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Abstract

In order to achieve the national target of climate neutrality by 2050, the
Netherlands needs to undergo an energy transition that will result in sweeping
change to the energy system.

Within the current energy system, energy poverty plagues nearly 400.000
Dutch households, and 75-percent of those households reside in social
housing. What if the systemic change inherent to the impending energy
transition could be used as an opportunity to eradicate energy poverty in the
Netherlands?

To answer this question, we design a vision and strategy to develop an
affordable, renewable heating system in the region of Arnhem-Nijmegen, with
the social housing community acting as both the social and organisational
heart.

We call this Social Heating.

The vision and strategy have been designed using a mixed-methods
approach involving conceptual and technical literature reviews, along with
news media, policy, case study, energy, organisational, and spatial analyses.

The result is a vision of an expanded, renewables-based district heating
network extending to most of the Arnhem-Nijmegen region, delivered by
a new, non-profit organisation, the Social Heating Association (“SHA"). An
associated strategy details how the vision will be implemented through a
combination of spatial and policy interventions, ordered over time in five
phases extending to 2100. By harnessing the existing organisational capacity
of social housing communities, and with careful planning and bold action,
it is possible to provide affordable, renewable heating to all in the Arnhem-
Nijmegen region.

Further, we believe this model for heating can be used as a template for
implementation in similar regions across the Netherlands.
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Chapter 1

Introduction.




The Klimaatwet, or Dutch Climate Act, was
passed in 2019 and sets a target of climate
neutrality by 2050 for the Netherlands. The end
goal for the Netherlands is clear, and there are
a variety of paths to get there, but all paths to
climate neutrality will require an energy transition
that necessitates sweeping and systemic change
across the whole of Dutch society (Erbach et
al,, 2024; Wetten.nl - Regeling - Klimaatwet -
BWBR0042394, 2023).

Achieving climate neutrality is, of course,
absolutely necessary in order for the Netherlands
to do its part in the global effort to avoid climate
catastrophe (Neumann et al., 2024).

But such systemic change has the potential
to deepen existing injustices and inequalities
(Tielbeke, 2020) and indeed, without more explicit
community involvement, certain groups may feel
left behind in the transition which could lead to a
decline in public support for the transition itself.

Addressing existing inequalities and injustices,
as well as adopting a more bottom-up, community-
centred approach to the energy transition are
essential if the transition is to be fair and socially
sustainable. This is our team’s mandate.

Figure 1: Co
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As a team, we are motivated by issues
of justice. Energy justice is a concept
that theoretically underlies most all of the
work presented in this report. But it also
encapsulates our collective motivation for
this work as a team. Energy justice can
be described as the application of justice
principles to energy policy, energy production
and systems, energy consumption, energy
activism, energy security and climate change
(Jenkins et al., 2016).

RGY

In content, the vision and strategy presented in
this report focus mostly on energy policy, energy
production, and energy consumption. Crucially,
though, our team has considered how justice
principles, including procedural, distributive, and
recognitional justice, can be applied to these energy
topics. These principles are elaborated further
in the conceptual framework section of chapter
three. The application of a justice lens to the energy
transition led our team to identify one particular
issue in the Dutch energy system: energy poverty.
In the next chapter, the issue of energy poverty is
contextualised within a specific community and
region to form the problem statement which serves
as the basis for the development of our vision:
Social Heating.

USTIGE

procedural distributive recognitional
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Chapter 2

Problem

Like stated in the previous chapter, our focus is
on the nationwide issue of energy poverty. To
delve deeper into this topic, we have chosen to
concentrate on a specific community and region;
the social housing community in the region of
Arnhem-Nijmegen. In this chapter, we explain
what energy poverty is and why we selected this
particular community and region as the focus of
our vision.

Statement.
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Issue

Energy poverty

Energy poverty, as defined by the European Commission, “occurs
when a household must reduce its energy consumption to a degree
that negatively impacts the inhabitants’ health and wellbeing”
(Energy Poverty, n.d.).

In the Netherlands, energy poverty affects around 390.000
households, using the LILEQ designation for energy poverty. LILEQ
describes households which have both low income and low energetic
quality, where low energetic quality refers to homes with poor
insulation/weatherization and relatively high energy consumption.

Energy poverty afflicts only a subset of the population, thereby
producing inequality and impeding a just energy transition.
Historically, energy poverty has been considered an issue of
income poverty and related income policy. But the two issues,
energy poverty and income poverty, while strongly correlated, are
not completely overlapping (Mulder et al.,, 2022). Therefore, energy
poverty deserves, and in fact requires, its own set of measures, and
the energy transition presents an excellent opportunity to introduce
such measures.

For this reason, our team has chosen to focus on the issue of
energy poverty, and specifically how it could be eliminated through
the process of change inherent to the energy transition in the
Netherlands.

Figure 2: Collage of Energy Poverty
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Community
Social housing

In order to contextualise the issue of energy poverty in a way that
would enable a grounded formation of a vision and strategy, we sought to
identify a community of focus. As described in the previous section, energy
poverty affects many households in the Netherlands, but it does not affect
all communities equally. Of the 390.000 households experiencing energy
poverty in the Netherlands, 75 percent can be found in social housing (Mulder
et al.,, 2022). However, only 29 percent of all households in the Netherlands
reside in social housing (Dashboard - Bouwen En Wonen - Aa En Hunze, n.d.).
This means that energy poverty disproportionately affects the social housing
community. Further, those in social housing are uniquely ill-equipped to lift
themselves out of energy poverty due to the combination of low income (and
therefore fewer resources to expend on home energy improvements) and a
lack of control over their living space that is inherent to renting. For these
reasons, we have chosen to focus our vision and strategy on this specific
community: residents of social housing.

Social housing in the Netherlands is provided by a network of 284
different non-profit housing corporations. Housing corporations are private
organisations that receive no direct subsidy from the Dutch government,
however they do make use of long-term, low-interest government loans to
fund construction projects. In total, there are 2.3 million social housing units
in the Netherlands, all of which are rented for a maximum of € 880 per month
as of 2024 (Ministerie van Binnenlandse Zaken en Koninkrijksrelaties, 2024;
Van Deursen, 2023). Figure 5 at the right shows the current organisational
structure of social housing in the Netherlands. Renters are represented
formally by renters’ associations, who communicate with housing
corporations on behalf of renters, although renters of course are able to
communicate directly with the housing corporations as well. Housing
corporations participate in both national and regional partnerships such as
HSPN (HSPN, n.d.).

Though social housing residents are among the most vulnerable with
respect to energy poverty, the sheer size and pre-existing organisational
capacity of the social housing community is a real asset for coordinating
and affecting systemic change. Later in the Vision chapter of this report, we
outline how this strength of the community can be harnessed to catalyse
systemic change in the residential energy sector and alleviate energy poverty.

Housing Ownership Type

Netherlands 29% 14%

Social Rent Private Rent

Figure 3: Graph of Amount of social housing

Private Owned

Energy Poverty by Housing Ownership Type
@ Social Rent

@ Private Rent Private Owned

Figure 4: Graph of Energy poverty by housing ownership type

NATIONAL/REGIONAL PARTNERSHIPS

coalitions of individual social housing corporations

SOCIAL HOUSING CORPORATIONS

non-profit housing providers

RENTERS ASSOCIATIONS

representing social renters

3
RENTERS

social housing residents

Figure 5: Hierarchical Organisation of Social Housing Community
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Region

Arhnem-Nijmegen

The final step in contextualising the identified issue of energy poverty was
to connect it, and the social housing community, to a specific region of the
Netherlands. To do this, we set out to identify a region that is often overlooked,
such that it might benefit more from our attention, that has a relatively high
percentage of social housing, so that the social housing community is
adequately represented, and that has some diversity in residential density,
so that whatever we design may be easily translatable to other regions of the
Netherlands.

Figures X and X on the right, shows the results of our analysis of news
media and academic publications related to the energy transition (add note
about method here). Broadly speaking, the south and east of the country
receive less attention in news media and academic publications related to the
energy transition compared to the north (Groningen) and the west (Randstad).
This led us to shift our focus to the south and east of the Netherlands. Next,
we mapped all municipalities with a higher-than-average share of social
housing (greater than 35 percent), shown in Figure X. Within the south and
east, there are a few clusters of higher social housing density near Arnhem-
Nijmegen, Eindhoven, Maastricht, and Enschede. This led us to the final
criteria, diversity in density. Of the five areas identified from the previous step,
Arnhem-Nijmegen, highlighted in Figure X, contains the most diverse mix of
small towns, mid-sized towns, mid-sized cities (Arnhem and Nijmegen), more
dispersed rural and agricultural settlements, and nearly uninhabited natural
areas (Veluwe). Further, Arnehm-Nijmegen is already well-defined as one of
thirty Energy Regions in the Dutch Regional Energy Strategy (“RES”), which
aims to coordinate relevant stakeholders in each region to develop a plan to
achieve the goals set out in the national climate agreement (Dutch National
Programme Regional Energy Strategies - Regionale Energiestrategie, n.d.).

The identified region, Arnhem-Nijmegen, is geographically defined by
the same borders used to outline the region in the RES. Arnhem-Nijmegen
lies within the province of Gelderland and is comprised of 17 different
municipalities (shown in Figure X), with a total population of 765.000, divided
amongst 355.000 households. The two largest cities, Arnhem and Nijmegen,
contain 166.000 and 182.000 residents, respectively (Centraal Bureau voor
de Statistiek, 2025). Spatially, the most prominent features of the region are
its four major rivers, including the Rhine, the Maas, the Waal, and the ljssel, as
well as a large section of the Veluwe National Park in the North.
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Figure 7: Social housing
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Chapter 3

Approach.

In this chapter, we outline the approach used
to develop our vision. The problem statement
will be briefly repeated, followed by a discussion
of the research questions that guided our work.
Subsequently, we present the theoretical and
conceptual frameworks, along with the methodology
used by our group.

Buneay |eroos
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Problem Statement

Energy poverty in the Netherlands is a real issue that calls for serious change. With the identification
of an issue, a community, and a region established in the previous chapter, the essential elements of our
problem statement are complete. Using the energy transition as a vehicle for change, we aim to address
the issue of energy poverty within the social housing community, in the region of Arnhem-Nijmegen. This
problem statement sets the topical, social, and spatial boundaries for our work. In the next chapter, we
use these boundaries to define a core research question therein, which establishes a framework for more
detailed analysis, and ultimately leads to the development of our vision and associated strategy.

o B

Figure 10: Collage of the prob/e statement
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Research Question

In order to address the challenge of reducing energy poverty
in the social housing community associated with using non-
renewable sources for heating, a central research question
was formulated to guide the design of a vision and strategy:

“How can we use the energy transition to
alleviate energy poverty in social housing?”

This central question is accompanied by a set of other objectives that support the research question to address other issue:

1 2 3 4

What are the problems of citizens What type of organisational shift(s) in What renewable energy solutions can What are the spatial implications of the
and communities living in social the roles of the housing corporations, local  effectively reduce energy poverty in social  diversification of heat sources and what
housing regarding the impacts of governments, and community will ensure a  housing while maintaining stability? does their integration into urban fabric look
high energy costs, energy transition just energy transition? like?

and environmental sustainability?

