strengthen territorial cohesion.

Finally, the broader scientific relevance of this work lies in
its applicability beyond Zeeland. Similar tensions between
industrial concentration, fragmented mobility networks,
environmental burden, and energy transition pressures
can be found in other European port-industrial regions. By
focusing on a peripheral, non-metropolitan territory, this
research expands the debate on energy transition beyond
dominant metropolitan cases, and contributes to a more
differentiated understanding of how transitions unfold in
rural-industrial and semi-urban regions. It therefore adds to
existing knowledge by demonstrating that spatial planning
can play a critical role in mediating between technical energy
systems and socio-spatial realities, and that integrated
design strategies can simultaneously support environmental,
economic, and social performance.

Overall, the scientific contribution of this research lies
in showing that energy transition should be understood
not only as a process of decarbonization, but as a spatial
justice project. By combining socio-environmental concerns,
community perspectives, and regional design, this work
contributes conceptual and methodological tools for
managing complex, multi-scalar transitions in a more
inclusive and territorially responsive way.
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Limitations

Despite the comprehensive and integrative approach adopted
in this research, several limitations must be acknowledged.
These relate primarily to data availability, methodological
assumptions, analytical depth, and the inherent complexity
of long-term spatial and energy transitions.

A first important limitation concerns data availability,
particularly in relation to the social dimension of the study.
While the research aimed to address two key community
groups, local residents and industrial workers, there was a
significant lack of accessible and detailed data regarding the
latter. Specifically, information on the socio-demographic
characteristics of industrial workers, such as age distribution,
gender, socio-economic background, and spatial distribution,
was limited or not readily available. This constrained the
ability to develop a fully evidence-based understanding of
this group's needs, vulnerabilities, and spatial relationships
toindustrial areas. As a result, the representation of industrial
workers within the analysis remains more generalized
compared to that of local residents, potentially overlooking
important internal differences within this community.

A second limitation relates to the use of assumptions in
long-term projections. The project operates within a future-
oriented framework, extending approximately 50 years into
the future. In order to construct a coherent timeline and
phasing strategy, a number of assumptions were made
regarding technological development, policy evolution, energy
demand, climate change and spatial transformation. These
include assumptions about the expansion of renewable
energy systems, the evolution of industrial processes, and
the development of mobility infrastructures. While such
assumptions are necessary in strategic spatial planning,
they introduce a level of uncertainty. Future developments
in energy technologies, economic conditions, and political
priorities may diverge significantly from the projected
scenarios, potentially affecting the feasibility or relevance of
certain proposed interventions.

A third limitation concerns the depth of quantitative analysis
within the project. Due to time constraints, the research
primarily relies on qualitative and spatial analysis, supported
by conceptual and strategic design. While this approach
is appropriate for exploring complex spatial relationships
and generating integrative visions, it limits the precision of
certain aspects of the proposal. In particular, a more detailed
quantitative assessment of energy production and demand
would strengthen the robustness of the strategy. For
example, further analysis could include precise calculations
of energy capacity, demand distribution, and system
efficiency within both the proposed mobility-energy hubs
(M.E.H.) and the multiple-regional energy zone (M.R.E.Z)).
Without such detailed modelling, the project remains at a
strategic and conceptual level, rather than a fully operational
or implementation-ready plan.

Related to this, the research is limited by the absence
of in-depth technical and economic evaluation. Energy
transition processes are highly dependent on technical
feasibility, infrastructural capacity, and economic viability.
While the project acknowledges key issues such as grid
congestion, infrastructure expansion, and renewable
energy integration, it does not include detailed technical
modelling of energy systems or cost-benefit analysis of the
proposed interventions. Similarly, economic aspects such

as investment requirements, operational costs, and financial
feasibility for stakeholders are not explored. This limits the
ability to assess the practical implementation potential of the
strategy in real-world conditions.

Finally, a broader limitation lies in the complexity of the energy
transition itself as a multi-scalar and multi-actor process.
The project attempts to integrate multiple systems, energy,
mobility, industry, and delta landscape, within a single spatial
framework. However, such integration inevitably requires
simplifications. Not all actors, governance structures, and
sectoral dynamics could be fully represented or analysed.
Additionally, the interactions between local, regional, and
national scales introduce further complexity that cannot be
fully resolved within the scope of this research.

In conclusion, while the project provides a comprehensive
and integrative spatial strategy, it remains exploratory in
nature. The identified limitations highlight the need for
further research that combines spatial design with detailed
quantitative modelling, technical analysis, and socio-
economic evaluation. Addressing these limitations would
enhance the reliability, applicability, and impact of the
proposed approach, and support its potential translation into
policy and practice.

Recommendations for further investigation

After reflecting on the final outputs and research, our group
has identified several gaps in specific areas. With additional
time, further investigation would focus on the following
aspects:

Quantitative Energy Assessment
Economic Feasibility and Phasing
Environmental and Landscape Impact
Mobility Behavior and User Patterns

Further research is required to quantify the balance between
energy production and demand within the proposed system.
This includes assessing the capacity of renewable sources
(offshore wind, solar, tidal, and kinetic), the energy demands
of industry and mobility systems, as well as the feasibility
of hydrogen storage and distribution. Such analysis would
strengthen the technical validity of the M.R.E.Z and M.E.H.
strategies.

In addition, a more in-depth economic analysis would
be valuable to evaluate infrastructure investment costs
(including M.E.H., transport networks, and energy systems),
long-term economic benefits such as job creation and
regional growth, and potential financial models and funding
mechanisms.

A deeper examination of the ecological impacts of energy
infrastructure, particularly in offshore and coastal areas, as
well as its effects on landscape quality and tourism, would
contribute to a more balanced approach between energy
production and environmental preservation.

Finally, a more detailed analysis of daily mobility flows, user
preferences for shared and public transport, and the adoption
rates of new mobility systems would help refine the design
and spatial distribution of M.E.H.

These further investigations would enhance the technical,
social, and institutional feasibility of the proposal, supporting
its transition from a strategic vision into an implementable
framework.

Scientific contribution & limitations
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Values, ethics and societal relevance

For this research, the point of view from the community is
particularly important. With this project we tried to represent
the wishes and concerns of the community. Their standpoints
are represented based on research that was conducted.
However, we cannot speak for those communities since we
are not a part of them. We believe that most of our design
is based on assumptions that are related to the research,
but sometimes it was noticeable that we let our own wishes
take over those of the community. This is something to be
mindful of.

The standpoint of the communities influenced the design
process and decision making. By including the voices of the
community, there is a more bottom-up approach towards
the design process. This makes the process more ethical,
especially related to the spatial implications of energy
infrastructure and mobility networks.

The core values of our research are protecting the local
identity of Zeeland, representing the hopes and dreams of
the community, and improving the accessibility of the region.
These elements were things that came forward from the
community research and were kept in mind during the entire
process. By continuously reflecting on these elements, we
kept the core of the design aligned with the core values.

An important part of the research is that it must happen
ethically. By not only looking at the communities but also
doing research about the involved stakeholders and including
their opinions in the design process we made the research
and design ethical.

Societal relevance and potential impact

As mentioned before, the fragmentation that is created by
lack of an integrated spatial approach is also seen in places
besides Zeeland. In other port-industrial regions in Europe
this fragmentation is also present, like in Rotterdam and
Antwerp.

In this project we tried to reduce Zeeland's fragmentation.
This project therefore contributes to a broader debate on
sustainable energy landscape in peripheral territories. By
implementing a M.EH. and M.R.E.Z. we tried to create an
understanding of how the energy transition can reshape
rural and semi-urban regions. The approach that we took
also promotes a multi-scalar perspective that integrates
energy systems, mobility infrastructure, and landscape
design within a single spatial framework.

The impact of this project is to make people understand that
the energy transition can be something more than a purely
technical operation. It can be a spatially just and territorially
cohesive process. If approached in the right way it can
strengthen regional identity, reduce environmental pressure,
and support long-term resilience in peripheral industrial
landscapes.

Implications for democracy, governance, and
implementation

Urban planning and design can be an instrument for the
strengthening of democracy. This can happen if in the
process there is transparency, citizen participation, co-
creation, and inclusion of vulnerable voices. In this project
we tried to include this as much as possible. Since actual
citizen participation was not possible for this project we
tried to stimulate citizen participation by voicing the support
and concerns of the stakeholders. Vulnerable voices were
included in the process by the choosing of two communities,
in which fears, hopes, and dreams are represented.

The combination of mobility hubs with energy generation is
a form of energy democracy. It is a way to pair the energy
transition with the efforts to democratize the production and
management of energy resources. There is an expansion
of public participation in policy making and a decentralized
energy system (Stephens, 2019). With our strategy Zeeland
is not used as an extraction site for the production of national
energy needs, but as a place where the endogenous energy
production is experienced as an improvement of daily life.
Thereis awide variety of stakeholders involved in the strategic
development of our vision. Within those stakeholders there
is the case of multi-scalar governance. There are regional,
provincial, national, and even international needs. The needs
across the different scale are equally important and there
needs to be a fair way to incorporate those. We tried to figure
out a way to mediate between the different stakeholders
and work out the conflicts. There is also cross border
governance, for example between the Netherlands and
Belgium in relation to the new train line. Also, between the EU
and the Netherlands for climate change goals. There is also
a connection between governance and economy. The new
facilities that are necessary for the energy transition create
job opportunities, which is important for the local economy
but also for the industrial workers and the youth.

For the implementation of the strategy a timeline and phasing
plan is made. In this plan the various levels of governance
come forward; regional, national, and international. We looked
at what stakeholders are important for which elements of the
phasing. By making this timeline, it became clear what kind of
role the different stakeholders and levels of governance play
in the strategic development. It was also a particularly useful
tool to help us realize how much stakeholders participate in
such a large-scale transition.

Values, ethics and societal relevance
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Individual reflections
Alex Wilson

Going into this project, | did not fully understand what an
urbanism project around a sustainable energy transition
would look like. My background in civil engineering,
architecture, and now urbanism made the energy
transition feel abstract and technical at first, far removed
from social questions. | assumed technical optimisation
was neutral or inherently beneficial, something that did not
have to be negotiated with communities. That changed
as | researched the subject and the site. The turning point
was writing the positioning paper from the perspective
of local environmental activists, which connected the
technical side of energy transition with the lived reality of
communities who bear its costs. It made me realise that
technology and society are not separate, and | became
more aware of how negotiation strengthens a design.

What | did not expect was how spatially and socially
impactful energy infrastructure can be. Zeeland produces
energy at a national scale but bears the full spatial,
environmental, and social costs of that production. |
became aware of a tension between wanting to propose
ambitious spatial interventions and recognising that
these interventions could reproduce the same top-down
dynamics | normally critique. It forced me to confront the
realization that “good design” can still be unjust if it does
not take the most affected into account.

Technical feasibility remained important in how | tackled
this course, but it became inseparable from questions of
spatial and environmental justice. Taking responsibility
for the energy analysis, the M.R.E.Z. strategy, and the
stakeholdermappingtaught metotranslatetechnicalneeds
and social demands into spatial choices. The stakeholder
analysis helped me see how power is distributed and how
the communities are positioned within decision-making.
Working in a group of five also became part of my
learning process. | normally work best in isolation, where
| can go deep and maintain control. Constant negotiation
challenged that, and made me aware of how much | rely
on autonomy and how difficult collective decision-making
can feel. At the same time, it showed me that letting go of
control can open space for perspectives | would not reach
alone.

Looking ahead, | want to work as an urbanist who
keeps feasibility central while meaningfully including
underrepresented and affected communities. | do not want
to resolve complexity too quickly and to treat community

knowledge as equally important as technical expertise.