Buneay |eroos
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Theoretical Framework

The transition to renewable energy is not
merely a technical or economic challenge
but also a socio-spatial one. As regulating
policies and energy systems shift toward
adopting sustainability, it is crucial to
consider who benefits and who bears the
burden of these changes (Rawls, 2005).

While focusing on energy justice within
social housing, we must examine how the
energy transition can be used to reduce
energy poverty rather than deepen existing
inequalities. To build a holistic conceptual
framework, the project draws on theories
of social and spatial justice, particularly the
work of Nancy Fraser on justice dimensions
and Charles Taylor on the politics of
recognition.

Recognition
Justice

Distributive
Justice

Procedural
Justice

Figure 11: Theoretical Framework

Justice, as framed, consists of three
interrelated dimensions: recognition justice
(the acknowledgment of the social housing
community in proposed transformations),
distributive justice (the fair distribution of
resources such as affordable renewable
energy), and procedural justice (the fairness
of decision-making processes in energy
governance).

By integrating these theories of justice,
the project develops a conceptual framework
for energy justice that extends beyond
purely technical solutions. In doing so, the
theoretical framework provides a lens to
establish the conceptual framework which is
the foundation of “Social heating”.
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Figure 12: Addressing questions for a just transition

The energy transition demands a justice-oriented approach that
integrates concepts of distributive and recognition justice (Fraser
1995; 2009), politics of recognition (Taylor, 1994). The argument
that justice is twofold: it requires both the fair distribution of
resources and the recognition of marginalized voices in decision-
making (Rawls ,2005) is an interesting lens to adopt to look at the
project.

At present, social housing residents often face energy poverty
due to financial constraints and governance structures that limit
their participation. This ‘overlooking” mirrors what Taylor (1994)
describes as a failure of recognition, where factors like market
oriented development and emphasis on dominant groups over
less dominant gourps dictate the current reality. A just energy
transition, therefore, must not only address financial stability and
affordability through redistribution but also ensure that social
housing residents are actively engaged in the dictating some
factors shaping their energy futures.

The current trajectory of the energy transition in the world risks
creating new and exaggerating existing divides, where wealthier
homeowners who can afford the initial investment of switching to
renewable technologies with a huge upfront cost reap the benefits,
while others remain the disadvantaged ones with not being able to
switch despite having the will to do so.

The push to phase out gas and other fossil fuels will see an
increase in energy bills in the near future (Dutchnews.nl, 2024)
while disproportionately affecting these communities. Addressing
this calls for structural changes, such as the redefinition of profit
structures which don't necessarily see ‘Access to heating’ as a
public good. To create a non-profit driven energy cooperative that
puts affordability and access over profit, could be one possible
solution out of this energy crisis.

Buneay |eroos
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Conceptual Framework

Using the Theoretical Framework for
achieving Energy Justice, the main goals
and actions required can be fleshed out.

Prioritize Social
Energy Poor S Housing
Households First

Inequity

LTy

Equitable benefits

and burdens

An integral approach in urbanism seeks
to unify various theories and concepts in
this project, across the scales of nation,
region (Arneh and Nijmegen), and city
(Nijmegen)

This framework humanizes these theories
and applying them to urban planning by
addressing both potential opportunities
and existing challenges. Ensuring that
urban development is responsive to the
needs of all communities and not a top
down design exercise.

Structure

Just Governance

- Equitible,
Redefinition of non- profit
Profit structures energy

distribution
P
New energy
co-operative

-
-
-....
-

Figure 13: Conceptual Framework for the project

Recognition justice emphasizes acknowledging the structural inequalities
that have historically marginalized communities and ensuring that their
voices are acknowledged (Fraser, 1995).

In the context of energy justice, this means recognizing the systemic
barriers faced by energy-poor households, particularly those in social
housing, who often lack financial agency and decision-making power in the
energy transition. These communities frequently experience energy poverty,
not due to a lack of willingness to adopt renewable energy, but because
of financial constraints, limited access to infrastructure, and governance
structures that exclude their voices (Bal et al., 2021).

Prioritizing social housing in the transition towards renewable energy
ensures egalitarianism, addressing not only economic disparities but also
injustices in energy accessibility. This aligns with Taylor's (1994) Politics
of Recognition, which argues that justice requires more than just resource
distribution—it demands the validation and inclusion of marginalized
communities in shaping their own futures.

Distributive justice in energy systems focuses on ensuring equitable
access to energy, making it affordable for all. Achieving stability and
affordability in energy pricing is crucial to preventing energy poverty, where
low-income households bear disproportionate financial burdens. Stability
(both economic and in energy systems) ensures affordability and guarantees
that every household, including those in social housing, can access energy
without compromising other basic needs. A key way to achieve this is by
redefining the profit oriented energy sector. Shifting towards a non-profit
energy production and distribution model can ensure that all communities
benefit from the energy transition, advancing social equity.

Procedural justice ensures fairness in governance, transparency, and
inclusive decision-making processes. In the context of a just energy
transition, procedural justice calls for the active participation of diverse
groups, ensuring that their concerns, needs, and perspectives are considered.
A key mechanism for achieving a just governance could be formation of
co-operatives. These facilitate a bottom-up governance system where
stakeholders collaboratively manage resources and ensure that decision-
making processes are equitable and participatory.

Buneay |eroos
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Methodology

National
Regional
® Neighbourhood

M1: Across various scales -~~~ """"TTTmootoooooommooo oo @ ----ooommooooooooos i Jaieieiiieieieie e S

Before delving into the methodology
in the following section, it is essential to
provide an overview of the various scales
that are relevant to this project. The
research and analysis operate on multiple
levels, starting with the broader scale of the
European Union (EU) and the Netherlands,
which sets the context for regional and
national policies. The next level of analysis
focuses on the specific region of Arnem and
Nijmegen, as established in Chapter 2. The
pilot project then zooms in on the city of
Nijmegen, providing a focused case study.
Finally, the smallest scale involves various
neighborhoods within  Nijmegen, where
specific pilot projects will be implemented.
These neighborhood-level pilots will be
derived from the catalogue of strategies
developed during the course of the project,
ensuring that the solutions are tailored to
local contexts while contributing to the
broader goals of the research.

M2: Across various research methods

In this research we made use of various sources of secondary data:
1) Empirical data from National data sources like RES, Overzichtskaart, PDOK, Atlas Leefomgeving, and Klimaatmonitor was used to do spatial analyses in QGIS.
,” “. 2) Academic and Research articles were read and analysed to draw the conceptual framework for our project.
:\\ Data Collection 3) News articles, from national and local news portals were collected using various search engines like Nexus Uni, etc.
4) Various case studies were studied to understand successful examples of energy transition and community cooperatives from across the world.
2= _‘" BN
For the spatial analysis, we followed the following steps to establish the vision for our project:

! § 1)The news and media was analysed on the software Atlas.ti to test our assumptions and understated the community perspective.
2)The data gathered during data collection was culminated various potential maps, highlighting the feasibility of our vision and identifying various locations where
3 ; our project can be envisioned.
. ) 3) Initially, the project’s area of research and rationale was guided largely by intuition and ideas of justice. To reinforce our approach, we analyzed case studies to
identify common patterns and assess the relevance of these insights to our proposed design solution.

i
'
'
1
y

4 ) To develop a comprehensive conceptual framework, this project approaches the energy transition not solely as a technical or economic issue, but as a fundamentally
Frameworks | socio-spatial challenge. The framework is constructed through a critical lens of energy justice, aiming to explore how the transition can alleviate, rather than exacerbate,
N ) energy poverty.

T
. The project envisions a just energy transition starting with social housing. It combines spatial analysis, justice theory, and stakeholder analysis to identify key areas
of intervention. Centred around the creation of the Social Heating Association, the strategy focuses on organizing governance, diversifying renewable heat sources
¢ Designing ' (geothermal, aquathermal, residual heat), and expanding distribution networks.
\ Strategy i

A phased approach links policy, spatial goals, and community needs through maps, diagrams, and a catalogue of interventions. The final vision offers a replicable
framework—tested through pilot projects in Nijmegen—for future energy-just cities, ensuring affordable heating, improved livability, and increased resilience in the built
o o environment.

'

. and Vision
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Methodology

The systematic explanation of the
methods deployed in the project can be
best shown using the form of this curve.
The methodological framework presents a
structured approach to investigating energy
poverty and developing a strategy.

We illustrate the curve in four key phases:

Basis, Investigate, Resolve, and
Re-Investigate. The curve oscillates
along two axes—Empirical to Conceptual
Fragments on the vertical axis and a time
line progression on the horizontal axis.

Basis (Initial Research & Problem Definition)
The foundation of the project built of
the commonality in the area of interest
and defining it (energy poverty).

Includes observations and understanding
issues of unjust energy transition systems.

Incorporates primary data collection, policy

Develops the problem statement
and research question.

reviews, and academic theoretical frameworks.

Investigate (Analysis & Conceptual Framework):
The focus of the project is established here.
Develops a strong framework for basing the

project based on existing theories
Conducts analysis of various kinds with
anchoring case studies and explores
the various nuances of social housing

and the current energy landscape.

All these complied to identify synergies

Resolve (Vision & Strategic Development)

The vision for a just energy
transition is developed.

Emphasizing the priority to social housing
Organise energy co-operatives.

Focuses on decentralised energy production
and identifying potential regional synergies.

Re-Investigate (Strategy & Implementation)

Defines a strategy to implement the vision,
considering stakeholder organization,
timelines, and a national network.

Develops a prototype for mid-sized cities to
scale the approach.

Concludes with reflections, assessing
the impact and refining the strategy.

reflections

) research
project  guestion
goals .- )
/. \\ N
— J/ 4 P
< i ' :vision
= problem @ g ‘hypothesis ;
& statement /! ] olicv & pyototype for other
O oL S p Y mid-sized cities
= Cision - Lk ; «  synergies stakeholder - @ -~ futureofthe
@] academic . 7 ramewor () analysis . A 2 ~@project
o theortitical statements : | b social housing T .
research frameworks therotical ® ! e . fj[St // \]—
papers _---""-e. framewark', ) : =% N K \\\
[ ] S : S L’ e N I \
0 S Y [’ ‘@ new energy ! 8
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' ' strategy
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Figure 14: Methodological Framework
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Chapter 4

Analysis.

To gain insight into the functioning of the
current heating system and what the challenges
faced by the social housing sector are, we
analysed various factors relevant to our topic. To
better understand the community, we conducted
a theoretical analysis and held interviews with
two key organizations in the region; housing
corporation Talis and renters association HSPN.
We also examined the existing heating system, its

stakeholders, and the policies currently in place.
Since our vision includes significant interventions in
the region of Arnhem-Nijmegen, we aimed to better
understand the landscape and its opportunities. To
do this, we did a case study, analysing comparable
cases from the Netherlands, Denmark, and England.
At last, we explored the renewable energy potential
and spatial implications specific to the region of
Arnhem-Nijmegen.

Buneay |eroos
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Understanding our Community

Media Analysis

The media analysis is based on news
articles highlighting the voice of residents
living in social housing.

No stability for residents

As the transition to sustainable heating
systems  progresses, social housing
residents are increasingly confronted with
uncertainties. The long-term outcomes of
renewable energy solutions often remain
unclear, particularly regarding potential cost
increases following housing renovations
or the implementation of district heating
systems (Suikerbuik, 2024). This lack of
clarity contributes to a sense of instability,
which can lead to heightened stress among
residents.