Wesley Thomas

For me this project has been quite a new experience,
especially designing and planning on such a large scale,
especially coming from an architectural bachelor. Working
atthis scale let me realize the importance of larger systems
beyond the building, neighborhood or even city scale.

In this project | particularly focused on diving into and
analyzing the communities and industries. What | found
most interesting was exploring what the communities
truly wanted and needed, which gave me a completely
different perspective on resident participation in the design
process. | think it was very important directly creating a
vision on behalf of the communities because | think that
in practice, urban designers should ideally represent the
communities they design for. In this quarter | also became
more aware of the responsibility urban designers have to
include community perspectives and address inequalities
and justice.

Also my contribution in writing the vision and forming and
visualizing the large-scale strategy helped me understand
how to translate the community's wishes into a spatial
proposal. Creating the historical analysis gave me a good
background to understand how past developments shaped
Zeeland's current urban landscape and social dynamics.

| also learned a lot about energy systems, how they
function, the different types of renewable energy, and
how the energy transition can be applied to achieve social
community goals which in this case was related to mobility
alternatives. Understanding this connection between
energy and community needs has been a valuable lesson.

Working in a group was also very different from previous
quarters. | realized how useful it was to make use of
everyone's unique talents. | think this is something that is
very relevant for real world professional practice. On the
other hand, | noticed that | was sometimes a bit hesitant
and didn't fully push my own ideas in the group. This is
something | want to improve next time by being more
proactive and contributing ideas from the start.

Overall, this project has taught me the importance of
community centered designing and planning large scale
systems. The knowledge | gained about energy and energy
production are incredibly valuable because | think energy is
a very central part of urbanism. This project also brought
me more awareness for community needs, which | will use
in future urban design projects.

Lotte Boerkamp

At the beginning of this quarter, | had set myself a learning
goal with respect to teamwork. This was related to setting
boundaries. When it is needed, | like to help people. But
during groupwork assignments in my bachelor's degree, |
often crossed my own boundaries to help others. For this
quarter | wanted to try to still help people, when itis needed,
but keep my own boundaries in mind. | feel like | have been
able to achieve that. When help was needed, | offered
to do certain things, but keeping my own boundaries
and capabilities in mind. | am very happy with this, but
sometimes | do notice that | forget myself a bit. So, this
is something | will also take with me for future teamwork.
Besides the goal I had set for myself | feel like | learned a lot
about the energy transition, and the methodology course
gave me a lot of new insights to research and how you can
approach certain things. The methodology course was a
good preparation for graduation, and | will be taking the
things | learned there with me to the second year.

The scale of this assignment is something new for me. |
struggled in the beginning to get a grasp of it, because in
earlier projects and with my bachelor's degree | have never
worked on such a large scale before. Especially during the
fleldwork, | found it difficult to understand what to look for
and what to do when you are working with such a large
scale. During the quarter | got a better understanding of
the scale, and | enjoyed working with it. This process is
very insightful for my learning process.

| feel like my contribution to the teamwork was good. |
attended every lecture (except one SDS & Capita Selecta
lecture) and every tutor session. We distributed the
workload of assignments, and everyone did their own
parts. When discussions were held some team members
and | took the lead, while others stayed silent.

With the experience of the first three quarters of this year,
| am looking forward to learn more about climate change
related design and going aboard to Morocco to learn more
about international urbanism and architecture, and about
culture and diversity.

Reflections

Anne-Moon Toen

I entered this course with relatively few assumptions, as
it was my first subject in the master's program. Having
completed my bachelor at the same faculty, | expected
a similar approach, which was not completely the case.
The master is designed to find your own way through the
projects and dive deeper into things you find interesting,
this openness of the project was initially verry challenging.

My familiarity with Zeeland was limited but | grew up
geographically close, in a village underneath Rotterdam,
which helped me relate to the spatial issues. However, |
realized | carried a bias:  assumed residents were resistant
to change, shaped by a “not in my backyard” mentality.
Through the project, | began to understand this attitude
differently, recognizing it as a response to an already
disproportionate burden of industry and wind turbines in
the region.

This course expanded my understanding of urbanism
beyond design. | became more aware of the ethical
responsibility urbanists have in shaping not only physical
environments but also social behavior. The realization
that spatial interventions influence how people move and
interact made me reflect on the ethical implications of
design decisions. | also experienced tension between my
own design preferences and the needs of the community,
which required a shift from a designer-centered to a more
inclusive perspective.

A key part of my learning process was navigating the
vagueness of a broad and big project. Initially, I struggled
with the lack of clear direction, which led to frustration. Over
time, through discussions with tutors and group members,
I learned to identify the core of the problem and structure
a coherent narrative. These moments of uncertainty
ultimately pushed me to develop a more focused and
critical approach.

Looking ahead, this experience has made me more
aware of the importance of collaboration and community
perspectives. At the same time, | recognize that | work
better with more clearly defined frameworks. In the future,
I aim to find a balance between addressing complex urban
challenges and working within a more focused scope as
an urbanist.
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Conclusion and reflection

Maria Angeliki Karagkouni

During Q3, | felt that | had grown significantly both as a
designer and as a team member. The transition from
working independently to a highly collaborative process
was challenging at first, but ultimately proved to be one
of the most valuable lessons of the quarter. Through
collaboration with my team, | learned to manage time and
workload, to delegate responsibilities, and to trust others.

One of the most impactful experiences for me was
engaging with the communities affected by our design.
Through the interviews, | realized how important it is to
listen to real voices rather than design solely based on
theoretical assumptions. This changed the way | approach
design, making it more human and less abstract.

Regarding the group work, | believe my contribution was
primarily practical and visual. Because of my ability to work
quickly, | took on a large part of the material production,
transforming ideas and data into diagrams and visual
representations. This helped me better understand how
important visualization is in communicating an idea,
especially in a complex large-scale project like this one.

The most important insight I've gained is the need to put
myself in other people's position. By trying to set aside
my own values and perceptions and understand different
perspectives, | felt that | broadened the way | think and plan.
At the same time, the concept of strategic planning for
the future was a challenge that | found difficult, but it also
helped me understand the importance of planning not only
for the present but also for long-term scenarios. Zeeland
helped me find aspects in the urban design that | could not
imagine before. Searching for the location's identity helped
connect the spatial and social problems in my mind and
together with group, create a unique strategic vision that
would advocate for the transitional communities.

Overall, Q3 was an intense experience with a heavy
workload, but at the same time it gave me the tools and
confidence to move on to the next stage of my studies,
with a more mature and conscious approach to design and
methodology research.

Figure 6.2-Jigsaw puzzle metaphor

Reflections

139



Bibliography



142

Bibliography
Bibliography for figures & datasets

AlleCijfers.nl. (2026). Nederland in cijfers en grafieken. Retrieved March 3, 2026 from https://allecijfers.nl/nederland/
Atlas Leefomgeving. (n.d.). Kaarten [Data set]. https://www.atlasleefomgeving.nl/kaarten

CBS. (2022, February 25). Bestand Bodemgebruik 2017 [Data set]. Nationaal Georegister. https://nationaalgeoregister.
nl/geonetwork/srv/dut/catalog.search#/metadata/d9bf1ce1-5197-409e-b19e-340e50afafc4

CBS_Gemeenten. (n.d.). CBS gemeenten [Data set]. PDOK. https://www.nationaalgeoregister.nl/geonetwork/srv/dut/
catalog.search#/metadata/208bc283-7c66-4ce7-8ad3-1cf3e8933fh5

Exploitanten windturbines. (2025). Individuele Windmolens [Data set]. Dataportaal Zeeland. https://dataportaal.zeeland.
nl/dataportaal/srv/dut/catalog.search#/metadata/95D1DAFA-546C-4326-B925-E336D206FBAC

Exploitanten zonneparken. (2025). Grondgebonden zonneparken in de provincie Zeeland [Data set]. Dataportaal
Zeeland. https://dataportaal.zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/c93d9b1c-063a-4014-a8e9-
34650bc287d?2

Geofabrik GmbH. (2026). Netherlands [Data set]. OpenStreetMap. https://download.geofabrik.de/europe/netherlands.
htm

Hoogwaterbeschermingsprogramma & Waterschappen. (n.d.). Waterschappen — Kunstwerken IMWA [Data set]. PDOK.
https://www.pdok.nl/introductie/-/article/waterschappen-kunstwerken-imwa

Kadaster. (n.d.). Basisregistratie Topografie (BRT) — TOPTONL [Data set]. PDOK. https://www.pdok.nl/introductie/-/
article/basisregistratie-topografie-brt-topnl

Kenniscentrum Kusttoerisme. (2025). Aantal slaapplaatsen per wijk [Data set]. Dataportaal Zeeland. https://dataportaal.
zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/c457aca6-27ce-4464-9c3e-3a52166d0922

Korteweg Maris, D., & Vermeulen, S. (2025). Verblijffsaccommodaties Zeeland. HZ Kenniscentrum Kusttoerisme. https://
hz-university.foleon.com/kenniscentrum-kusttoerisme/actualisatie-aanboddatabase-logiesaccommodaties/

Marmos Bodemmanagement. (2021). Bodemfunctiekaart Zeeland [Data set]. Dataportaal Zeeland. https://dataportaal.
zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/baaeb5c3-410d-4abb-99bb-7bac1a031755

Ministerie van Economische Zaken en Klimaat. (2023). Windsnelheden op 100 m hoogte (m/s) [Data set]. Nationaal
Georegister. https://www.nationaalgeoregister.nl/geonetwork/srv/dut/catalog.search#/metadata/d845cef6-0e23-
4212-a957-b69763e39ef0

Nederland in cijfers en grafieken | AlleCijfers.nl. (2026). AlleCijfers.nl. https://allecijfers.nl/nederland/

OpenStreetMap contributors. (2023). OpenStreetMap power lines for Europe [Data set]. ArcGIS. https://www.arcgis.
com/home/item.html?id=7ba3a1052a324e8c9383481afadc1fce

OSM. (n.d.). OSM Roads, Motorway, Primary, Secondary [Data set]. Retrieved February 18, 2026.

Provincie Zuid-Holland. (2026). Verkeer mobiliteit OV — OV-lijnen Nederland [Data set]. ArcGIS. https://www.arcgis.com/
home/item.htmI?id=7d5e139ac3394634h8071c596327fe90

Rijksdienst voor Ondernemend Nederland. (n.d.). Natura 2000 [Data set]. PDOK. https://www.pdok.nl/introductie/-/
article/natura-2000

Rijksinstituut voor Volksgezondheid en Milieu (RIVM). (2024). Geurhinder door industrie [Data set]. https://data.rivm.nl/
meta/srv/resources/organizations/RIVM

Rijksinstituut voor Volksgezondheid en Milieu. (2024). Bovengrondse hoogspanningslijnen met rekenafstanden [Data
set]. Nationaal Georegister. https://nationaalgeoregister.nl/geonetwork/srv/dut/catalog.search#/metadata/52f9b70a-
f1f1-4345-bab4-acf851e87419

Rijkswaterstaat & Waterschap Scheldestromen. (2025). Primaire waterkering [Data set]. Dataportaal Zeeland. https://
dataportaal.zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/001d45ad-e19b-4af4-afa8-e66e68eadb5c
RUD Zeeland. (2025). Bedrijven met hun contouren van geurhinder [Data set]. Dataportaal Zeeland. https://dataportaal.
zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/1FB72CF2-464E-4999-AC19-E373D19FBESE

Sander, F. J., & Raspe, 0. (2025, July 8). Zeeuws Economisch Bericht. Retrieved March 26, 2026, from Rabobank: https://
www.rabobank.nl/kennis/d011485855-duurzaam-verdienvermogen-op-de-kaart

Stedin. (n.d.). Zeeland: locatie en ligging elektriciteitsnet [Data set]. Stedin Open Data. https://www.stedin.net/zakelijk/
open-data/liggingsdata-kabels-en-leidingen

Subsidieregeling toekomstbestendige bedrijventerreinen Zeeland. (2025). Bedrijventerreinen subsidieregelingen [Data
set]. Dataportaal Zeeland. https://dataportaal.zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/69a5ce9e-
e749-44cf-82a8-35ecff2ea3eb

United Nations. (n.d.). The 17 Goals. Retrieved April 8, 2026, from United Nations: https://sdgs.un.org/goals
Zeeuws Toekomstbeeld Fiets. (2025). Fietsnetwerk en routes van het ZTF [Data set]. Dataportaal Zeeland. https://
dataportaal.zeeland.nl/dataportaal/srv/dut/catalog.search#/metadata/010e151c-fc68-4df0-a58d-dd77a0119fa0

143



144

Bibliography

Bibliography for images
AKrebs60. (2025). Loading column electric mobility. Pixabay. Retrieved April 1, 2026, from https://pixabay.com/photos/
loading-column-electric-mobility-10022692/

Buiten-Goed. (n.d.). Vermo Fietsenstalling. Retrieved April 3, 2026, from https://www.buiten-goed.com/product/vermo-
fletsenstalling/

Brekelmans, M. (n.d.). Stedentrip: Middelburg, onze tips. Retrieved March 27, 2026, from BijzonderPlekje: https://
bijzonderplekje.nl/stedentrip-middelburg/

ClickerHappy. (2015). Pexels. Retrieved March 27, 2026, from https://www.pexels.com/nl-nl/foto/352600/

Dagerotip, G. (2023). A solar panel mounted on a metal pole. Unsplash. Retrieved March 30, 2026, from https://
unsplash.com/photos/a-solar-panel-mounted-on-a-metal-pole-STX0-gb_N7I

Google Earth (2026). Zeeland, The Netherlands. Retrieved April 3,5 and 6, 2026

Emdén, T. J. (n.d.). R put on his leisure agent suit for the last day of school. Skalgubbar. Retrieved March 27, 2026, from
https://skalgubbar.se/2012/06/07/155-r-put-on-his-leisure-agent-suit-for-the-last-day-of-school/

Fabien. (2023). House, Field, Hills image. Pixabay. Retrieved March 27, 2026, from https://pixabay.com/photos/house-
field-hills-agriculture-8200038/

Gangopadhyay, R. (2019, 3 December). Photography of cityscape. Unsplash. https://unsplash.com/photos/
photography-of-cityscape-helaYqbATtg

Gjeltema, D. (2025, 27 November). Het stationsgebouw in Middelburg maakt al jaren een vervallen indruk. PZC. https://
www.pzc.nl/middelburg/station-middelburg-krijgt-gigantische-facelift-maar-klassieke-uitstraling-blijft~aebf852a/

Henderson, M. (2019). Man and woman walking on road during daytime. Unsplash, Rotterdam, The Netherlands.
Retrieved April 3, 2026, from https://unsplash.com/photos/man-and-woman-walking-on-road-during-daytime-
PpZasS086os

Jastremski,M. (2004). Cloud. Retrieved March 30, 2026, from https://commons.wikimedia.org/w/index.
php?curid=130464

Javanaud Emdén, T. (2017, July 24). just arrived home from India and is struggling uphill Retrieved March 30, 2026,
from https://skalgubbar.se/2017/07/24/331-g-just-arrived-home-from-india-and-is-struggeling-uphill/

Karaalioglu, Y. (2022). Flock of gulls flying over the seals. Pexels. Retrieved April 1, 2026, from https://www.pexels.com/
photo/flock-of-gulls-flying-over-the-seals-13521176/

Kim, D. (2022). A bus and a car on a road. Retrieved April 3, 2026, from https://unsplash.com/photos/a-bus-and-a-car-
on-a-road-igyjCvhWQFU

Klglkgelik, S. (2025). Pexels. Retrieved March 27, 2026, from https://www.pexels.com/nl-nl/foto/35999387/

Maastricht Bereikbaar. (n.d.). Deelauto’s Maastricht. Retrieved on April 1, 2026, from
maastrichtbereikbaar.nl/hoe-reis-ik/ik-neem-de-auto/deelautos-maastricht

https://www.

MAKY_OREL. (2020). Dutch architecture, House, Residential house image. Pixabay. Retrieved March 27, 2026, from
https://pixabay.com/photos/dutch-architecture-house-4970308/

Nederlandse Spoorwegen. (n.d.). Trajecten. Retrieved on April 1, 2026, from https://www.ns.nl/trajecten/

Nepriakhina, D. (2016). Netherlands, Dutch, Architecture . Pixabay. Retrieved April 3, 2026, from https://pixabay.com/
photos/netherlands-dutch-architecture-1616687/

Pexels. (2016). Bicycle, Bike, Nature image. Pixabay. Opgeroepen op April 3, 2026, van https://pixabay.com/photos/
bicycle-bike-forest-path-sports-1834265/

Pijper, J. (z.d.). Van Oeveren 98 Connexxion 1063 Door Zeeland Mercedes Benz Integro M 0550 euro 6. Jeroen Pijper
Photography. Flickr. https://www.flickr.com/photos/94052200@N04/29531051838/in/photolist-rdxsQe-eaKJuT-
LZymShb

Pixabay. (2020). Mountain, Horses, Nature image. Pixabay. https://pixabay.com/photos/mountain-horses-nature-
landscape-5092625/

Reyna, E. (2019). Back To School, Friends. Unsplash. Retrieved April 3, 2026, from https://unsplash.com/photos/three-
men-and-laughing-two-women-walking-side-by-side-jCEpN620WL4

Spoorbeeld. (z.d.). Station Middelburg. Geraadpleegd op April 1, 2026, from
https://www.spoorbeeld.nl/databank/middelburg

Spratt, A. (2022). Unsplash. Retrieved March 27, 2026, from https://unsplash.com/photos/a-grassy-area-with-sand-
and-grass-in-the-foreground-JHdvL-wbVn8

Street Stuff. (z.d.).Overkappen. Retrieved on April 1, 2026, from van https://street-stuff.com/

Sen, H. (2022, 7 December). A couple of tall buildings. Unsplash. Retrieved on April 7, 2026 from
https://unsplash.com/photos/a-couple-of-tall-buildings-cgGWnrKf5Uw

Thans, K. (2025). Ook in de polder bij buurtschap Griete kun je gewoon de Flex pakken. PZC, Zeeland, Nederland.
Retrieved March 27, 2026, from https://www.pzc.nl/sluis/flex-nu-ook-in-heel-zeeuws-vlaanderen-zo-werkt-
het~a07b5cff/

Verkerk, S. (2020, 11 June). NS krijgt concessie tot 2035. Treinreiziger.
https://www.treinreiziger.nl/ns-krijgt-concessie-tot-2035/

Zoox. (2026). Zoox. Retrieved on April 6, 2026.
https://zoox.com/

Disclaimer: the front and back page image of the report was produced by the group as collage and then edited in
chatgpt with the following prompt:

"Aerial coastal landscape of a large-scale industrial and energy region (inspired by Zeeland), including offshore and
onshore wind turbines, ports, canals, ships, and industrial clusters. Maintain the spatial composition and perspective of
the reference image.

Style: soft architectural illustration combined with semi-realistic rendering. Slightly abstracted forms, reduced detail,
smooth surfaces, subtle linework, and light sketch outlines. Add a gentle watercolor-like effect with soft blending and
minimal grain.

Ensure cohesive lighting and atmosphere: consistent light direction, soft shadows, and atmospheric depth (distant
elements slightly desaturated and bluish). Improve realism by blending all elements seamlessly.

Color grading: cool monochromatic blue palette — deep navy (#2C2C67) in shadows, muted blue-gray (#8087A2) in
midtones, and soft pastel blue (#DFE6FF) in highlights and sky. Smooth gradient from bright sky to darker sea.

Clean, minimal composition. No text, no labels. Calm, futuristic, professional architectural visualization style. High
resolution, suitable for A3 landscape report cover.”

145



146

Bibliography

Bibliography for text

AlleCijfers.nl. (2026) Gemeente Borsele in cijfers en grafieken | AlleCijfers.nl. (2026). AlleCijfers.nl.
https://allecijfers.nl/gemeente/borsele/

AlleCijfers.nl. (2026) Gemeente Terneuzen in cijfers en grafieken | AlleCijfers.nl. (2026).
https://allecijfers.nl/gemeente/terneuzen/

AlleCijfers.nl. (2026) Gemeente Vlissingen in cijfers en grafieken | AlleCijfers.nl. (2026).
https://allecijfers.nl/gemeente/vlissingen/

AlleCijfers.nl. (2026) Provincie Zeeland in cijfers en grafieken | AlleCijfers.nl. (2026). https://allecijfers.nl/provincie/
zeeland/

Blom, S., van Stralen, J., Eblé, L., Magan, ., & Hers, S. (2025). Public value assessment of offshore system integration
(North Sea Energy 2023-2025, D3.1). TNO.

Bollen, N. (2022, August 29). Zeeuwse Renesse populair voor tweede huis, maar jongeren komen er niet meer aan
woning. Pointer. https://pointer.kro-ncrv.nl/renesse-populair-tweede-huis-jongeren-niet-woning

Brender JD, Maantay JA, Chakraborty J. (2011) Residential proximity to environmental hazards and adverse health
outcomes. Am J Public Health. 20171 Dec;107 Supp! 1(Suppl 1):S37 52. doi: 10.2105/AJPH.2011.300183. Epub 2011 Oct
25. PMID: 22028451; PMCID: PMC3222489.

Bridge, G., Bouzarovski, S., Bradshaw, M., & Eyre, N. (2013). Geographies of energy transition: Space, place and the low-
carbon economy. Energy Policy, 53, 331-340. https://doi.org/10.1016/j.enpol.2012.10.066

Buljan, A. (2025). Offshore Wind Turbines in 2024: 20+ MW Prototypes Rolling Out in Europe, China; 16 MW Remains
Most Powerful Turbine Installed Offshore. offshoreWIND. https://www.offshorewind.biz/2025/01/01/offshore-wind-
turbines-in-2024-20-mw-prototypes-rolling-out-in-europe-china-16-mw-remains-most-powerful-turbine-installed-
offshore?

Centraal Bureau voor de Statistiek (CBS). (2024). Werkgelegenheid; regio Zeeland.
https://www.cbs.nl/nl-nl/cijfers/detail/83582NED

Demian. (n.d.). De lantaarn. Retrieved April 1, 2026, from Led Solutions Holland: https://www.ledsolutions-holland.nl/
led-lantaarnpaal-verlichting

Kooten, D. v. (2024). Zeeuwen - Ik worstelen en kom boven - Dineke van Kooten. Dineke van Kooten.
https://www.dinekevankooten.nl/archief/zeeuwen/

Ecosys. (2023). Trade in environmental goods and services: Final report. Ministry of Foreign Affairs.
Environmental and Planning Act (Omgevingswet). (2024). Dutch environmental and planning framework.