Lack of communication

In addition to the instability caused
by unclear energy solutions, tenants
have voiced frustrations over inadequate
communication, which exacerbates their
sense of uncertainty. The community
has expressed concerns regarding the
communication strategy employed by
Talis in relation to the installation of district
heating. Both the district heating provider,
Firan, and the social housing corporation,
Talis, issued a notification to residents
just one day prior to the commencement
of construction. As one resident, Maters,
remarked, “That's ridiculous. Why now?
And why are we only being informed so
late? This has been the case throughout
the entire process: no one listens to us,
and everyone looks the other way” (Smid,
2024). In addition to grievances regarding
communication surrounding energy
improvements, tenants of social housing
corporations have voiced further concerns
to newsoutlet De Gelderlander (Suijkerbuijk,
2024), highlighting that they had received
letters from Talis that were perceived as
having a threatening tone.

Het is grondig mis met het vertrouwen in de Nederlandse politick
De eclatante verkiezingswinst van Geert Wilders is daarvan

het overtuigende bewijs. Auteur René Cuperus van de sprzakmakende
Atlas van afgehaaht Nederland ziet wel kensen om dit vertrouwen terug
te winen. ,,Neem de toekomstonzekerheid van mensen serieus en

neem op het viak van migratie en integratie een voorbeeld aen de Denen.”

» Huurders van corporatie Portaal in rep en roer vanwege extreme stijging

Woede om energievoorschotten

Huurdersvan twee fiatsvan
corporatie PertaalinNijmegen
zijninrep enroer Een brieflaal
zien dat sommigen drie keer
zove elaan voorschotten voor
energie gaanbetalen,

Mitchel Suijkerbuijk
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‘Niet slim i
Opvallend s dar een Portaal-mede-
werker in malontat met een
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Daarin staat dar de energie doar
Portaal niethelemaal ‘dim’ isinge-
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Emergency solution after sky-high
energy costs: Nijmegen pays bills of
hundreds of tenants

Paying up to 5000 euros in additional charges for heating your home:
tenants in Nijmegen were shocked when they saw their energy bills. The
municipality is now coming up with an emergency solution. It will open its
purse strings and pay their final bills.

There is a lot of criticism of the
heating network, but the alderman ,; o

fully believes init: 'Residents can Ophef om ‘drelgende brief Talis

s, o T dac

— never be the victims'

Zorgen over gasloos wonen

The ion of heating should make natural gas even more
redundant in Nijmegen. There has been unrest about this for some time in
two D districts. A ion with Tobias van
Elferen about the i future and "I believe in it to my
toes.”
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Figure 15: Collage of newsarticals about the energy bill

High energy bills

In February, De Stentor reported a record-high increase in gas
prices, surpassing even the levels seen during the energy crisis. To
assist low-income households struggling with these rising costs,
the municipality extended its emergency fund (Voermans, 2025).
However, the impact of soaring energy prices isn't limited to those
relying on gas heating. For example, Rob Careman, a tenant of the
Portaal housing corporation, shared with De Gelderlander that his
energy bill tripled after the introduction of a new district heating
network (Suijkerbuijk, 2024). Portaal attributed this sharp increase
in costs to an unfavorable energy procurement strategy, explaining
that while they aimed to purchase energy efficiently, the market
conditions at the time resulted in high prices. Shortly after, energy
prices dropped, further complicating the situation. This fluctuation in
energy costs has made it increasingly difficult for Portaal to provide
affordable heating for its tenants. In response, the municipality
of Nijmegen implemented an emergency measure later that year,
covering all energy costs that exceeded 100 euros (Suijkerbuijk,
2024). Despite these efforts, Portaal emphasized that it is ultimately
the government'’s responsibility to ensure households have sufficient
income to cover essential expenses, including energy bills and rent.

Densification

As the demand for housing continues to escalate, the need for
social housing has become increasingly pressing. In both Nijmegen
and Arnhem, the waiting times for social housing exceed the national
average in the Netherlands. According to data expert Jasper Hol,
the average waiting time in this region is 22.6 years (Reith, 2023).
Research further reveals that in Arnhem, there are 250 individuals
on the waiting list for each available social housing unit (Mulder,
2023). Social housing corporations have reported a continued
increase in this number. The housing shortage has effectively turned
access to housing into a privilege, rather than a fundamental right
(Huibers, 2025). In addition to the issues related to energy costs
and communication, the housing shortage is also a critical factor
influencing residents’ stability and wellbeing. For new developments,
it is crucial that municipalities aim for at least 30% social housing
within new urban densification projects (Ministerie van Binnenlandse
Zaken en Koninkrijksrelaties, 2023).

Liveability

Aedes, the overarching organisation responsible for all social
housing, asserts that social housing in urban areas is currently
unevenly distributed. This imbalance contributes to reduced liveability
in neighbourhoods with a disproportionately high concentration of
social housing (Van Hulten, 2018).

Vulnerable neighbourhoods are more likely to be “neglected.” Media
coverage in Nijmegen highlights this issue, with residents reporting to
De Gelderlander that they experience feelings of insecurity, problems
related to waste disposal, and a diminished sense of social cohesion
(Suijkerbuijk, 2024). In addition to the housing shortage and issues
related to energy costs and communication, these factors further
erode the overall liveability for residents in these areas.
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Understanding our Community

Interviews with HSPN and Talis

To gain a deeper understanding of the social housing
community, interviews were conducted with representatives
from both a social housing corporation and a renters’
association. These interviews served to validate many of the
issues identified during the media analysis, while also refining
and expanding upon some of the initial findings.

The key insights derived from the interviews are
summarized on the right. The renters’ association confirmed
that a significant number of tenants have experienced a
threefold increase in their energy bills. Additionally, they
reported that the emergency financial support previously
available is no longer being provided. As a result of persistent
negative developments in recent years, approximately
80% of tenants are currently unwilling to engage in further
participatory initiatives, citing a lack of perceived benefit.

Contrary to some of the narratives identified in the media
analysis, the social housing platform HSPN expressed strong
confidence in the current state of communication among
the housing corporation, the renters’ association, and the
tenants. They emphasized the presence of multiple direct
communication channels, which they regard as a distinctive
strength compared to other regions.

The social housing corporation Talis acknowledged the
volatility of energy costs and their partial responsibility in this
context. However, they also emphasized that they operate
in accordance with municipal energy transition policies and
do not play an active role in shaping or implementing the
transition to alternative heating systems.

CONCLUSION 1: HSPN

renters

association _ A
social housing

association

currently clear communication
between the two associations and renters

CONCLUSION 3: HSPN

jul2023  dec 2024

energy bill multiplied 3 times
over the last 1,5 years

CONCLUSION 5: TALIS

unstable energy bills
because housing corperation
is a purchaser of heat

CONCLUSION 2: HSPN

no more emergency fund
from the dutch government

CONCLUSION 4: HSPN

AU

80% unwilling to particpate
out of fear of bad news

CONCLUSION 6: TALIS

following municipal visions
no active role in the transition of heat

e

Figure 16: Understanding the community

Buneay |eroos

20



Buneay |eroos

Residential Heating System

- T el
Figure 17 on the right presents a visualization of the current heating i

system in the Netherlands. As of 2022, approximately 87% of the national
housing stock was heated using natural gas (De Bondt et al, 2024).
Historically, a significant portion of this gas was sourced from domestic gas
fields, most notably the Groningen field. However, by 2022, less than one-fifth
of the country’s natural gas production originated from Groningen. With the
official closure of the Groningen gas field in 2023, remaining production has
shifted to smaller domestic fields (Centraal Bureau voor de Statistiek, 2023).

DECENTRALIZED

|
CENTRALIZED |ﬂdiVidUO| i
‘ I

As a result of this shift, the Netherlands has become increasingly reliant
on imported natural gas (Wolting, 2021), exposing the national heating
infrastructure to greater vulnerability from global market fluctuations
(Centraal Bureau voor de Statistiek, 2023). Imported gas is transported via
the national transmission network, operated by Gasunie, and then distributed L _ f _________________________________

- Electric
District

‘ Heat Pum
g Gas Boiler I

Collective

Gas Boiler

toregional operators such as Liander in the region of Arnhem/Nijmegen. This
highlights the centralized nature of the gas transport system, which spans
long distances and reinforces the country’s dependence on international

sources (Ministerie van Algemene Zaken, 2025). ROdiOTor Under floor Warm Air
heating

In response to these challenges, the Netherlands is transitioning toward
a decarbonized and decentralized heating system (Ministerie van Algemene Figure 17: Current heating system scematic
Zaken, 2025). Although heat production traditionally takes place at the
household level via individual gas-fired boilers, there is growing emphasis
on sustainable alternatives. These include electric heat pumps for individual
homes and district heating networks in more densely populated areas. In
the Arnhem/Nijmegen region, several neighborhoods already utilize district
heating, which is supplied by sources of residual heat. These locations are
indicated on the map of figure 18.

Current renewable heating landscape
—— Main distribution lines
District heating

i Residual heat source from industry
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processin‘

ARN waste
processing
plant
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Figure 18: Current renewabl& heating landscape Arnhem-Nijmegen
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Figure 19: Schematic section of the current heating syérem




Existing Policies

To get a better understanding of the current situation and future plans, we

Buneay |eroos

conducted research into the following policies.

Going -
CLIMATE-NEUﬁAL
by 2050

A STRATEGIC LONG-TERM VISION FOR
A PROSPEROUS, MODERN, COMPETITIVE
AND CLIMATE-NEUTRAL EU ECONOMY

m\ |

Zero carbon
buildings 2050

2050 all housing gas free

By 2050 the European Union aims to be climate-
neutral (Going Climate-neutral by 2050, 2019).

In the Netherlands the main usages of gas is for
the heating and cooling of the built environment
with 87% (CE Delft et al., 2020 p.11, table 2). To have
zero emission by 2050 all the exsisting housing has
to have renewable heating sources.

R R R AR

Ambem Higneyet

ESEE.

Regionale Energie Strategie
Arnhem - Nijmegen 2024

RES is looking into alternative heat sources and focuses on regional collaboration

To become a zero emission region the Regional Energie Strategy (RES) stated that
every municipality in the region has to execute the goals for a climate agreement on a
local scale (“Regionale Energie Strategie Arnhem - Nijmegen 2024 - Verrijking RES 1.0,”
2024).

Most of the local descions are about the placing of the new heating network that will
bring together different sources for the heat demand. The source of production needs
to be close to the consumption site, this are local interventions in the landscape.

Local stakeholders are present for communication with the region and residents.

Production sites for electricty will be decided on regional to prevent them from being
littering the landscape.

OVERZICHT TRANSITIEVSIES WARMTE

% Nijmegen

Fransitievisie w
~Gerfieente i

Heat visions created by municipality

Every municipality has created a heat vision stating until 2030.

In Arnhem the changes in the landscape will happen localy
with participation of the residents (Wijkgerichte Energietransitie -
Gemeente Arnhem, 2025). A heating network will be spread out in
different neighbourhoods. Together with the network the livability
will be upgraded and expandend.

Nijmegen looks at a network where multiple heating systems will

come together to provide heating to the neighbourhoods (Gemeente
Nijmegen & Royal HaskoningDHV, 2024). The network needs to
be adaptable to future changes in the city. Similar to Arnhem the
residents have a say in the changes of the landscape.