Essent. (n.d.). Hoeveel kWh levert een zonnepaneel op? Retrieved April 1, 2026, from essent: https://www.essent.nl/
kennisbank/zonnepanelen/wat-zijn-zonnepanelen/hoeveel-kwh-zonnepanelen

Gemeente Borsele, Gemeente Goes, Gemeente Hulst, Gemeente Kapelle, Gemeente Middelburg, Gemeente Noord-
Beveland, Gemeente Reimerswaal, Gemeente Schouwen-Duiveland, Gemeente Sluis, Gemeente Terneuzen,

Gemeente Tholen, Gemeente Veere, Gemeente Vlissingen, Provincie Zeeland, & Ministerie van Binnenlandse Zaken en
Koninkrijksrelaties. (2023). Zeeuwse Woondeal 2023 - 2030: Op weg naar een toekomstbestendige woningvoorraad. In
Provincie Zeeland & Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, Zeeuwse Woondeal 2023- 2030. https://
www.zeeland.nl/sites/default/files/2023-04/Zeeuwse%20Woondeal%202023%20-%202030.pdf

Holm, E. (2026). Toerismesector slaat alarm over dalende overnachtingen: “Te weinig te doen en te duur”. Omroep
Zeeland. https://www.omroepzeeland.nl/nieuws/18194360/toerismesector-slaat-alarm-over-dalende-overnachtingen-
te-weinig-te-doen-en-te-duur

Hypotheker. (n.d.). Huizenprijzen Zeeland in een grafiek zien? | De Hypotheker. https://www.hypotheker.nl/actueel/
huizenprijzen-zeeland/

HZ Kenniscentrum Kusttoerisme. (2024). Rapportage toeristische mobiliteit Zeeland. https://kenniscentrumtoerisme.nl/
images/0/02/Rapportage_Toeristische_mobiliteit_Zeeland_%28DEF%29.pdf

IEA (n.d.). Grid congestion is posing challenges for energy security and transitions. https://www.iea.org/commentaries/
grid-congestion-is-posing-challenges-for-energy-security-and-transitions

International Energy Agency. (2024). Geopolitical tensions are laying bare fragilities in the global energy system,
reinforcing need for faster expansion of clean energy.

International Renewable Energy Agency. (2024). Geopolitics of the energy transition: Energy security. Abu Dhabi: IRENA.
(ISBN 978-92-9260-599-5).

Jenkins, K., McCauley, D., Heffron, R., Stephan, H., & Rehner, R. (2016). Energy justice: A conceptual review. In
Sciencedirect. https://www.sciencedirect.com/science/article/pii/S2214629615300669

Johnston J, Cushing L. (2020) Chemical Exposures, Health, and Environmental Justice in Communities Living on
the Fenceline of Industry. Curr Environ Health Rep. 2020 Mar;7(1):48-57. doi: 10.1007/s40572-020-00263-8. PMID:
31970715; PMCID: PMC7035204.

Koerting, G. (2024). Brain drain. https://www-ebsco-com.tudelft.idm.oclc.org/research-starters/economics/brain-drain
Lelieveldt, H., & Schram, W. (2023). Where are the citizens? Unravelling the lopsided nature of stakeholder participation
in the Dutch regional energy transition. Energy Research & Social Science, 96, 102925. https://doi.org/10.1016/j.
erss.2022.102925

Ministerie van Infrastructuur en Waterstaat. (2025). Watersnoodramp 1953. https://www.rijkswaterstaat.nl/water/
waterbeheer/bescherming-tegen-het-water/watersnoodramp-1953

Ministerie van Infrastructuur en Waterstaat. (2026). De deltawerken. https://www.rijkswaterstaat.nl/water/waterbeheer/
bescherming-tegen-het-water/waterkeringen/deltawerken

Noordzeeloket UK. (n.d.). Borssele wind farm zone.https://noordzeeloket.nl/en/functions-use/offshore-energy-
transition/offshore-wind-energy/free-passage-shared-use/borssele-wind-farm-zone

North Sea Port. (2024). North Sea Port secures 106,000 jobs.
https://en.northseaport.com/north-sea-port-secures-106000-jobs

North Sea Port. (2025). About North Sea Port.
https://en.northseaport.com/about-us

Omroep Zeeland. (2014). “Zeeland heeft wél eigen identiteit”. Omroep Zeeland. https://www.omroepzeeland.nl/
nieuws/96ETAOET58390054C1257C820045DD60/zeeland-heeft-wel-eigen-identiteit

@rsted. (n.d.). SeaH2Land.
https://orsted.nl/duurzame-energie/groene-waterstof/seah2land

Otten, M. B. J., 'T Hoen, M. J. J., Den Boer, L. C., & CE Delft. (2015). STREAM personenvervoer 2014. In STREAM
Personenvervoer 2014 (1.1, p. 4.787.1-STREAM personenvervoer 2014) [Report]. CE Delft. https://ce.nl/wp-content/
uploads/2021/03/CE_Delft_4787_STREAM_personenvervoer_2014_1.1_DEF pdf

PBL & CBS. (2022). Regionale bevolkings- en huishoudensprognose 2022-2050: Steden en randgemeenten groeien
verder. The Hague: Planbureau voor de Leefomgeving & Centraal Bureau voor de Statistiek.

PBL Netherlands Environmental Assessment Agency. (2023). Climate and energy outlook of the Netherlands.
https://www.pbl.nl/en/publications/climate-and-energy-outlook-of-the-netherlands

Philipsen, J. (2026). Een petitie tegen tweehonderd meter hoge koeltorens: "De toeristen zullen niet meer komen".
Omroep Zeeland. https://www.omroepzeeland.nl/nieuws/18114587/een-petitie-tegen-tweehonderd-meter-hoge-
koeltorens-de-toeristen-zullen-niet-meer-komen

Pot, F. J., Koster, S., Tillema, T., & Jorritsma, P. (2020). Linking experienced barriers during daily travel and transport
poverty in peripheral rural areas: The case of Zeeland, the Netherlands. European Journal of Transport and
Infrastructure Research, 20(3), 29—46. https://doi.org/10.18757/ejtir.2020.20.3.4076

Pijpelink, A, Keller, P, Pille, C., Hoek, P, Kernteam Klimaatadaptatie Zeeland, & Dekker, C. (2021).
Klimaatadaptatiestrategie Zeeland 2021-2026. https://www.zeeland.nl/sites/default/files/2022-02/
Klimaatadaptatiestrategie%20Zeeland%202021-2026.pdf

Gemeente Vlissingen. (2023). Huisvestingsverordening Vlissingen 2023. Lokale wet- en regelgeving. https://
lokaleregelgeving.overheid.nl/CVDR703481

Provincie Zeeland. (2019). Strategische agenda toerisme Zeeland 2020 - 2030. https://www.zeeland.nl/sites/default/
files/2022-01/strategische_toeristische_agenda_voor_zeeland.pdf

147



148

Bibliography
Provincie Zeeland. (2022). Zeeuwse Omgevingsvisie (Deel B).

Provincie Zeeland. (2025). RES 2.0 Zeeland (Regionale Energiestrategie).
Provincie Zeeland. (n.d.). Zeeuwse vlag en wapen. https://www.zeeland.nl/over-zeeland/zeeuwse-vlag-en-wapen

Provincie Zeeland. (n.d.-a). Opwekken van duurzame energie. Zeeland. https://www.zeeland.nl/energie-en-klimaat/
opwekken-van-duurzame-energie

Provincie Zeeland. (n.d.-b). Windenergie. https://www.zeeland.nl/energie-en-klimaat/windenergie
Provincie Zeeland. (n.d.-c). Energie uit water. https://www.zeeland.nl/energie-en-klimaat/energie-uit-water
Provincie Zeeland. (n.d.-d). North Sea Port District. https://www.zeeland.nl/onderwerpen/ruimte/north-sea-port-district

Provincie Zeeland. (z.d.-e). Zeeuwse aanpak Programma Landelijk Gebied. https://www.zeeland.nl/onderwerpen/
natuur-en-landschap/programma-landelijk-gebied/zeeuwse-aanpak

Provincie Zeeland. (n.d. -f). Regulations on second homes and housing use in Zeeland.

Rebuck, N., Doolittle, D., Jones, C., & Achman, D. (2024). Floating Offshore wind: Overcoming Seafloor challenges.
THE BENTHIC ZONE NEWSLETTER. https://tethys.pnnl.gov/sites/default/files/publications/Floating-Offshore-Wind-
Overcoming-Seafloor-Challenges-Rebuck-et-al-2024.pdf

Recharge. (n.d.). OceanX: Redefining offshore energy with Mingyang Smart Energy. https://www.rechargenews.com/
sponsored-content/myse/oceanx-redefining-offshore-energy-with-mingyang-smart-energy/

Oost-Online. (2024). Gemeente wil tweede woningen vanaf 2026 beperken. Oost-online. Amsterdam. https://oost-
online.nl/gemeente-heeft-plan-om-tweede-woningen-vanaf-2026-te-beperken

Regionale Energiestrategie Zeeland. (2023). RES 2.0 Zeeland. Regionale Energiestrategie Zeeland. Retrieved February
24,2026

Renewable Advisory Experts (2025). Grid Constraints: Unlocking the Full Value of Renewables. https://
renewableadvisoryexperts.com/post/grid-constraints-renewable-energy

RES Zeeland. (2020). RES 1.0. In Zeeuws Energieakkoord. https://www.regionale-energiestrategie.nl/documenten/
HandlerDownloadFiles.ashx?idnv=1597906

RES Zeeland. (2025). Voortgangsrapportage RES Zeeland 2025.

RES Zeeland. (n.d.). Regionale Energiestrategie Zeeland.
https://www.reszeeland.nl/res/

Residents Policies. (n.d.). Compilation of regional environmental and industrial policies in Zeeland.

Rijkswaterstaat. (n.d.). Windenergiegebied Borssele. Noordzeeloket. https://noordzeeloket.nl/functies-gebruik/
energietransitie-zee/windenergie-zee/doorvaart-medegebruik/borssele/

RIVM. (2013). Lichtvervuiling. In Tijdschrift Milieu. https://www.rivm.nl/sites/default/files/2018-11/ThemaLicht.pdf

Rijksoverheid (2025). Nieuw industriebeleid met focus. https://www.rijksoverheid.nl/actueel/nieuws/2025/10/17/wie-
niet-kiest-verliest-nieuw-industriebeleid-met-focus

Sheller, M. (2020). Mobility justice. In Handbook of research methods and applications for mobilities. https://doi.
0rg/10.4337/9781788115469.00007

Sijmons, D. (2014). Landscape and energy: Designing transition. nai010 publishers.