Meer landschap meer stad
Groene Metropool Arnhem Nijmegen Foodvalley 2040
Verstedelijkingsconcept

Opgavebeschrijvingen
Verstedelijkingsstrategie

voor (12/01/2023)

Municipality visions

The Green Metropolian Region (RES), which the cities Arnhem and Nijmegen are part of, have a
densification strategy of two parts for the future of the region.

A total of 60.000 housing will be needed to housevest the growing population. Most the
additions will be focused around the train stations (to improve mobility) and in the city centres.

In Part 1 (Meer Landschap Meer Stad Groene Metropool Arnhem Nijmegen Foodvalley 2040,
2023) of the booklet, the suggestion for locations of expansion of the residential areas is given. In
the cities the densification is a mix of housing, work places and greenery. In the outskirts and the
more rural areas energy production is added to the mix as well.

Part 2

Gebiedsuitwerkingen, 2023) goes into detail of what this strategy means for the different

(Opgavebeschrijvingen  Verstedelijkingsstrategie ~ Onderzoeksagenda  Voor
municipalities. They, together with their residents, have the final say in the changing landscape.
Because of the spread apart layout of the city centres the densification will follow the exsisting
structure.
Important for the municipality is that the region keeps it's green identity while expanding the

capacity of residents.

Staat van de Volkshuisvesting
Gelderland ;

Hoe gaat

& provincie

Gelderland

All housing 2030 D or above

The government requires all housing to have an
energy label of at least D by January 1st 2029 (Tweede
Kamer der Staten-Generaal, 2025).

Currently around 1,5 million residential homes have a
label of either E, F or G (How Existing Homes Are Given
Energy Label a++++ | TNO, n.d.). The switch from gas
heating to renewable sources will improve the energy

label.

gt

Energiearmoede in
de warmtetransitie

Onderzoek naar beleidsinstrumenten

-
A CE Delft
W

Comnitted to the Environment

Fundings for energy poverty

All'households in the Netherlands can be cut of from the electricity if they do not pay
their bills in time. For the basic energy need they get a compensation of the government
(European Climate Foundation et al., 2021 p.4).

The fundings from the government will priroitise the poorer neighbourhoods as
there the housing generally have a lower energy label.

To subsides these people for their energy bill the government has created a
Temporary Energie Fund foundation (Stichting Tijdelijk Noodfonds Energie (TNE))
which is a public-private foundation. From the government there is a sum of €60 Million
to help out the households (Ministerie van Sociale Zaken en Werkgelegenheid, 2025).

This foundation has been helping households experiencing energy poverty since
2022. They've helped over 25% of the households in the Netherlands with their energy
bills.




Stakeholder Analysis

The next step in the analysis involved
identifying and positioning the various
stakeholders involved in and affected
by the social heating project. To do this,
we employed a power-interest matrix,
a strategic tool that allowed us to map
stakeholders according to their varying
levels of influence (power) and engagement
(interest) in the project. This helped reveal
the dynamics between public, private, and
civic actors, and identifying the different
treatments required for each sector.

Actors of the heating system: Conclusion

The stakeholder power-interest matrix
reveals the imbalance within the energy
transition landscape.

Civic actors— most notably Social
housing renters and their associations
demonstrate high interest but lack power,
highlighting the need for empowerment
and participatory governance. Meanwhile,
disengaged citizens who show both
low power and interest, require targeted
awareness and capacity-building efforts
and pointing to a need for wider outreach.

In contrast, private sector actors display
a mixed status- while gas companies
hold significant power but require to be
encouraged to switch to cleaner energy
production schemes. Renewable energy
and district heating companies show
opportunities to be engaged in the project
and directed toward equitable and inclusive
models. Other actors in the system like
Electricity Grid Operators, Local Farmers,
and Farmers Associations generally fall into
the medium or low power and interest zones,
with potential to be mobilized depending on
their role in project.

Public sector actors, including national
and local governments, are both highly
powerful and interested, positioning them
as pivotal agents for systemic change
through policy support, infrastructure
funding, and reform.
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Figure 20: Stakeholder Power-Interest Matrix

Desired position of the stakeholders

Nationale Government (National Government), Provincie (Province), and Gemeente (Municipality) occupy the high power-high interest quadrant,
indicating they are crucial to engage with for policy alignment, funding, and implementation strategies. The Housing Corporatives are positioned
with moderate power and interest, often acting as intermediaries between the state and renters.

Social housing renters and their associations demonstrate high interest but lack power. Meanwhile, some portion of renters show both low
power and interest. Environmental advocacy groups within the society are gaining interest and moderate influence, but lack attention and
interest towards the social housing community.

Electricity Companies, District Heating Companies, and Renewable Thermal Energy Companies have high power, with varied
degrees of interest. Their potential role as energy providers gives them leverage, though alignment with social goals may vary.
Gas Companies maintain high power but are marked by low interest, due to the diminishing role of gas in a decarbonized future. Industries
(emitting waste heat), Electricity Grid Operators, Local Farmers, and Farmers Associations generally fall into the medium or low power and
interest zones.
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Stakeholder Analysis

Organisation of the Current Heating System

The current organisational structure
of the heating system can be seen in the
diagram, along with the various roles and
relationships among stakeholders involved
in the heating transition.

At the core of the governance structure
is the municipality, which plays an important
role in shaping the local heat visions.
Municipalities are informed by district
heating companies and grid operators about
the feasibility of energy infrastructure and
supply options. This forms the foundation
for municipal heat strategies.

Heat suppliers—primarily responsible
for developing new energy sources operate
alongside with constructors/operators/
owners, which include district heating
companies and grid operators. These
actors not only develop the system, but
also carry out the construction, operation,
and expansion of the heating and electricity
networks.

On the demand side, we see that the heat
buyers, which includes the social housing
corporations and other private housing
entities. These actors are key intermediaries
between suppliers and users. They are
responsible for playing a communicative
role with the heating users—notably the
social housing community and renters’
associations.

This organization highlights a sort
of top-down dynamic in which technical
and institutional actors (e.g., suppliers,
operators, and municipalities) hold key
decision-making power, while end users are
the peripheral stakeholders.

— HEAT SUPPLIERS

Inform on possibilities

CONSTRUCTORS/ OPERATORS/
OWNERS

DISTRICT HEATING COMPANIES

— Inform on feasibility

GRID OPERATORS

Inform on feasibility

NFORM

— MUNICIPALITIES —

DEVELOP

HEAT SUPPLIERS

Develop and explore new sources

CONSTRUCTORS/ OPERATORS/
OWNERS

DISTRICT HEATING COMPANIES

Built and operate heating network

GRID OPERATORS
Expand electricity grid

HEAT BUYERS

SOCIAL HOUSING CORPERATIONS «——

PRIVATE HOUSING

Interestingly, within the energy landscape there can
be other potential synergies with stakeholders who are
not actively Involved in the current system.

Farmers and owners of empty or underused land
have the potential to be included in the system but
are currently not integrated. As such, they represent
untapped potential.

NOT ACTIVELY INVOLVED

/ N
: FARMERS :
1 |

|
: OWNERS OF |
| EMPTY,/UNDERUSED I
\ 1

HEAT USERS
COMMUNICATE
RENTERS ASSOCIATION

!

SOCIAL HOUSING COMMUNITY

Figure 21: Organisation of the Current Heating System
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Case Studies

In order to gain a better understanding of renewables-based district

heating, and to ground our proposed interventions with reference to real- District Heating System- Denmark

world implementation, we analysed three case studies and reviewed two T TS TS TS TS TS TS TS TS TSI T T T T

refecgenje pro‘JecLs. = refs(enfoe ptr.OJects are prodgtctlon SIteSOWhICh bestldzs In the village of Hvide Sande, Denmark, a local district heating company
procuc pn aisohave a public function as Comr_w_”' y space. bne case study has established a district heating network that serves 1,637 customers with
from Hvide Sande, Denmark proved the feasibility of a renewables-based

heat supplied by 92 percent renewable sources.

district heating network, demonstrated the importance of integrating thermal
energy storage, and made clear the benefits of diversifying thermal energy
sources (Andersen et al., 2023). Another case study from the London Borough
of Islington provided a proof of concept for public ownership of district heat
production and distribution, as well as for public-private collaboration in heat
network construction (Tilia et al.,, 2021/2022). Finally, the WarmtelinQ project
in the Randstad illustrated the feasibility of a regional-scale thermal energy
pipeline, designed to serve multiple communities and accommodate multiple
thermal energy sources (WarmtelinQ, n.d.).

Ski- slope hill, Copenhagen Figure 24: Copenhagen case study

Figure 22: Denmark case study

Figure 23 shows the components
of the district heating network which
is comprised of two natural gas fired —
combined heat and power units
(producing heat and electricity), three
large wind turbines used to power electric B ]
boilers, a large heat pump used to produce :\' -J:
hot water, a 9.500 m2 solar thermal array, Natural gas
and two hot water storage tanks with
a combined capacity of 3.200 m3. The
diversity of energy sources, coupled with
ample energy storage capacity, means

that the Hvide Sande district heating
company is able to store thermal energy V4

Power grid

In Copenhagen a 410-foot tall smoke
stack is a turned to a ski hill, a tourist

attraction.

Gas boiler

Tank Storage

when it is produced but not immediately AeeEy S
needed, and buy and sell electricity from/ Y, oot
to the grid dynamically based on real-time l Y Torkstorage i
electricity prices (Andersen et al., 2023). sl

This ultimately translates into lower
heating costs for the residents of Hvide
Sande, who in 2022 paid one-tenth of the
average annual heating cost in Denmark
(EMD International, 2024).  source for
adapted diagram

Homes
ating Network

Figure 23: Denmark site

The Ruhr Area in Germany, turns Old
Industrial into a tourist prescient
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Case Studies

WarmtelinQ- Netherlands

Running from the port of Rotterdam to
Leiden via the Hague, the WarmtelinQ, once
completed, is a district heating pipeline that
will connect residential, commercial, and
agricultural (greenhouses) heat customers
throughout the region with industrial waste
heat sources in the port of Rotterdam. The
pipeline is being constructed with multiple
as-yet unconnected T junctions, such that
future connections along the line can be
accommodated in the future. Although
currently there are only plans to connect
industrial waste heat and heat from waste
incineration plants to the pipeline, there is
room in the future for geothermal sources to
be added (WarmtelinQ, n.d.). Most relevant
to our work, though, is the scale of this
project. It runs a length of approximately
45 km in total, a distance that is similar to
the length across the widest portion of our
region, Arnhem-Nijmegen. This proves that
a district heating pipeline of such a scale is
indeed viable.

Hoofdtransportnet
Viaardingen - Den Haag
Rijswijk - Leiden

Delft-Westiand | Delft- Oostland

q
Vondelingenplaat - Pernis

Botlek - Vondelingenplaat

Pompstation

Mogelijke distributienetten
en lokale warmtebronnen

Aansluiting distributienetwerk
enwarmteoverdrachtstation

. Mogelijke aansluiting distributienetwerk
" enwarmteoverdrachtstation

F? Warmte / koude opslag

Aardwarmte

R
/ﬁ Aquathermie
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ieten

Ty

Afnemers
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% -

" Y—
B seoivensianonn

Glastuinbouw
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Zuid-West

Botlek_ml

"

Den Haag

O\
S

C Rijswijk

Haven Rotterdam

Schiedam

g ﬁ 4 Pernis

Figure 26: WarmtelinQ system plan

The London Borough of Islington owns and operates
an actively expanding district heating network that
currently serves 1.400 residential units as well as a few
commercial units (including a local primary school) and
two leisure centres. Heat is provided by combined heat
and power systems, along with a first-of-its-kind heat

recovery system connected to the London Underground.

Figure 27: Bunhill 2 Energy Centre,
London Borough of Islington, UK

Residential customers are primarily social housing
residents in surrounding council

Though many stakeholders

throughout the project, including the Greater London
Celsius Project,
and several private companies, heat production and
distribution is entirely under the control of the Borough
of Islington, a public, non-profit governing body (Tilia et

Authority, Transport for

al., 2021/2022).

housing estates.
have been

London,

Energy Cooperative in Social Housing- England

involved
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Energy potentials

Thermal potentials
Aquathermal

Aquathermal energy is a sustainable form of thermal
energy harvested from bodies of water. In our vision, Social
Heating, aqua thermal energy will mainly be used for heating.
Research from CE Delft and Deltares in the Netherlands shows that aqua
thermal energy has the potential to supply more than 40% of the heat demand
of the built environment in the Netherlands. As a renewable alternative,
aquathermal energy plays a key role in the heating of buildings and can
make a significant contribution to the transition toward a gas-free future.
By combining a heat exchanger with a heat pump, surface
water can be used to deliver sustainable heating through district
heating networks (Aquathermal-energy \ AquaCOM, z.d).
There are three types of aqua thermal energy; energy from surface water,
wastewater and drinking water. Wastewater and drinking water have lower
potentials compared to surface water in the Netherlands (Energy.nl, 2024).
In this strategy, only aquathermal energy from surface water will be used.

The four rivers that flow through the region of Arnhem-Nijmegen; Waal,
Nederrijn, ljssel and Maas-Waalkanaal, are giving the potential to use aqua
thermal energy in this region. In addition, the port of Nijmegen offers suitable
locations for aquathermal energy production sites.

[ | Aquathermal 2km
Aquathermal 5km

Figure 29: Aquathermal potential

Residual heat

Industry is a large sector in the Netherlands. Almost 20% of the
Dutch economy is related to this sector (Van Gessel-Dabekaussen,
2018). These industries produce a lot of heat that goes to waste after
their processes. Using this waste heat, also called residual heat, as
a source for heat networks could be an interesting way to reduce
emissions (Industrial Residual Heat | Energy Transition Model, z.d.).

In the region of Arnhem-Nijmegen, residual heat is already used
and the province of Gelderland, the municipalities of Arnhem and
Nijmegen, Nuon & Alliander DGO want to jointly promote the use
of more sustainable residual heat (Nijmegen Aardgasvrij 2025).
The residual heat of waste burning facilities, condensation heat,
sewage treatment heat and wastewater treatment heat are
widely used throughout the region. But the goal is that residual
heat is going to play a bigger role in the energy transition.
The big clusters in and around the region of Arnhem-Nijmegen will play
an important role in the future to achieve this. The NovioTech Campus in
Nijmegen, the Greenport in Arnhem and the manufacturing industry of
Achterhoek will become clusters where most of the residual heat would
come from in the near future (Vestigingsklimaat - Gaaf Gelderland, z.d.).

@ 0 5 10km
| O —

Il Residual heat

Figure 30: Residual heat potential
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Thermal potentials

Geo thermal

Geothermal energy is a renewable
resource that is harnessed from the
heat stored in rocks and fluids within
the Earth’'s crust. By drilling wells, this
underground heat can be brought to the
surface and used for various purposes,
including electricity generation, district
heating, water heating, and industrial
processes (Geothermal Energy, z.d.).
A key advantage of geothermal energy over
otherrenewable sourcesis its independence
from weather conditions, making it a more
reliable and consistent energy supplier then
solar panels and wind turbines for example.

In the province of Gelderland, a geothermal
potential study was recently commissioned,
partly based on seismic data collected by
SCAN. The findings indicate that there's a
relatively high potential for geothermal heat
extraction around Arnhem and Nijmegen
(EBN, 2023). While the province's overall
potential is lower compared to other regions
in the Netherlands, Gelderland is committed
to utilizing every sustainable energy
production opportunity available.
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Figure 31: Geothermal potential

Solar thermal

Solar thermal energy is a type of
renewable energy that captures sunlight
to produce heat. Unlike photovoltaic
(PV) systems, that convert sunlight into
electricity, solar thermal systems use
solar radiation to heat a fluid, called a heat
carrier (most of the time is water), which
can be used to supply thermal energy for
industrial or residential use (Solar Thermal
Energy: What It Is And Its Benefits, 2024).

To operate efficiently, solar thermal
installations require large, relatively flat
areas to absorb as much sunlight as
possible. In the Arnhem-Nijmegen region,
farmlands presents the most suitable option
to develop solar thermal energy projects.
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Figure 32: Solar thermal potential
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Electricity Potentials

The current electricity production
landscape of the region of Arnhem-
Nijmegen consists of two big clusters of
solar panels, wind turbines and electricity
generation industries. These clusters are
next to Arnhem and Nijmegen, the two
cities with the largest energy demand
in the region. Throughout the rest of the
region, individual solar panel fields and
a handful of wind turbines can be found.

To meet the electricity demands of the
future, the energy landscape needs to
expand. This will be done by the placement
of more solar fields and wind turbines.
Farmlands are, just like for the solar thermal
energy production, potential areas for
additional electricity production farmlands.
There is more space there and the wind
turbines will not pollute the view from the
backyards of inhabitants too much.
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Figure 34: Wind and Solar potential
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Spatial Implications

Decentralised energy production
involves distributing energy generation
across multiple locations, contrasting
with centralised systems that concentrate
production in a single site. This distribution
allows energy sources to blend seamlessly
into the landscape and urban settings,
alleviating spatial constraints and reducing
strain on individual production facilities.

Integrating various renewable energy
sources into urban planning necessitates
thoughtful spatial consideration to ensure
efficiency and minimal disruption to
existing infrastructures. Here's an overview
of key energy sources and their spatial
requirements:

Aqua-thermal Heat Source:

Utilising water bodies as thermal energy sources involves extracting
heat from bodies like rivers, lakes, or groundwater. This process
requires pumps to circulate water and storage systems to manage
thermal energy. Strategically positioning these systems near water
bodies is essential to minimise energy loss and maintain system
efficiency.

W,

Geothermal Heating:

Geothermal systems harness the Earth’s internal heat through ground-source heat pumps. Installing
these systems requires drilling boreholes to significant depths, depending on geological conditions.
The surface area needed is small compared to other more dispersed forms of energy collection,

offering more flexibility in urban settings

Figure 35: Spatial implications of decentralised
renewable heat and electricity production

Solar and Wind Farms:
Solar photovoltaic panels and wind turbines require significant space, often necessitating locations
in peri-urban or rural areas between cities. Wind turbines also need open landscapes with consistent

wind patterns, making rural settings ideal.

Residual Heating:

Residual heating makes use of excess heat from existing factories
and industrial processes. Incorporating this into urban heating
systems involves connecting industrial sites to district heating
networks.

-
- Heat-pump

Storage
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Chapter 5

Vision.

This chapter outlines the goals and key
interventions defined in our vision, called Social
Heating. This includes the establishment of a new
organization: the Social Housing Association, also
known as the SHA. Additionally, we explore how
renewable energy will be produced and distributed
across the region. These strategies are examined
both attheregional scale and in more detail withinthe

scale of Nijmegen. A focused zoom-in on Nijmegen
is included to provide a clearer understanding of
how the vision and spatial interventions function
at the city scale. Nijmegen has been picked for
this purpose, because it is the most representative
example to showcase this within the region.

Buneay |eroos

31



Vision Statement

Social heating is needs-driven. The planet needs low carbon heating,
and the people need affordable heating. By prioritizing social housing in
the development of a region-wide heating transition for Arnhem-Nijmegen,
Social Heating promises to deliver affordable, cost-stable, and low-carbon
heating for all in the region. In this vision of a regional future, social housing
communities form the spatial and organizational basis for a new, socialized
residential heating system. Housing corporations and municipalities
work together to control the production and distribution of heat through a
renewables-based district heating network, extended first to social housing
residents, where energy poverty is most concentrated, and later across the
whole region.

Byharnessingtheexisting organizational capacity of housing corporations,
Social Heating will accelerate the heating transition, allowing the social
housing community to serve as a springboard for region-wide deployment of
low-carbon district heating. Where district heating is not feasible or practical,
individual electric heating solutions will be implemented, such as on farms
or very dispersed, small, and isolated residential areas. Heat production for
district heating will come from a variety of sources, reflecting the diversity
of thermal potential in Arnhem-Nijmegen. Geothermal, aqua thermal, solar
thermal, as well as industrial waste heat sources will be utilized to deliver
heat directly to the district heating network. To ensure cost and heat supply
stability, electric heat generation (heat pump water heaters and electric
boilers) and thermal energy storage systems will also be included in the
system.

Creating an entirely new heating system provides a unique opportunity for
the ownership of heat production and distribution to change hands. Social
Heating envisions housing corporations and municipal governments, both
non-profit organizations, presiding over the production and distribution of
district heating. Crucially, this departure from the current system eliminates
profit from the provision of an essential service, heating, and will ultimately
ensure lower heating costs for residents.

Figure 36: Social Heating vision in Nijmegen
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Goals

In order to create a vision, 5 goals were established based on the hopes and dreams of
the social housing community. These are formed based on the analysis on understanding
our community in chapter 4.
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Figure 37: Project Goals
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KEY

INTERVENTIONS

1. ORGANISATION:
CREATING THE SOCIAL HEATING ASSOCIATION

3. DISTRIBUTION::
EXPANDING RENEWABLE HEATING SYSTEMS
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Figure 40: Expanding Renewable Heating Systems

2. PRODUCTION:

DIVERSIFYING HEAT SOURCES
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Figure 39: Diversifying Heat Sources
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ELECTRICITY SUPPLIERS HEAT SUPPLIERS

Develop and exploit new sources | Develop and exploit new sources
R e OWNERS OF e f
FARMERS | RENEWABLE HEAT COMPANIES | EMPTY,/ UNDERUSED WASTE HEAT INDUSTRIES

GRID OPERATORS
DISTRIBUTORS/

CONSTRUCTORS
DISTRICT HEATING COMPANIES

MUNICIPALITIES RENTERS ASSOCIATION SOCIAL HOUSING COMMUNITY SOCIAL HOUSING CORPERATIONS

HEAT OWNERS | HEAT USERS HEAT BUYERS

Figure 42: Systematic diagram of organisation of Social Housing Association

The first key intervention is the creation of

a social heating association. This association
forms the organization behind social heating and
bring together the different stakeholder which are
involved. Figure 38 shows the new way the social
heating plan is organized and what the important
stakeholders are. A big difference compared to
the current heat planning is that the municipality,
in coordination with social housing corporations,
becomes the owner of the heating grid instead
of private grid operators. As both the municpality
and the housing corporations operate on a non-
profit basis, this ensures that no profit will be made
through providing heat. The current heat network
operators will only be involved in the construction
and maintance of the network. To actively involve
farmers and owners of industries creates more
support which makes it easier to produce the
electricity and heat required for the heat network.