Smart Delta Resources. (2023). Industry bidbook: Towards a climate-neutral industry cluster in the Delta region.
https://www.smartdeltaresources.nl/smart-delta-resources-en-de-industriecoalitie-presenteren-het-industrie-bidbook

Soja, E. W. (2009). The city and spatial justice. https://www.jssj.org/wp-content/uploads/2012/12/JSSJ1-1en4.pdf

Stedin. (n.d.). Congestie in provincie Zeeland. https://www.stedin.net/zakelijk/energietransitie/beschikbare-
netcapaciteit/congestie-en-congestiemanagement/provincie-zeeland

Stimular en Milieu Centraal. (2020). Notitie CO2-emissiefactoren stroom. https://co2emissiefactoren.nl/media/sources/
CO2-emissiefactoren-stroom-Milieu-Centraal-25-februari-2020.pdf

Stephens, J. C. (2019). Energy Democracy: Redistributing Power to the People Through Renewable Transformation.
Environment Science And Policy For Sustainable Development, 61(2), 4—13. https://doi.org/10.1080/00139157.2019.15
64212

Swennenhuis, F, de Gooyert, V., & de Coninck, H. C. (2024). Socio-technical dynamics of carbon dioxide capture and
storage: A systems view on enablers and barriers at North Sea Port. International Journal of Greenhouse Gas Control,
137,104201. https://doi.org/10.1016/j.ijggc.2024.104201

TotalEnergies. (2025). TotalEnergies Joins Forces with Air Liquide to Decarbonize its Refineries in Northern Europe with
Green Hydrogen. https://totalenergies.com/news/press-releases/totalenergies-joins-forces-air-liquide-decarbonize-
its-refineries-northern

TUV NORD. (2026). Power generation from above and below German roads. https://www.tuev-nord.de/en/knowledge/
explore/power-generation-from-above-and-below-german-roads/

UWV. (2025). Regio in beeld 2025—2026: Zeeland. https://www.uwv.nl/assets-kai/files/3a55d1b77dd8-4050-8317-
7154402¢2152/Regio_in_Beeld_2025-2026_Zeeland.pdf

UWV. (2025b). Regionale arbeidsmarktprognose 2025-2027: Zeeland. https://www.uwv.nl/assetskai/files/06649663-
90c7-4e8d-940129b1dc8344fa/Zeeland_Regionale_Arbeidsmarktprognose_2025_2027.pdf

Van Camp, C. (7 October, 2025). Zeeland verdient beter.

NS. (2022). Vermeden CO2-uitstoot NS jaarverslag 2022. Referenced on April 5, 2026. https://2022.nsjaarverslag.nl/
jaarverslag-2022/onze-duurzame-prestaties/vermeden-uitstoot

VoltH2. (n.d.). Over VoltH2. https://www.volth2.com/over-volth2

Wellink, R. (2026) Tweede huis en belasting: hoe zit dat? https://www.huisverkopen.nl/blog/tweede-huis-
belasting#:~:text=Table_title:%20Tweede%20woning%20in%20box%203%20voor,(gezamenlijk)%20%7C%20
Heffingsvrij%20vermogen%202026:%20%E2%82%AC118.714%20%7C

World Health Organisation. (2017). Urban Green Spaces and Health. https://iris.who.int/server/api/core/
bitstreams/74006ead-650d-4fca-815a-f1ff53cTeeal/content

7B Planbureau en Bibliotheek van Zeeland. (2018). Staat van Zeeland 2017: Een beschrijving van de
sociaaleconomische ontwikkelingen in de provincie Zeeland. Middelburg: ZB.

Zeeland.com. (n.d.). Chemie en procesindustrie. https://www.zeeland.com/nl-nl/live-work/zeeuwse-topsectoren/
chemie-en-procesindustrie

149



Appendix



Appendix 1 _ Appendix 2 Additional maps

i Renesse * Rotterdam

.
‘e

Renesse - Rotterdam

g ¢

legend ;
_g main road —— new train main road newtran

Seond soad —— new light rail secondary road new light rail
- — - bike highway =71 e)ﬁ)an ing HUB-system —— existing train (s expanqlng HUR—Sys'rem ) . M
——— existing train O HuB. — ferry O HUB wilh energy inlegralion '

ferr kinetic energy R —— kinetic energy 4

wafer H: hydrogen power = — - bike highway H:

build environment 2o new wind energy water 2 Nydrogen power
e industry X tidal energy with sluice build environment X tidal energy with sluice
wo wind-energy solar energy Gent e industry B solafrl'o{wcrgy

es conflicts )

&8 nuclear energy =+ wind-energy expansion
O education and culture e seq wind—egzerg)e support

expansion protected area
—> sea wind-energy I Existing wind-energy infrastructure [

extended expansion

Appendix 1-Synergies and conflicts Youth of Zeeland Appendix 2-Synergies and conflicts Environmental activists 153

152



Appendix 3

Synergies of the two

synergetic areas il

backbone of
energy transition

Retraining hubs —— main road

BN Canal Terneuzen
mmmmm New railway
mmmm New tramline

Existing highways R

+

Renewable energy
industries

| Bultenvironment second road
©  Productivesites [l Industries — 2;'?&?,{3'}?2?%
New roads Water &%?ér
Existing roads we® build environment
:Clusters s industry

wind-energy

— new train

~——— new |I%f|1t ra|_||IUB .
expandin -system
HLPB g d

——— kinetic energy
H: hydrogen power
- new wind energy
tidal energy with sluice
solar energy

visions &

Q.Renesse - Rotterdam

A

<+

2.5

7

Additional maps
L _Renesse - Rotterdam

Appendix 4

.
-----

iz Hl - £
ol
i
N oA
3 i
v (}
é
1]
I\
. N
\ N
™ R
/’
Legend
— Mai —— New train m— SyNErgies
4 g‘eaé?,,ﬁgg?y road New light rail wem Conflicts ” A p <
- — - Bike highway ZZ1 Eann ing M E H-system «£2. Missing cycling connection v
—— Existing train MEH. Ao P e
Ferry Kinetic energy
Water H: Hydrogen power
Build environment - New wind energy
Industry X Tidal energy with sluice
E Wind-energy sz Solar energy
0 25 5 km
= kil N

154  Appendix 3-Synergies and conflicts industrial workers

Appendix 4-Synergies and conflicts local touristic businesses

155



Appendix 6 Additional maps

Appendix 5

esse - Rotterdam
Synergies and conflicts
4 -
Synergies regarding
new mobility = :
.«'._ e
);;; ~ @ Schiermonnikoog ]
_ Ameland 111 t—'.'///'/:’; =
. % Terschelling _ [ LI ( SEECEBESanEm i I
: 5 : ,T = < e EiE(s P & e
; 1 g ™
>.'q ¥ 0 Viieland—_<giq= ]
At B L
: g
- "‘\‘\
Haa£ B “?'Amste;ﬂjérq ‘Hf;m"\; i %
i :‘rsé.f-"l N S :
: AT e A
A% o IR 5 A
i ‘ a5 v 4 r*l" B //" s
_ 37 % Sl i
Conﬂldﬁ 'S-GRAVENHAGE 77 m_k'\ ] g
;rdrensmmmd DEN HAAG [ /[ %S 2 e i
zones st ot gy T St
- ESDO,-[/HU,/' e e /
¥&L I NEhe
=

Bl
o RS

| Bbigsa

o

= nmmgm}h-symm ; v Sl W s .
i S8t F POWER LINES IN THE

¥ new ' NETHERLANDS
IlH!lxli solar energy Gent Power
[ conflict zonas 0 2,5 5 lon —— Power_lines

@ Power_Points A ; k ) \ 0 25 50 75 100 km
S — B Foises Poygons | . . | | L R
[ grid

Appendix 6-Power lines in the Netherlands ' 157

156 Appendix 5-Synergies and conflicts residents living near industrial sites



158

Appendix 7

Solar panel potential
[ 12,741-2,819
[ 12819-2,854
[ 2,854 -2,883
I 2,883 - 2,939
Bl 2,939 - 3,071

Solar Panel Potental per municipality size (n. of inhabitants)

Plot Title

Appendix 7-Solar panel potential

25

50

75

100 km

gemeentenaam

PVmean

Veere

3,0708674695118363

Middelburg

3,049870960174068

Schouwen-Duiveland

3,040512530841697

Vlissingen

3,033794112065259

Rotterdam

3,0294464443411147

Voorne aan Zee

3,0273673427348236

Veere

3,0269481517650463

Vlissingen

3,025109541711032

Voorne aan Zee

3,0212818167426367

Middelburg

3,018500010172526

Schagen

3,017216222780245

Noordwijk

3,0165945989591583

Lisse 3,016200002034505
Westland 3,0156560597146393
Oegstgeest 3,0124285561697826
Heiloo 3,010611103640662
Noord-Beveland 3,010337497293949
Goeree-Overflakkee |3,010270001888275
Hillegom 3,0100800037384032
Teylingen 3,009698417451647

Appendix 8 Additional maps
A
‘_'7.:; 1osEs & :::
EEERES ST BIGroningen®
0 B i G 1
N Sint (- iedEint 7 |
1] NEET 1 [ = !
g Fryslani - amEE Y AR
5 o —~ 11
s L
[ =
ERE S EENEEEEE " Drenthe
e ..!
; TS[R[S [z & i
3
T m N il
/ 11 | ] iy
~Noord-Holland o s H
I h Om
| L ]
Sy EEREAED o - |
Ree Elevoland "
| L B T
= 5 T B
E o N A =
s ‘Overijsse “ EE
] N Ll o I 5 W L
flmer : o : Ham
EaE S : BESu
T | 7 =
[} B B ] {
W s 1
MY S T me 3
A I bl I
R ] S B
| ‘sloravenhag ; et - - -
~HHUtrecht elderland
TR T I [
EENdEmmEs = s |
Zuid-Holland EEESRARammEEE 8 : EPEr e .
Samn - XH; - I~ 7 7
: EE T == =
, I J]
.| 7] - = 1 1 (S
1 r E &)
| i gl L ] ] NN
= EESmmSE
B H
= =
W N
rH ibure TINoord-Brabant
S
N ‘Zeeland HHHHH R |
- mEEn caRn B !
i - TN !
T m = i
IR L ] EEN
| = | []
| LR 81 i i 13
1 B T
L ur;gw_-l
=
|
i
= I
T el {
1] " it L}
o LT
HE g&
WIND POTENTIAL IN
THE NETHERLANDS
Wind potential speed
(] grid

NLD_wind-speed_50m

9.217541 (I) 215 510 715 1(I)o km @
4.921509

Appendix 8-Wind potentials in the Netherlands 159



Appendix 9

ROAD NETWORK
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Appendix 11
Complete text of interviews

Middelburg
Man, middle aged, living in Middelburg

-How is connectivity for you and what modes of transport
do you use? What do you miss?

-Bad, I don’t own a car and | only use public transport. [ am
dependent on NS. | regulary work in Etteleur and | don’t use

busses that much. The connection to Vlissingen is fine.

-If you could choose a place with better connectivity,
where would that be?

Vlissingen
-If I could chose something to improve, it would be more

trains. | don’t visit villages within Zeeland, but I assume if |
take the bus from the station it would be fine.

Young man (age: around 20 years old) — spoken in
neighbourhood

-Where do you work and live?

-l work and live nearby.

-How do you get to work?

-l use my bike to get to work.

-Do you use public transport?

-Yes sometimes | use public transport. | study part-time in
Rotterdam. I use the train to get there.

-What do you think about the public transport
connection?

-It is not to bad. But the trains used to get cancelled a lot, but
lately it has been less. The bus is really unreliable and often
does not drive, so I have to take the bike or the car to get to
the train station.

Older gentleman (age: 60+) - spoken on a square in a
neighbourhood

-Do you live here?

-Yes, | do.

-How long have you been living here?

- have been living in Zeeland for quite a while.
-What modes of transportation do you use?

-I mainly use the bike. | live in the city centre and | don’t need
a car when | live there, because everything is nearby. Also a

car is very expensive. When the car doesn’t drive it is a
lot of money, about 3000 euros a year, and if the car does
drive it is even more.

-Do you use public transport?

-No, I don’t use public transport. | haven’t used public
transport in over 10 years. | enjoy cycling, it is good to get
some exercise. | don’t need the train, | don’t need to go
far away from Vlissingen.

-How do you feel about living here, in Vlissingen/
Zeeland?

-l have been living in the Netherlands for 54 years, |

came here in 1972. | have lived everywhere, in Utrecht,

in Rotterdam and in other places. | came here, because
Vlissingen used be a beautiful, nice, little city. Now it is no
longer beautiful, there are a lot of ugly buildings. Like this
one, that is falling over.