KEY INTERVENTION 1

ORGANISATION: CREATING THE SOCIAL HEATING ASSOCIATION
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Figure 43: Key Intervention 1: Region

Legend Diversify Heat Sources
Settlements
Waterbodies
Natura 2000

Production
@ Aquathermal production site

@ Geothermal production site

Residual heat production site

Jﬂ\ Big scale windenergy production site

Big scale solarenergy production site

Wind- and solar energy research zones

@® Thermal storage
© Community space

As demonstrated in various case studies,
a diversified mix of heat sources contributes
significantly to the overall stability and resilience of
district heating networks. For social heating, heat
production of different sorts is combined to ensure
stability when one production source becomes
temporarily unavailable.

Electricity will serve both individual households
using heat pumps and district systems through
conversion into thermal energy. The installation of
decentralized thermal storage within neighborhoods
adds further flexibility. These storage systems can
buffer locally produced heat ensuring continuous
and affordable heat supply. Besides that they have
the ability to transform electricity into heat during
peak hours, decreasing net congestion.

The strategic placement of these production and
storage facilities will occur in or near areas with a
high concentration of social housing. Beyond their
technical function, these sites will also serve a social
purpose. Designed as multifunctional community
spaces, they can foster social interaction, provide
safe play areas for children, and contribute to urban
biodiversity by creating habitats for animals. In this
way, energy infrastructure becomes integrated with
broader social and ecological goals, enhancing both
liveability and community resilience.

KEY INTERVENTION 2 - REGION

PRODUCTION: DIVERSIFYING HEAT SOURCES



Figure 44: Key Intervention 1: Nijmegen ; Production Zones

The potential production numbers:
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Figure 46: Potential Numbers
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Figure 45: Key Intervention 1: Nijmegen ; Production Zones with Landuse

Understanding the diversification of heat sources
and their spatial implications, Nijmegen is taken
as a pilot city- which is one of the larger urban
centers in the region. These renewable sources can
be broken down in the amount of GJ of energy to
be produced based on the potential consumption
numbers, current and future.

The map presents a schematic spatial zoning
of these decentralised sources of production.
Furthermore, when the city is schematically divided
into smaller sectors of about 5km as being an
efficient diameter for possible distribution of these
energy sources.

Basing these schematic zones in the urban fabric, it
is defined by using the current landuse and possible
locations of these new sources of production. This
naturally locates all these sources to be on the
periphery of the city where the industries and farm

structures are.

KEY INTERVENTION 2 - NIUMEGEN

PRODUCTION: DIVERSIFYING HEAT SOURCES
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Figure 47: Key Intervention 2 : Region
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The integration of diverse renewable heat sources,
such as aquathermal energy, geothermal energy, and
residual industrial heat, form the backbone of a resilient
district heating network. These production sites,
strategically distributed across the region, collectively
enhance the stability and flexibility of the system.
However, district heating is not universally applicable. In
lower-density areas or locations distant from multiple
renewable heat sources, individual heating solutions
offer a more suitable alternative

Inspired by the successful implementation of a
regional “heating spine” in the Den Haag—Rotterdam
corridor, the Arnhem-Nijmegen region holds the
potential for a comparable spine. This underground
thermal corridor could extend from Dieren through
Arnhem, Elst, and Nijmegen to Wijchen, connecting
decentralized production sites to residential areas.
Invisible to the eye yet vital to regional resilience,
this network would branch out to supply entire
neighborhoods with sustainable heat.

Crucially, the development of this heating
infrastructure offers a unique opportunity to align
energy transition goals with inclusive urban planning.
Areas adjacent to the proposed heating spine are
particularly suited for densification and correspond with
municipal visions for future urban growth. Integrating
new housing into this network increases planning
efficiency and ensures that in future developments of
social housing energy equity is ensured.

Moreover, as highlighted in the community analysis,
vulnerable neighborhoods are often overlooked in
large-scale infrastructural transitions. By prioritizing
these areas in the deployment of district heating,
municipalities can begin to redress this imbalance. The
necessary streetworks involved in installing the heating
network provide an opportunity to rethink public space.
The opportunity arises to transform streets into safer,
greener, and more inclusive environments that foster
social cohesion.

KEY INTERVENTION 3

DISTRIBUTION: EXPANDING RENEWABLE HEATING SYSTEMS
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Figure 50: Key Intervention 1: Nijmegen ; Distribution of heat network ~—Distribution Grid
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Visualising the spatial implications of
this diversified organisation of the heat
vision allows us to have a systematic
understanding of it.

These diversified renewable energy
sources each come with unique spatial
requirements, as outlined. The vision
proposes strategically situating them
across different parts of the urban fabric—
near water bodies, within industrial zones, in
peri-urban landscapes, and underground—
ensuring minimal disruption and maximum
integration. All sources will be linked to
a central electricity grid managed and
operated by the Social Heating Association
(SHA), ensuring coordinated distribution,
maintenance, and equitable access.

Olap . h
nd Wing far,
ms

The vision calls for diversifying heat
sources and expanding the heating network
grid. Drawing inspiration from successful
case studies which have managed to do this
in similar conditions, we developed a new
heating system.

This new system calls for expanding the
heat network by tapping into the potential
sources like aquathermal, geothermal, and
residual heat from industry, and exploring
the potential of solar thermal collectors. This
also accommodates existing renewable
sources for electricity generation and
envisions scaling up this production.

All of this collectively connects to the
power grid which provides heat to homes.
This new district heating network is
renewable and will offer stability through
affordability.

This decentralisation requires dispersed
storage tanks at various locations which
demands smart integration into the urban
fabric.

Figure 52: Specialisation of the new heating system
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I .‘ Legend Vision
< Settlements
1 ; Neighborhood with high amount of social housing
¥ Waterbodies
A ¢ Natura 2000
A VA Potential Production and Storage

@ Aquathermal production source

@ Geothermal production source

Residual heat production source

//I\ Big scale windenergy production site

Big scale solarenergy production site

Wind- and solar energy research zones

® Thermal storage
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District heating (high amount of social housing)
District heating
Individual heating (high amount of social housing)
Individual heating
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New green recreational zones
— — Railway
—— Green branches on top of main DH network

When the three key interventions converge, a
new landscape emerges, one that redefines both
city and countryside. Heat production is no longer
hidden on the outskirts but becomes an integrated,
visible, and celebrated part of the urban fabric.
These production sites, rooted in neighborhoods,
serve not only as sources of energy but as vibrant

social places to meet, play, and connect.

Beneath the Arnhem—Nijmegen region, a central
heating spine flows, linking diverse production sites
and branching into every neighborhood. It brings
warmth to all, but first and foremost to those who
! need it most: the social housing community.
1\ GERMANS,O . Above ground, the presence of the spine is felt

8 4’0% in renewed streetscapes which are green, safe, and
shared and lead to public spaces around energy

\ hubs. As new housing rises along this spine, so

N ) too does the number of social housing residents.
' Their prioritization in this system fosters a sense

‘ of stability and care, living not on the margins, but
\ : at the heart of a thoughtful and equitable energy

1 O km v ! future.

Figure 53: Nijmegen-Arnhem Region-scale Vision Map
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_ T Densification zone

. Densification Corridor
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Fleshing out the production zones in more detail,
using the variables of current and future population
densification, distance from the production grid,
and storage unit requirements, and referencing the
municipality’s vision of developing various areas
into recreational/ commercial zones, we can see

possible network of distribution coming together.

A central spine of the heating grid along with
branches in various neighbourhoods can be
planned. This layout of the distribution grid is
based on the principle of social housing first, and

eventually getting everyone on the grid.

0 1 2 km @ Figure 54: Nijmegen City-scale Vision Map
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Figure 55: lllustration of the Vision



Chapter 6

Strategy & Phasing.

Chapter 6 focuses on making the vision
more tangible by explaining how the Social
Housing Association will operate. This includes
an explanation of its structure, the stakeholders
involved, and the policies it will implement.
To understand the policy framework and
funding possibilities, we examined existing
policies and financial instruments ranging from
the scale of the European Union to the scale
of local municipalities. We identified several
conflicts and propose solutions to address them.

One of our key objectives is to transition away
from fossil fuels by 2050. To support this, the
chapter includes a phasing plan that outlines how
our interventions, policies, and funding will phased
till 2100. At last, we propose four types of spatial
interventions across different scales: hotspots,
electricity landscapes, regeneration corridors, and
branches.
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Stakeholder Mapping

Actors in and surrounding the
‘Social Heating Association’

The updated Power-Interest Matrix
shows the repositioning of stakeholders
following the formation of the Social
Heating Association (SHA).

This cooperative aims to create a more
inclusive and just heating transition by
realigning influence and engagement levels
among key actors. Stakeholders are now
grouped into core members and extended
members, based on their proximity and

commitment to the SHA vision. = e ~
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Figure 56: SHA Stakeholder Power-Interest Matrix
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SHA Organisation

Organisation of the new Heating System

The new organizational structure of
the heating system can be seen in the
diagram, where the various stakeholders
are assigned new roles and relationship as
a part of the SHA which is formed.

The organisation of the system is not
top down anymore, and is rather circular
where each of the stakeholder involved has
varied roles .

The decision making and governance
structure is managed by the municipality,
and housing corporation (who are the
ownersanddistributors), renters association
and the community (who are the users)
together. All of these play an important role
in shaping the local heat visions.

In this system envisions the electricity
and heat suppliers to develop and explore
new sources of generation. These
stakeholders like the farmers cooperatives,
renewable heat companies, industries
producing waste heat, and individual land
owners with the capacity to have producing
units, are externals with active role in the
SHA.

Perhaps the grid operators and district
heating companies are part of the SHA, but
with limited role in decision making. They
partake in construction, maintenance and
overseeing the operations of the system,

ELECTRICITY SUPPLIERS

Develop and exploit new sources

HEAT SUPPLIERS

Develop and explore new sources

‘ OWNERS OF
FARMERS RENEWABLE HEAT COMPANIES EMPTY/UNDERUSED WASTE HEAT INDUSTRIES
- - - |
— GRID OPERATORS
CONSTRUCTORS
= INFORM DISTRICT HEATING COMPANIES
—5 CONSULT
DECIDE
S T EEEESSEESESEESE SEESmEEEmEEmEEEmEEEEEEEEEE S SIS E s = =S S EEmEE = Em s === = N
: MUNICIPALITIES SOCIALHOUSING CORPERATIONS  RENTERS ASSOCIATION * SOCIAL HOUSING COMMUNITY !
I , I
: HEAT OWNERS / DISTRIBUTORS HEAT USERS !

Figure 57: Stakeholder analysis
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Policy Overview

To get a better understanding of the policies that are active in Arnhem-Nijmegen, we analysed policies from
different institutions that have a governing role in the region. We looked at policies from the scale of the European
Union to the scale of the different municipalities in the region.

g‘g Nijmegen

samenvatting

w_qmltevisie
1] en

2008 0

Municipality

The municipalities want to transition from fossil fuels to
sustainable heating, aligning with national and regional climate goals.
This includes district heating, geothermal energy, residual heat from
industry and aquathermal energy from surface water.

The municipalities are emphasizing the importance of
neighborhood-specific approaches based on technical feasibility,
affordability, and social acceptance.

P R

Regionale Energie Strategie
Arnhem - Nijmegen 2024

At Migteg
e

Region (RES)

The region wants to emit 55% less CO2 than in 1990, as agreed
in the National Climate Agreement and the Gelderland Energy
Agreement. They see switching from fossil energy to renewable
energy as the most important step in this is. They want to do this
via solar fields, wind turbines and geothermal heat. To achieve this,
they see the requirement of new infrastructure, like expanding the
electricity and heat networks, as a key objective.

Gelderland

Province

The province of Gelderland has a clear commitment to expand
their social housing stock. However, funding issues and energy
infrastructure limitations remain challenges for them. The province
emphasizes the importance of energy efficiency and moving away
from gas-based heating to make social housing more sustainable
and affordable in the long term.

[ ———

OVERZICHT TRANSITIEVISIES WARMTE

National Government

The Dutch government wants to increase their social housing
stock and aim that 30% of the total housing stock consists of social
housing.

The government supports different the transition to different
types of renewable energy and are known to the importance of risk
management, policy adaptation, and infrastructure investment.

Also, they see the challenges of the need for thermal storage,
economic viability, and policy backing.

Overview of District Heating and

Cooling Markets and Regulatory

Frameworks under the Revised
Renewable Energy Directive

European Union

The European Union focuses not just on reducing energy
consumption, but also on transforming heat production by
transitioning from fossil fuels to renewable heating solutions.
They planning to have an EU strategy to enhance DH networks and
integrate renewable energy sources.

They European Union does not mention social housing specifically
in connection with the Netherlands. However, they highlight that
social housing companies play a role in district heating networks,
particularly in communal heat networks.
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LAWS - POLICIES - FRAMEWORKS - GOV'T STUDIES

Policy Analysis Summary

EU

NATIONAL

Framework on
district heating

Aquathermal Waste heat ~ Collective heat act Heatact = Framework on social

Geothermal

Regulation of national

LAN

housing

(proposed)

heat

guidelines

EZK and LNV subsidies

Framework

Funding

Policy

Policy

Report

Policy

Policy

Recom

and Conflicts

CIVIL SOCIETY

Social housing
community

a
&

Renters association

-+
©

SHA STAKEHOLDERS

PUBLIC/
NONPROFIT

Housing
corporations

-+
©

© 0 0 O

Municipal
governments

o

© O ©

o O

District heating
companies

0O © O

@

Renewable heat
companies

-+
-+
-+

@

Waste heat
industries

o

-+

Owners of empty /
underused land

Farmers

Takes from the compliments
and conflicts analysis

EU is in support of more District Heating. It also states that
more public ownerships involves more regulation and is
often done to ensure consumerprotection.

Multiple europeon fundings that support renewable
innovations which decrease energy bills of people in social
housing.

The act establishes price control for district
heating, which is in line with the vision of the SHA.

The act proposes that municipalities would get ownership
over DH networks which lowers the profit, and therefor
prices. This is in line with the vision of the SHA.

The Netherlands has aquathermal potential however more
research is necessary. The report also states that thermal
storage solutions, economic feasibility and policiy support
are essential.

Geothermal undergoes a strict risk management and can
not be used anywhere (ex. drinking water protection areas)

Anyone can apply for subisdy for individual heat pumps
even if district heating is proposed

This report states that it is very difficult to expand networks.
Part of the reason is that the procedure is long and
complicated. The LAN proposes bulkpermits.
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Policy Analysis Summary

and Conflicts

SHA STAKEHOLDERS

Takes from the compliments
and conflicts analysis

Social housing
community

Housing Municipal
corporations governments

Renters association
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g
% g The province acknowledges the lack of social housing and
S > e c 0 0 e a 0 is using funding, the purchasing of land and repurposing
0 o o g a8 5 N .
5 existing buildings to increase the social husing stock.
g
1%
s The RES supports new forms of thermal production like
I<>Z geothermal and aquathermal.
— = % S In the current heat visions of municipalities, social housing
<t © 2 7% . .
o a2 S is not prioritized.
o
P 0
) = g g q " o
S L3 2 Economic visions of Arnhem and Nijmegen show that
z portside industries are underused. Both cities want to

The policy analysis carried out for this project culminated in a
summary table of complements and conflicts. The columns of the table
list all existing laws, policies, frameworks, and reports that we analysed
to understand the current policy environment and state of research
relevant to our focus on renewable district heating. The rows list all
stakeholders that would participate in or advise with the Social Heating
Association, as proposed. And the table cells mark the complements
and conflicts between existing policy and the role of each stakeholder
as they would act in the proposed Social Heating Association.

Form this analysis, we have concluded that there is broad support
for, and much discussion of, the expansion of renewables-based
district heating networks as a means to decarbonise residential
heating at all levels of government, up to and including the European
Union. This aligns well with our proposals. At the national level, the
proposed Collective Heat Act (Wet Collectieve Warmte, Wcw) would
cede majority ownership of district heating networks to municipalities
thereby granting them effective control over the development and

operation of district heating networks. This proposed law, which is
due to enter force on January 1, 2026, also aligns very well with our
proposed SHA structure where municipalities and social housing
corporations work together as the majority owners and operators of
district heating networks (Wet Collectieve Warmte (Wcw), 2025).

The main sources of conflict within the policy space are restrictions
on where heat production can take place. With the proposed expansion
of district heating, new thermal energy sources must be added to the
region to ensure heat supply matches growing demand. There are a
variety of renewable thermal energy sources with potential in the
region, however they each come with their own set of restrictions on
implementation. For example, the Dutch government will not issue
permits for geothermal drilling in drinking water extraction areas
(Staatssecretaris van Economische Zaken en Klimaat & Minister
voor Klimaat en Energie, n.d.). These kinds of restrictions effectively
shrink the thermal energy potential of the region and may also slow the
process of developing new thermal energy production sites.

support water connected industries in the port.

The Dutch government currently has incentives in place for individual
homeowners who wish to install individual electric heat pumps to heat
their home and/or water. These incentives are intended to accelerate
decarbonisation by encouraging adoption of electric heat pumps,
which can become fully carbon neutral with a decarbonised electricity
supply (Investeringssubsidie Duurzame Energie En Energiebesparing
(ISDE), n.d.). This incentive, although well-intentioned, conflicts with our
vision of an expanded district heating network when more individual
heat pumps are installed in areas that would otherwise be suitable for
a district heating network — this decreases interest in, and support for
district heating expansion. In short, incentives for heat pumps result in
more heat pump adoption, and homeowners who have just installed a
heat pump, are generally not interested in nullifying that investment by
connecting to a new district heating network. These policy conflicts,
along with other spatial and organisational conflicts identified, are
addressed in Chapter X which outlines the phasing of interventions and
our proposed policies.
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Stakeholder Spatialisation

Schematic representation

The conflicts coming from the stakeholders and policies have an
implication on the fabric of the region. In figure 58 the implications are made
visual with the conflicts that occur.

Farmland Urban Peri - Urban Urban Peri - Urban Urban Peri - Urban Farmland Urban Peri - Urban
Grid Change of Storage units  Densification creates Residents upset with Spatial opdtel Room for Trans_l ol o Noise Grid
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Figure 58: Schematic section with conflicts
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Conflicts and Solutions

The conflicts conducted from the
policy and stakeholder analysis
all need a fitting solution in the
timeline. Some solutions are

CONFLICT

) SOLUTION

Policy
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) (Change current heat visions from municipalities )

organisational while others are Subsidies on individual heatpumps are affecting Stop individual heat pump subsidies for
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are about t
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Geothermal implementation procedure possible geothermal sites which are not in drinking water areas
Socio-spatial )
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(
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Phasing - Social Heating

PHASE 1: initiation (2025-2030)

In the first phase, the Social Heating Association (SHA), is initiated and there will be
talks with other important stakeholders about their role in the association.

After the initiation of the SHA, district heating networks are expanded and the grid is
will be prepared for more individual heating. At the same time, we want to gain knowledge
of what implications will come with the project of the Social Spine. So the project will
be simulated in a miniature form, called the Nijmegen Pilot Projects. The Nijmegen Pilot
Projects consists of three pilot production sites, different community areas and upgraded
streets.

There will be information and participation sessions for the community that gets
affected by these developments. The SHA will explain their vision and people can
participate in the design of the community spaces and streets of the Nijmegen Pilot
Projects.

PHASE 2: acceleration (2030-2040)

In phase 2, the SHA is well-established. It can operate at full force, so the next steps of
the vision can be set. The Nijmegen pilot Projects are successful and the SHA got a good
understanding of the implications that will occur with the construction of the Spine. So
the construction of the Social Spine, together with other renewable energy projects and
its community spaces, can start. Also, along the construction of the Social Spine, there
will be networkwide storage placement for the additional energy that needs to be stored.

Like phase 1, there will be information and participation sessions for the community
that gets affected by these developments. The SHA will tell about the status quo of the
project and people can participate in the design of the community spaces and streets of
the Nijmegen pilot Projects.

PHASE 3: stabilisation (2040-2050)

This phase concludes the construction of the Social Spine and all renewable energy
projects. The SHA will Information sessions for the affected community where they will
explain about the future of the project.

PHASE 4: maturation (2050-X)

After the completion of the Social Spine, the region can move away from fossil fuels
and switch to 100% renewable energy. Also, the use of residual heat will be phased out.
Because the high amount of renewable energy that must be stored, the storage will be
expanded.

The Social Spine, that was used for only residential purposes, will be expanded to
industrial and commercial usage.

Information sessions for the industrial and commercial stakeholders will be held to
inform them about the new usage of energy.

PHASE 5: adaptation (X-2100 and beyond)

After the completion and maturation of the project, the project needs to be ready for
future (climatic) changes, and it is expected that new technological innovations will occur.
To keep the high standard for project, it needs to adapt to these new innovations. This will
be done by the new stakeholders, who were convoked in phase 4, that have knowledge
about these new technologies and innovations. These adaptations will also help the
project be resilient.
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®
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[ )
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I
|
|
I
|
|
I
I
|
I
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|
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| .
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Figure 59: Phasing of the vision
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Figure 60: Phasing Time-line

POLICIES
Phase 1

Change current heat visions from the municipalities*

Stop individual heat pump subsidies for proposed DH areas*

@ Elaborate geothermal implementation procedure*

Allow use of river water for aqua thermal heat production
Municipal heat transition instruments act (WGIW)

@ Increase subsidies for individual heat pumps for proposed IH areas
No more privately owned DH networks

@ All new district heating network must be owned by municipalities

Phase 2

All social housing in DH districts must be connected to The Spine
Stable energy prices for all social housing communities
@ Only residential buildings are allowed to use heating from The Spine

Phase 3
All energy that's consumed comes from a renewable energy source
Stable energy prices for all residential communities

Phase 4

All buildings are allowed to use heating from The Spine
No more use of residual heat

FUNDING

@ Heat distribution (district/ individual heating) Sustainable energy production

New community spaces and production sites as landmarks @ Transition of industries

Affordable housing and densification

European Regional Development Fund (ERDF) 2021-2027 @
+ Recovery and Resilience Facility (RRF) 2021-2026

InvestEU Programme 2021-2027
+  Social Climate Fund 2026-2032

ee
o606

National government
+ SDE++ (projects that helps reduce the CO2 emissions) 2026-2041
+ Woningbouw impuls (building more affordable housing) 2025
Warmtenetten Investerings Subsidie (WIS) 2025-2032
+ ONB (iconic buildings in public space- landmarks) 2026
Subsidie Ruimtelijke Kwaliteit 2026
- ISDE Individual heat pumps subsidy

6

0000 0

Provincial
Lokale hernieuwbare energieprojecten (Solar panels & wind energy) 2026
+ Toekomstbestendige bedrijventerreinen (Future resistant industries)2026
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Figure 61: Phasing 1
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Figure 62: Phasing 2

Legend Phasing
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Figure 63: Phasing 3
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Catalogue of Interventions

Residual heat as future landscapes

Geothermal sites as landmarks Transitioning Industrial Heat
Production to Clean Energy Sources
Hotspots :

Production and storage of heat

Electricity landscapes :
Production or electricity

Branches :
Place making and improving
street environment

Regeneration Corridors:
Enhancing natural and built
environments to create resilient
and adaptive systems.