-How do you feel about the industry that is close by?

-l don’t mind the industry. | have worked for a long time in
industry, throughout the entire country.

Two colleagues, a man (age: around 35 years old)
and a women (age: 50+) — spoken on a parking lot

We started with asking if we were allowed to ask them
some question and if they had a few minutes available
for us. They said yes, but not to many question
because they should be getting back to work.

-How do you get to work?

Women: | use the car to get to work.
Man: I use my bike to get to work.

-What do you think about public transport here in
Zeeland?

Man: The public transport is really shitty, but the bike
lanes are pretty good. I live in Vlissingen.

Women: And I live in Middelburg. The public transport is
pretty bad, and it is not getting any better. If | want to
take public transport to get to work, it takes me twice

as long to get to work, because the bus connections are
terrible.

Man: If you are depended on public transport to get
somewhere it will be very difficult to get to that place.
There are to little trains from ns. The busses take way too
long to get somewhere. If you are lucky you will have two
train per hour, but that is way to less. You would need at
least four trains per hour.

-If public transport would be better, do you think
people would be willing to not have a car?

Women: | find it difficult to say that if our public transport
is better, that people would less likely to take the car.

Borssele
Man: There are also these new hubs signs throughout the city,
I have no idea what they mean (see picture for hub).

How do you guys get to the university, how it the public
transport there?

Anne-moon and Lotte: We take public transport. We don't
even have to look at the NS-app before we leave our
faculty. There is always a bus going and we don't have to
wait too long.

Man: Exactly, waiting for 15 minutes is not that bad, but one
bus that only drives ones every hour is just not enough. To
much waiting time for public transport does not help the
connectivity. My wife works in Goes. She goes by car, because
Goes is to far away with just public transport. The bus and the
train are not connected to each other, so if she would take
public transport her journey would be three times as long,
compared to going by car.

Man, around 40

-How is connectivity for you?

-The trains are not great. | mostly move around by car. That is
okay but it is long drives.

-What modes of transport do you use?

-Mostly car.

-How do you get to work?

-By car, | don’t work near where | live.

If you could choose a place for better connections, where
would it be?

-l miss a better train connection to larger cities, like Rotterdam
and Amsterdam.

-Do you know what kind of energy is produced here? Do
you produce any yourself?

-Nuclear energy, solar energy, wind energy.

Interviews

Terneuzen
-Do you see the energy facilities, and if so, which ones?

-l see a lot of wind turbines.

-Do you experience any disturbance from industry?

-No

Older couple (age: 70+), the man mainly spoke — at the
edge of the village (near the church)

-How long have you lived here?

-We have lived here our entire lives. We don’t know anything
else. We grew up here and have been living in this village for
almost 80 years. And we have been living in this house for
about 35 years.

-What do you think about the public transport here?
-We can still drive a car, so we don’t need the bus.

-How do you feel about the nuclear power plant in
Borssele?

-The power plant does not bother us. More can come here |
don’t really mind, as long as they adhere to the conditions for
the power plant here in Borssele.

-Do you think people in this village are against extra
nuclear power plants?

-No I don’t think so. We don’t really care about what they do,
at least the original inhabitants of this village. The new people
coming here, | don’t know how they feel about it.

Side note: When walking through the village we noticed
that people had flyers in their windows which where
against cooling towers for nuclear energy. So we assume
that the village is divided on this topic.

A gentleman (age: 50+) — spoken in the neighbourhood,
next to a construction site for dwellings

-What do you think about the public transport in Zeeland?

-It is complete poverty here. There is no connection, no
nothing. What is there is just a very sad connection. And you
can see that the older population is growing here and that
there are less and less young people. The youth will go away
for their studies, cause there is not a good university here, and
then stay where they studied and look for a job. They get their
diploma there and stay there to look for work. They will not be
coming back here.

-How do you feel about the sustainable energy production
in Zeeland?
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Appendix 12
Alex Wilson

A Region, Not a Resource: Ensuring a Just and Balanced Energy

Transition
Who We Are

Borsele Tot De Kern is a citizen initiative founded in 2022 in
direct response to national plans to expand nuclear power
infrastructure at the existing site in Borssele. We represent
over 400 registered supporters existing within the municipality
of Borsele and the province of Zeeland. What unites us is not
a single ideological position on nuclear energy, but a shared
commitment to protecting the land, health, safety, and quality
of life of the people who live here, and of those who will inherit
this region (Borsele Tot De kern, n.d.). From that foundation,
we have expanded our concern beyond the question of nuclear
power to encompass all large-scale energy infrastructure
that threatens Zeeland's environment, landscape, and
communities (Borsele Tot De Kern, 2024). We speak not as
an institutional partner, but as a social actor embedded in this
region. We operate through public pressure, civic dialogue and
media engagement.

Where We Stand on the Vision

We welcome the proposed spatial vision for Zeeland as it
reflects a serious commitment to an endogenous sustainable
energy transition, multimodal mobility, and the inclusion of
residents in decision-making processes. Our spatial priorities
are illustrated in Figure 1, which maps the areas where we
consider energy-transition infrastructure appropriate and
aligned with the proposed vision, as well as the areas we want
to protect and where we aim to restrict further expansion.
These are the conditions under which communities like ours
can remain liveable, coherent, and resilient. In the following
sections, we elaborate on our position.

We are particularly encouraged by the vision's offshore wind
expansion, that includes the extension of the Borssele wind
park at sea (figure 1). This is exactly the kind of development
we can support. Offshore wind turbines are less constrained
by noise limits, visual obstruction, space limitations, and
objections from nearby neighbours compared to onshore
wind turbines (Kaldellis et al., 2016). It generates clean energy
at a large scale without consuming the landscape and without
putting further pressure onto communities that are already
dealing with large industrial presence. We would like offshore
wind expansion to not be treated as one option among many,
but as the primary spatial implication for Zeeland's energy
future.

We are also genuinely supportive of the vision's openness to
emerging and innovative energy technologies, like tidal energy
thatisintegrated into existing sluices, kinetic energy harvested
from road infrastructure, and solar panels embedded in the
built environment. These approaches reflect a different spatial
implication, one that works with the existing infrastructure
of the region, as seen in figure 1, rather than imposing
new and extended industrial fields. We want residents to
feel connected to the systems that power their lives, and
integrated technologies make that connection possible in a
way that large scale industrial installations never can.

We find the vision's inclusion of mobility hubs that integrate
energy generation promising. Connecting smaller villages to

urban centres through shared mobility, like bicycles, scooters,
electric vehicles, while integrating energy infrastructure within
the everyday urban fabric is a way of transition that does
not treat the region as a sacrifice and extraction zone for
national energy targets, but as a place where transition can
be experienced as an improvement in daily life. This is a form
of energy democracy: it pairs the renewable energy transition
with efforts to democratize the production and management
of the energy resources, that includes social ownership of
energy infrastructure, decentralization of energy systems,
and expansion of public participation in energy-related
policymaking (Stephens, 2019).

We support the planned hydrogen facilities and consider
them important to a successful sustainable energy
transition, alongside other generation methods (Otte, 2024).
We advise expanding their role, as seen in figure 1, so that
hydrogen infrastructure works in collaboration with the
broader sustainable energy plans for the region. Hydrogen
development should remain within the industrial area and not
expand into surrounding communities or nature.

legend
— e

Figure 1 Borsele tot de Kern's Spatial Priorities (own work,
data: PDOK, OSM)

Where We Raise Concerns

Our support for the vision's direction is real, but it comes with
conditions that we consider non-negotiable.

We remain concerned about the expansion of energy
infrastructure on land and its national extraction that is still
present, and particularly about plans that would extend
industrial energy corridors into areas near residential
areas, natural landscapes, and the coastline. The proposed
connection between energy infrastructure at Vlissingen and
the industrial zone at Vlissingen-Oost shows this concern
precisely. As shown in figure 2. this corridor would dominate
the shoreline, affecting the beaches that serve as public
recreational space, historical forts, and the small village of
Ritthem that lies right in this energy corridor. The residents
of Ritthem, like the residents of Sluiskil who already bear
the burden of industrial proximity are people whose quality
of life is directly affected by these plans. Adding wind parks
or cabling infrastructure to areas already saturated with
industrial impact is not equitable spatial planning, it is the
further concentration of putting a burden on communities
that have already given enough.

legend

Figure 2 Energy expansion area Vlissingen (own work, data:

PDOK)

This is a matter of distributional justice. Zeeland should not
function as the energy production zone while its residents
bear a disproportionate share of visual disruption, landscape
fragmentation, and environmental strain. Renewable energy
can have negative impacts in a habitat or a community, like
bird mortalities, noise and visual impact caused by wind
turbines, should not be ignored (Dai et al., 2015). A balanced
energy transition means that no single region, and no single
community within that region, should absorb more than its
fair proportion of the national energy infrastructure. The vision
must be more explicit about this principle and build it into the
spatial criteria that govern where new infrastructure can and
cannot be located.

Citizen participation cannot be a procedural formality in the
decision making of the vision of Zeeland's energy transition.
It must be structural, early, and binding in meaningful ways.
The vision's stated commitment to resident involvement
in decision-making is welcome. We will hold it to that
commitment.
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Our Position

We do notoppose the core of the vision of Zeeland to the energy
transition. We welcome the continued expansion of offshore
wind at sea, the development of hydrogen infrastructure
within existing industrial zones, the integration of energy
generation into mobility hubs and the built environment,
and the exploration of innovative technologies such as tidal
and kinetic energy, as seen in figure 3. We support energy
production methods that work with existing infrastructure
rather than against it. These are directions we are prepared to
advocate for alongside other stakeholders.

As illustrated in figure 3, we will not accept any spatial plan
that extends industrial energy infrastructure into residential
areas, coastal zones, or landscapes already bearing a
disproportionate industrial burden, which includes the
corridor between Vlissingen and Vlissingen-Oost, the area
surrounding Ritthem and Sluiskil. We will not support any
vision that treats Zeeland as a national sacrifice zone. These
are not negotiating positions.

The vision for Zeeland has the potential to be genuinely
transformative, since it demonstrates that transition and
justice can be planned together. We remain engaged, critical,
and committed to ensuring that the residents of this region
are not just spectators within that process.

Figure 3 Position on the proposed vision of Zeeland (own
work, data: PDOK, OSM)
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Living near industry

A Resident Perspective on Spatial Justice and the Energy Transition

in Zeeland
Introduction

Our group as residents living near industrial sites in Zeeland
plays a very important role in the region's energy transition.
Our proximity to industrial sites brings issues such as, noise
pollution, odor disturbance and safety risks. That's why we as
a community are at the forefront of experiencing the impact of
potential transformation in the industrial landscape.

The current communities vision envisions a future where
the energy transition will enhance wellbeing by introducing
renewable energy industries and improving mobility. This
includes new train connections, mobility hubs, and new
tram networks. Our position is positive about new mobilities.
However, we question whether the interventions regarding
new energy will bring visible improvements and bring spatial
justice. To us, concerns about health, safety, and living
conditions matter more than the energy transition. We are
cautious about new energy industries, especially if it's located
nearby, and would rather see a reduction of the current
industrial activities.

Identifying the stakeholder

We are residents living in the immediate proximity of Zealand
main industries, which are mostly concentrated in the
municipalities of Vlissingen, Borsele, and Terneuzen and are
part of the north sea port region. The industries in Zeeland
include large-scale port infrastructure, energy production
facilities, and a large petrochemical industry. The Sloegebied
(Vlissingen—Borsele) is characterized by steel industry, energy
generation, and logistics, while the Kanaalzone near Terneuzen
is more dominated by heavy petrochemical production and
port activities. Because of the close proximity to surrounding
residential areas, the people living near these industries are
directly exposed to both noise pollution and odor disturbance
of these industries.

When looking at the demographic our communities are
characterized by an ageing population and a relatively low
share of highly educated residents. This reflects a broader
regional trend in Zeeland of "brain drain."” This is when young
and highly educated people leave a region to study or for
better job opportunities.

Figure 1Source: allecijfers.nl
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Research indicates that people living near industrial sites have
a larger chance of health related issues such as birth defects,
childhood cancers, chronic respiratory and cardiovascular
diseases. (Johnston & Cushing, 2020). People living near
industrial sites are often poorer and face more stress, which
makes these health risks even worse.

These health risks are especially likely in proximity of
Petrochemical industries like the Sloesgebied (near Borsele)
and Kanaalzone (near Tererneuze). Residents living near
these areas have a higher risks of brain cancer, leukemia, and
asthma hospitalizations due to emissions of toxins. (Brender
et al. 2011) In Zeeland, neighborhoods near the Sloegebied
and the Kanaalzone are there for the most vulnerable groups
within our stakeholder group.

Furthermore, we also have a higher risk for acute exposures
resulting from events such as flooding. Due to climate
change and Zeeland's vulnerable location, these risks can
disproportionately affect our communities

Our concerns and expectations

We have several concerns regarding the current and future
situation. Interviews and newspaper reports show that
many of us feel our regional identity is under pressure as
industrial areas expand. Limited mobility options and a strong
dependence on cars contribute to a sense of isolation from the
rest of the country. In addition, we worry about the noise and
air pollution from the industries, along with health and safety
risks because of that. We are also concerned about industrial
expansion even if it's for renewable energy. We actively resist
against new large-scale energy projects when they add to
existing industrial burdens such as new wind energy parks or
the plans for a second nuclear power plant.

Fromthese concerns, we can articulate expectations for future
urban development. We hope for Improved health conditions
and better wellbeing, enhanced feeling of community,
Improvement of mobility alternatives and Just and equal
energy distribution and distribution of amenities.

In terms of the energy transition our stance is more cautious.
Interviews indicate that energy transition are not a huge
priority in our communities. The residents are generally
skeptical against all types of industrial expansion even for
renewable energy. We would only back new renewable energy
expansions if it directly improves our living conditions and
promotes social justice.

Spatial Conditions
and Future Demands

New mobility
connections

Vlissingen

Reduction
of poluting
industries

Terneuze

Legend Sas van Ger)t

Our stance on the vision

The regional vision includes renewable energy expansion,
mobility improvements, and mobility hubs connecting energy
and transport systems. New renewable energy include tidal
energy at existing sluices, clustered and expanded wind
parks (Vlissingen—0ost, Goes), solar integration in the built
environment, experimental kinetic energy along main roads,
and hydrogen projects at existing sites. Mobility projects
include a train route connecting Zeeland to Rotterdam and
Ghent, a coastal light rail, expanded hubs, and large integrated
hubs combining transport, energy, solar panels, and charging
stations.

Mapping the vision against our wishes shows synergies
in the new mobility alternatives: which are very beneficial
for us. Making us less car dependent and better connected
to the region and the rest of the Netherlands, which lowers
the spatial inequality and bring a sense of spatial justice.
However conflicts arise with the expansion of the renewable
energy industries in already heavily burdened environments
Tidal, kinetic, and solar projects are largely accepted because
of the small spatial impact they have. However the expansion
of wind clusters raise concerns about noise, visual impact,
and further industrialization. Specifically the new clusters
between Vlissingen and Vlissingen-Oost and the one in near
Sluiskil.

The vision also does not propose a clear reduction in industrial
activity and industrial pollution, which are our main wishes
and a non-negotiables to improve our wellbeing and health.
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Conclusion

We demand a spatial plan that not only improves mobility but
also actively reduces industrial pressures near our homes. We
will only support the energy transition if there is a measurable
reduction of existing industrial impacts, no increase in local
environmental burdens, and visible improvements in health,
safety, and daily living conditions. Without these conditions,
the communities vision reinforces existing spatial inequalities
rather than resolving them.
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Stakeholder: local touristic business owners

The touristic sector is a particularly important part of the
economy in Zeeland. Zeeland has around three million tourists
who stay around nineteen million nights in the province. There
are twenty-six-million-day tourists and the Zeeuwen partake
in about thirty million recreational activities in their own
province. All these people together spend around 1,8 billion
eurosin Zeeland (Nijland, 2023). Oneinelevenjobsin Zeelandis
related to the leisure sector (HZ Kenniscentrum Kusttoerisme,
2025). Because of its importance in the economy of Zeeland,
the local touristic business owner is one of the stakeholders
that will be discussed for the vision.

Our hopes and wishes (those of the local touristic business
owners of Zeeland) are represented in this paper. We discuss
what we find important for the further development for our
sector and our stance towards the community vision, see
figure 1. Each local touristic business owners has different
wishes and demands, the combined wishes and demands of
our sector are voiced by Toeristisch Ondernemend Zeeland
(TOZ). Our own main points are combined with some important
topics selected from the TOZ to support our arguments for
our position towards the vision.

L Renesse - Rotterdam

Gant

Figure 1: Community vision

The main points that are important for the further
development of the tourism industry are employment and
economy, local businesses and their impact, boosting local
business and enhancing the connection between small and
medium enterprises, increasing our control over municipal
policies and voicing our unique needs, benefits for both
residents and visitors, respecting the natural environment and
creating a connection with the Delta landscape, improving the
accessibility of Zeeland & improving the image of Zeeland
(ATLAS.ti) (Provincie Zeeland; Gemeenten; Toeristisch
Ondernemend Zeeland; Toeristische Uitvoeringsalliantie,
2019) (Provincie Zeeland; de Zeeuwse gemeenten; Impuls
Zeeland; HZ Kenniscentrum Kusttoerisme; Toeristisch
Ondermend Zeeland, 2022) (Campus Zeeland, sd) (Omroep
Zeeland, 2020). By working on these topics, we believe that
the tourism sector in Zeeland will be a sustainable and reliable
sector in 2100.

Our main spatial interest lies in the cycling infrastructure, the
nature/forest and recreational areas and the public transport.
A few important cycling routes we want to point out are the
LF Coast route (Nederland Fietsland, sd), the Bunker route,
the Panorama route and Around the Veerse Lake (Zeeland.
com, sd). The nature/forest and recreational areas along the
coast are important for the tourism industry. Enhancement
of the public transport is important for us. Currently 95% of
the visitors of Zeeland arrive by car (Korteweg Maris, Bijl,
IJben, & Tempelman, 2020). To make touristic locations more
accessible and reduce hindrances that are created by the car
and experienced by residents, expansion of public transport
facilities in Zeeland is needed. Our spatial interests are shown
in figure 2.

LF Coast route

Discover North-Beveland

Salty route past mussels

~ .
-

Figure 2: Our important spatial elements

There are certain aspects of the vision that we support, but
also aspects that we oppose of. We like the enhancement of
the public transport, especially the light rail along the coast.
We think the improvement of the mental and physical well-
being of both the tourist and the resident is important. We
also like that the vision appeals to Zeeland's heritage with the
endogenous Delta energy production and that local recreation
offers are aligned with resident demand. But we think it is
very troubling that there are no tourism related policies in the
vision. We are against the expansion of the energy landscape,
and we think that there is not enough focus on the cycling
infrastructure.

We support the enhancement of public transport because
the tourism sector is heavily affected by the bad accessibility
of the province. A lot of tourists come by car, which creates
traffic congestions, pollutions, and an overflow of parked cars
in residential areas (Korteweg Maris, Bijl, IJben, & Tempelman,
2020). By enhancing the public transport touristic attractions
become more accessible and it is possible to reach these
places in a more sustainable way.

By building a light rail along the coast the wishes of the tourist
and the resident are aligned. The main touristic location
of Zeeland, the coast, is now more accessible and better
connected with the bigger cities, Middelburg and Vlissingen.
For residents, this light rail is positive, because it makes it
easier to commute and reach other places in the region. We
see a lot of potential to combine cycling infrastructure with
the light rail and other forms of public transport, to encourage
people to leave the car at home.

By switching from a fossil fuel-based resource to sustainable
energy source the pollution will reduce, and the air quality
will improve (Kelfkens, Ruyssenaars, & van der Ree, 2021).
This improves the physical well-being of both residents and
tourists. More and better public transport can also help with
the improvement of mental and physical well-being. People
who use the train are often more active, and people who
commute by car have higher stress levels (den Hertog, Kruize,
& Linde, 2018).

In the vision the Delta landscape of Zeeland is used for
endogenous energy production. We are against the expansion
the energy landscape. But this approach allows the energy
production to be connected to Zeeland's Delta landscape
and heritage. This might help the tourist to better understand
the culture and history of Zeeland, which we find important
(Vleuten, Erfgoed lokkertje van Zeeland, 2018).

We are not content with the fact that there are no clear policies
related to the tourism industry. This gives us uncertainty for
the future of our sector. For us it is important that we are
included in future policy making processes.

The existing cycling infrastructure of Zeeland is already quite
good, but we want to promote Zeeland as a cycling destination
(Vleuten, Wielerevenement zoekt de wind op, 2017). For this
to happen the cycling infrastructure needs to be expanded. It
would be beneficial to have a cycling connection with the new
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public transport and to connect cities with the existing cycling
routes.

The conflicts and synergies our wishes and demands have
with the community vision are shown in figure 3.

Legend
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Figure 3: Conflicts and synergies with community vision

Like we mentioned before there are certain aspects of the
vision that we support, but also elements that we oppose of.
We have a conditional support for the vision. We understand
that the expansion of the energy landscape is inevitable, and
that is why we will support this vision if we are included in the
decision making process for tourism related policies and that
there is something added to the vision to improve the image
of Zeeland as a cycling destination.
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Position Paper: Youth in Zeeland and the Energy Transition

Introduction

Young people in Zeeland, ranging from practical students to
young urban professionals between the ages of 15 and 30,
represent a crucial stakeholder group in the region's future.
As the next generation of workers and residents, we will play
a key role in shaping Zeeland's economic resilience and social
fabric. However, Zeeland has fewer young people compared
to the rest of the Netherlands, and the region is facing a
structural "brain drain," where higher-educated individuals
move toward the Randstad. Statistics indicate that Zeeland
has approximately 10% fewer highly educated residents
than the national average, as well as significantly lower
numbers of HBO and WO students. This is shown in figure
1, 2 and 3 (alle cijfers, 2026). This demographic trend poses
a serious challenge for the region's long-term development,
making it essential to understand and address the needs and
perspectives of us young people.

Inwoners per leettidsgroep in de provincie Zesiand -

Figure 1 — age groups
Figure 2 — number of students
Figure 3 — educational level

Position

Our positions can be divided in four main issues including,
the energy transition, accessibility, housing, and quality of life.
These challenges not only shape our daily experiences but
also influence our decision to either stay in, or leave the region.
As such, our perspective aligns closely with the broader vision
of creating a future in which the energy transition contributes
to wellbeing, accessibility, and social justice, rather than
reinforcing existing inequalities.

Energy transition

One important aspect concerns the development of energy
infrastructure. Wind farms, for example, have a negative
impact on landscape quality (Wind Turbine Visibility And
Impact On Visual Amenity, 2025). This is particularly relevant
in a region like Zeeland, where open landscapes and coastal
environments are an important part of the local identity.
Therefore, it is better to cluster the windturbines in one
place than to have them scattered around the province and
impacting the whole landscape quality.

At the same time, there is a relatively positive attitude toward
nuclear energy compared to older generations. We view
nuclear energy as a necessary component in achieving
climate goals (Akinci, 2025). However, this support is not
unconditional. Our concerns remain about long-term issues
such as nuclear waste management and the spatial impact
of energy infrastructure. In conclusion, we are not opposed to

the energy transition itself but rather advocate for solutions
that balance environmental goals with quality of life and
spatial considerations.

Mobility

Another major issue affecting our quality of life is the limited
availability of public transport. Zeeland's mobility system is
fragile, with only a single railway line connecting the region to
the rest of the Netherlands. For example, the announcement
thattrains would not run for four monthsin 2029 led to protests
among students, highlighting the extent to which we depend
on this infrastructure (Wisse, 2024). In addition, the current
rail network does not provide direct connections to key urban
centres, nor does it effectively connect the different islands
within Zeeland. This lack of accessibility limits educational,
professional, and social opportunities, contributing to a sense
of isolation. During meetings we have expressed a clear desire
forimproved connections, such as a railway linking Zeeland to
both Ghent and Rotterdam, or alternative transport solutions
like water taxis (Lelieveldt, 2025).

Housing

Housing affordability is another challenge that we, as starters
in the housing market, not only in Zeeland, are facing. In
recent years, house prices have increased significantly
throughout the whole of the Netherlands, making it difficult
for starters to obtain a house also in this province. Although
the causes of this trend are complex, the growth of second-
home ownership, particularly in tourist areas such as
Renesse, plays a significant role in Zeeland. Properties are
often sold at higher prices to non-local buyers, reducing the
availability of affordable housing for permanent residents. At
the same time, the social structure of these areas is changing,
as fewer families live there year-round and local facilities are
forced to scale down (Bollen, 2022). This dynamic not only
affects housing accessibility but also undermines community
cohesion, making Zeeland less attractive for us to settle down
and start a family.

Overall quality of living

These issues are closely connected to broader concerns
about quality of life in the region. Taking in consideration
all the things mentioned before, we tend to leave Zeeland
because of the overall feeling caused by bad mobility, a lack
of facilities, limited educational opportunities, and a lack
of social and cultural activities (Van Maarschalkerweerd,
2011). Together, these factors create an environment in
which we feel to have limited opportunities for personal
and professional development. As a result, many choose
to relocate to more urbanized regions, further reinforcing
the cycle of demographic decline. The map below, figure 4,
shows the only railway and the few education points available
in Zeeland. It becomes very clear that especially Terneuzen
lacks both education and accessibility. The figure also shows
that most young people live around the bigger cities or near
industries and not near the coast, which is also because the
accessibility is less and there are less facilities.
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View on the vision

What we really like about the vision is the clustering of the
windmills. It is important that there are enough windmills
to provide the energy needs of Zeeland. However, Zeeland
should not become the battery of the Netherlands. There are
also other suitable places for wind turbines. For example, the
wind farm 'Borselle’ on sea could be expanded, it does not
affect the landscape quality.

Another great aspect is the addition of the train track
connecting Gent to Rotterdam. As previously mentioned, this
is something we really miss and would also make the lower
island more accessible. The addition of the light rail could
also make the coastal area more attractive. The connection to
Vlissingen and Middelburg would make it possible for people
to live near the coast and work or study in these bigger cities.
The big HUBs would be a good way to connect both the
energy and the mobility. Together with the smaller flex points
this really connects the whole vision.

However, with enhancing the tourism sector it gets even more
attractive to buy a second house in Zeeland which would
make it even more difficult to buy a house as a starter. There
should be better regulations around this topic to protect the
residents from this.

We also think that there could be more emphasis on the
addition of education and cultural activities. With the mobility
being enhanced it makes it easier to live in Zeeland and do
your activities elsewhere, but we would also like to have more
options close by and having other people come to us.

Individual position papers

This is concluded in figure 5. It shows the important points
highlighted: public transport in all kinds and the wind energy.
Furthermore, the nuclear energy that is already there is added,
this can stay but does not need to expand. And some places
for education and culture. There are no big issues with other
proposed aspects of the vision other than some, not spatial,
factors.

Figure 5 — Vision youth Figure 6 — Original vision

Conclusion

Ultimately, we are not only affected by current challenges
but are also a key to the region's future. Our perspectives
reveal critical gaps between existing conditions and the
desired future outlined in the vision. Addressing these gaps
requires targeted interventions that improve accessibility,
increase housing affordability, and create more opportunities
for education and social engagement. At the same time,
it is essential to actively involve young people in decision-
making processes, ensuring that our needs and aspirations
are reflected in policy development. By aligning the energy
transition with the needs of its younger residents, the region
has the potential to create a more sustainable, inclusive, and
attractive future.
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Appendix 16

Maria Angeliki Karagkouni
A Just Transition for Whom?

Industrial Workers in Zeeland's Energy Transition

1. Introduction: Position & Framing the Conflict

The ongoing energy transition in Zeeland is reshaping the
region's industrial landscape through the transformation of
energy infrastructures and production systems. Our group
as industrial workers represent a key stakeholder, directly
dependent on heavy industry and port-related activities. While
this transition is promoted at national and European levels
as a pathway toward sustainability, it generates significant
tensions at the regional scale, where local economies and
community stability are at stake.

In the societal arena of Zeeland, multiple stakeholders
(including youth, residents living near industrial sites,
environmental activists and local businesses) hold conflicting
visions regarding industrial expansion, nuclear energy and
tourism development. Positioned at the center of these
tensions, we face the consequences of these claims. From
this perspective, the current transition risks producing uneven
spatial outcomes and must be reassessed through the lens of
socio-environmental justice.

2. Stakeholder Role, Interests & Stakes

We constitute a central socio-economic group within Zeeland,
directly sustaining the region's industrial production, port
logistics and energy systems. Concentrated in areas such
as Zeeuws-Vlaanderen and the Canal Zone, our livelihoods
are closely tied to industries, including the chemical and
manufacturing sectors, which form a significant share of
regional employment (UWV, 2025; CBS, 2024).

Our concerns revolve around employment security, income
stability and the long-term viability of regional industry. Our
systemic values are centered around economic resilience,
social stability and fair participation in decision-making
processes. However, our influence within planning and
policy-making remains limited, positioning us as a vulnerable
stakeholder in the transition process.

What is at stake is not only employment, but the broader
socio-spatial fabric of the region. The potential decline or
relocation of industrial activities threatens to destabilize the
entire local economy of Zeeland.

3. Defining the Contested Spatial Development

The contested aspect of the envisioned development lies in
specific spatial reconfigurations of Zeeland's industrial and
energy landscape as it can be seen in the Map 1. We agree
with the rest of the stakeholders in the majority of the vision's
proposals, such as:

Improvement of health conditions

Increasing the region's employment

Be included in the policy-making

Increasing the mobility alternatives and accessibility

How -~

However, there are some aspects that need to be reconsidered.
This involves a shift toward new energy infrastructures
and potentially also nuclear facilities alongside with the
restructuring of existing heavy industry. Regional industry
actors have already raised concerns about increasing pressure
on existing industrial systems and the risk of economic decline
if transitions are not carefully managed (Impuls Zeeland,
2025; Smart Delta Resources, 2024). At the same time,
residents and environmental groups oppose further industrial
expansion and nuclear development (something that would
be beneficial for us, if new job positions are created).

As a result, overlapping spatial claims converge within the
same territories, positioning us at the center of a conflict in
regional development.

road agriculture road port road  energy 'road ' industries

villages

Map 1- Synergies and conflicts between the visions, Maria
Angeliki Karagkouni, March 2026
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4. Argumentation: Extent & Implications of the Position
4A. Spatial & Environmental Impacts

The energy transition in Zeeland produces uneven spatial
impacts, concentrating environmental and infrastructural
pressures within industrial regions such as Zeeuws-
Vlaanderen. These areas already host dense industrial
activities, leading to increased land-use competition
and environmental stress. At the same time, industrial
restructuring is creating spatial instability, as declining
production and job losses leave parts of these landscapes
underused or in transition (UWV, 2025). For us, this results in
a concentration of both environmental burdens and economic
risks as illustrated in Map 2 below. This reinforces an unequal
spatial distribution of impacts and challenging the principles
of ajust transition (Moodie, 2025).

Environmental impacts P N
of centralized industries /

Bult environment

I ndustres

Water

el 0 25 5km
—— Existing roads
—— Existing highways
Map 2 — Environmental impacts of centralized industries,
Maria Angeliki Karagkouni, March 2026

4B. Social & Inclusive Planning Impacts

Despite being directly affected, we have limited influence
over how the transition is implemented. Planning practices
remain largely top-down, with national policy goals overriding
lived experience. As a result, we are positioned as passive
recipients rather than active participants in shaping our own
future. As Arnstein (1969) would say: “participation without
power redistribution risks becoming a tokenistic process
rather than a mechanism for real change”.

4C. Governance & Multi-scalar Implications

Furthermore, national and European policies prioritize rapid
decarbonization, not always aligned with the industrial reality
we experience. For us, this means that our livelihoods are
increasingly shaped by decisions taken at higher levels. At
the same time, rising energy costs are weakening the position
of Zeeland's industry, with companies warning of declining
demand, production cuts and potential relocation (UWV, 2025;
Impuls Zeeland, 2025).
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5. Preferred Development / Alternative Direction

From our perspective, the energy transition should not be
rejected, but reoriented toward a more socially just and
regionally grounded pathway. We believe that a gradual
transition is needed, ensuring that existing industries are
supported and not erased. Safeguarding jobs and preventing
regional economic decline must be a central priority (UWV,
2025). This includes long-term accessible retraining
programs, enabling us to transition into emerging sectors
such as hydrogen.

We demand that we are equally involved in decision-
making. Moreover, as map 3 represents, the new spatial
strategy should distribute both the benefits and burdens of
the transition more equitably, avoiding the concentration
of negative environmental impacts in already vulnerable
industrial regions.

Renesse - Rotterdam

Synergies of the two
visions

synergetic areas

backbone of
energy transition

0 25 5km
Gent A

Map 3 — Synergies of the two visions, Maria Angeliki Karagk-
ouni, March 2026
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6. Spatial Implications & Representation

Ourpositionyields specific spatialimplications across Zeeland,
particularly within key industrial and infrastructure zones.
These are translated into the following spatial strategies:

1. Industrial Retention Zones

2. Industrial Transformation Corridors
3. Decentralized Energy Nodes

4, Spatial Redistribution of Impacts

5. Community—Industry Interface Zones
6. Reskilling & Transition Hubs

7. Strengthened Accessibility Networks

The summarized vision can be seen in Map 3.

Vision of the industrial
workers &

© fetiaining hubs

Bult emvronmen
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Map 4~ Vision of industrial workers, Maria Angeliki Karagk-
ouni, March 2026
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7. Conclusion: Position in the Deliberative Arena

In the context of the societal arena in Zeeland, we occupy a
critical yet vulnerable position within the energy transition.
While acknowledging the necessity of environmental
transformation, we cannot support a development that is
not characterized by socio-environmental justice for us. Our
position calls for a rebalanced approach, where our voice is
being heard and our demands fulfilled.

Within the deliberative arena, this translates into a conditional
stance: we support the transition only if it is implemented
through socially just, place-sensitive and inclusive strategies.
Without such adjustments, the current vision risks
undermining its democracy, which depends on its ability to be
justified to those most affected (Lafont, 2015).
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