Densification Green Corridor Electricity production next to the city
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Production Hotspots

Hotspots :
Production of heat

Geothermal sites as landmarks

Geothermal sites can be transformed into
landmarks by integrating them within green
corridors , for example along cycling tracks.
Combining energy production with recreation,
learning, and ecological value. These
multifunctional spaces invite public interaction,
making energy infrastructure a visible and
engaging part of everyday life.

Geothermal energy production as
part of the urban fabric

Integrating geothermal energy hubs within the
dense urban fabric allows them to serve beyond
their technical function—as public spaces that
offer recreation and learning. These sites
become active, visible components of the city’s
energy landscape.

Aqua thermal hubs

Located along water bodies, aqua-thermal hubs
combine thermal energy extraction with public
spaces. These hubs can host recreational
activities like swimming, thermal baths,
sunbathing, etc. Thus turning waterfronts into
attractive, multifunctional zones.

Transitioning Industrial Heat Production to Clean Energy Sources
As industries shift from fossil fuels to clean energy alternatives
like hydrogen, factories can continue to function as residual heat
production sites without carbon emissions. This transition not only
maintains the availability of residual heat for various applications
but also significantly reduces the environmental impact of industrial
operations.

Residual heat as future landscapes

As industries transition to clean energy, many factories relying on fossil fuels
will either switch to clean energy alternatives or become obsolete. These
former industrial sites, once defined by carbon emissions and residual heat,
hold immense potential for adaptive reuse in the near future. Rather than being
abandoned, they can be re-imagined as social hotspots—hosting artisans’
workshops, public exhibitions and community events.

Figure 65: Catalogue of Production Hotspots
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Storage Hotspots

Hotspots :
Storage sites

Figure 66: Catalogue of Storage Hotspots

Underground storage

Integrating geothermal and aqua-thermal
energy hubs into urban landscapes
and requires creation of decentralized
storages. Underground storage can be
used in dense city centres or spaces which
do not have space to host them within
the fabric. These can be coupled with
multifunctional spaces for recreation and
learning.

Above ground storage

Integrating above-ground thermal energy
storage units within the urban environment
presents an opportunity to transform
functional infrastructure into engaging
public spaces.

Similarly, above-ground storage
facilities can be reimagined as
multifunctional structures that not only
serve their primary purpose of energy
storage but also offer recreational and
educational spaces. For instance, these
structures could incorporate observation
decks, exhibition areas, or community
gathering spots, thereby fostering public
engagement and enhancing the urban
fabric
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Electricity Landscapes

Production of electrictricity

Electricity production next to the city

Integrating renewable energy production,
such as wind turbines and solar farms, into
the peri-urban areas bordering cities offers a
sustainable approach to meet urban energy
demands. Placing these energy sources along
bicycle tracks and green corridors not only
utilizes available space efficiently integrates
energy into landscape.

Rural production of electricity- energy farming

Encouraging farmers to participate in energy
production through solar farming offers a
sustainable income source and promotes
community-based renewable energy initiatives.
By joining the SHA cooperative, agricultural
landowners, independent farmers can partake in
energy production.

Figure 67: Catalogue of Electricity Landscapes

Rural production of electricity- with agriculture use

Integrating renewable energy production with
traditional agricultural practices offers allows
for farmers to expand their production means.
Innovations like vertical solar panels enable
farmers to harness solar energy without
significantly their animal grazing activities.
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Regeneration Corridors

Enhancing natural and built environments along intervention corridors.

Densification

Urban densification requires increasing
population and building density within
existing urban areas, thereby enhancing
housing availability, including social
housing.

Green Corridor

Green corridors, which are ecological or
biodiversity corridors designated to run
across the region.

These corridors enhance ecological
value and biodiversity by linking isolated
ecosystems. They become the essential
ecosystem infrastructure of the city,
important for climate regulation and future
resilience.

Figure 68: Catalogue of Regeneration Corridors
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Branches

Local placemaking and improving street environment

Place making and improving the street environment

Re-doing the energy infrastructure requires opening the streets and rebuilding
them al together. This provides a great opportunity to enhance the street
quality. Enhancing urban street quality involves implementing measures
such as permeable pavements to manage storm-water and reduce runoff,
dedicated lanes for various transportation modes to improve safety and
efficiency, and soil health improvements to support urban greenery and
biodiversity. These strategies collectively contribute to more sustainable,
efficient, and livable urban environments.

Figure 69: Catalogue of Branches
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Nijmegen

To get a better understanding of the
construction of the Social Spine, the
process will be simulated on a small scale.
This test project will be called the Nijmegen
Pilot Projects and will take place in, like the
name suggests, Nijmegen.

In five years, three renewable energy
production sites will be constructed during
the pilots; a geothermal, aqua thermal and
residual heat site.

Figure 70: Pilot projects in Nijmegen

Pilot project
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Pilot projects

Waalsprong - Geothermal

The geothermal pilot project will be
located on the northern edge of Nijmegen,
in the Waalsprong neighbourhood.
It will provide sustainable heat for
approximately X homes. The site is
positioned on an unused grass field
within a natural setting, making it a visible
and distinctive feature in the landscape.

Beyond its technical function, the site will
also serve the community. A large open
grass field will remain next to the installation
to preserve the natural atmosphere. Local
residents will be encouraged to shape its
use through their own initiatives. Possible
activities include small markets, sports
events, or food festivals.
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Geothermal sites Figure 73: Axo Geothermal

as landmarks
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Above ground storage
Figure 74: Axo storage

Place making and improving Figure 75: Axo branches

street environment

Figure 72: Timeline Pilot project Geothermal Nijmegen
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Figure 76: Catalogue: Pilot Project, Geothermal
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Pilot projects

Port Area - Aquathermal

The aquathermal pilot project will be
constructed in the port area of Nijmegen.
The site will supply approximately 6.000
dwellings.

The site will have a community function.
Because of the port and the aquatic
function, people are allowed to swim in the
water near the production site and there Aqua thermal hubs Figure 78: Axo aquathermal
will be a café with beautiful views over the
water. In addition, people can come to the

>

production site to learn about the energy A | EM'PTY PLOT WAAL

74

transition and aqua thermal energy. The
aquathermal site becomes a place where
people connect with each other and water.

Underground storage Figure 79: Axo storage

Place making and improving Figure 80: Axo branches

i

street environment Figure 77: Pilot project in Nijmegen
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SHA is initiated Figure 81: Timeline Pilot project Geothermal Nijmegen
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Nijmegen Port Area - Aquathermal

Figure 82: Catalogue: Pilot Project, Aquathermal
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Pilot projects
ARN - Residual Heat + CCS

The residual heat pilot project will
be constructed at an existing waste
incineration site, ARN Nijmegen. At this site,
we propose an implementation of CCS, or
carbon capture and storage. This will allow
the ARN waste incineration site to continue
operation as part of a carbon-neutral
district heating network. The area will be
made more accessible by foot and bike.
This will be done by connecting it to the near
neighbourhoods, through the placement of
a recreational parc and by improving the
connecting of the site through bike paths.
The new green corridor creates a healthier
living and working environment.

Like the aqua thermal site, people can
come to the production site to learn about
the energy transition and the residual heat
industry.

———— e — e —————
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Above ground storage Figure 85: Axo
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Figure 83: Pilot project in Nijmegen
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Social Heating

Figure 87: Catalogue: Pilot Project, Residual Heat

ARN - Residual Heat + CCS
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Chapter 7

The future of Social Heating.

Chapter 7: Future of social heating
The vision is intended to function as a template
for other regions in the Netherlands. Once the
project in Arnhem-Nijmegen has successfully been
completed, other regions can replicate the process
and adapt it to their local context. This chapter
outlines which regions are suitable to use the Social
Heating concept and how this vision can be adopted
by them.
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Exporting the Social Heating Model

Setting a systemic template

Our regional vision and strategy focus on addressing energy poverty in
overlooked mid-sized regions, particularly within social housing. These areas,
often outside the Randstad, present a unique opportunity for a scalable and
context-sensitive energy transition. By targeting these regions, we aim to
develop a replicable prototype that can serve as a systemic template for
other parts of the country.

To identify potential Social Heating Association (SHA) units, we used
two key variables: cities with similar population densities—suggesting
comparable urban fabric and infrastructure—and those with a higher
proportion of social housing stock. This dual-filtered approach allowed us
to pinpoint cities that not only share spatial characteristics but also social
urgency. These cities, when grouped according to their geographic proximity,
can form new SHA units across the Netherlands. By doing so, we can tailor
energy strategies that are both place-specific and easily transferable, ensuring
an equitable and efficient transition. This model emphasizes the importance
of systemic thinking—where spatial, social, and institutional dimensions
align—laying the groundwork for a nationwide energy cooperative that is
deeply rooted in local realities but guided by a shared, scalable framework.
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Figure 88: Amount of social housing

The energy cooperative operates as a multi-scalar
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Chapter 8

Reflections.

This chapter concludes our project by answering
the research question. To position our work we used
the SDG framework and we have reflected on our
project in terms of ethical, societal and theoretical
complementations and limitations. We finish the
chapter with personal reflections on the course.
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Conclusion

Answering our Research Questions

, G
‘B o ©
. |
gora.d L
\ 1
Ensure stability
G
)
A
L
4
Increase social housing stock
G
@)
The social housing sector faces significant challenges in the context of the : ﬁ :,,j?f ¥,
energy transition, including unstable energy systems, limited communication J}ﬂ" A
among stakeholders, and rising energy costs. These energy-related concerns u ﬁ L
are compounded by a persistent shortage of affordable housing and declining al? 2

quality of life in many neighborhoods where social housing is concentrated. Enfiancecommimniestion
Our project responds to these complex issues through a comprehensive
approach that integrates reform of energy production and distribution
systems with morals of justice. A key component is the establishment of a
new cooperative which is responsible for a non-market based approach.

The project aims to lower energy costs while ensuring greater public accountability.
In combination within the framework of district heating expansion , the project also
promotes targeted densification of social housing. This spatial strategy focuses on
energy justice while addressing housing shortages. Simultaneously, the urban renewal
is embedded in the process, like transforming streets during construction to improve
safety, introduce more green spaces, and enhance overall livability. All of these factors

break away the factors making certain regions “overlooked’- whilst trying to uplift them. a g =
TheArnhem-Nijmegenregionpossessesadiversemixofrenewablethermalenergysources I
thatcanbeharnessedthrougharegionaldistrict heating network. Drawing from successful -~
models from throughout the world through case studies, the project envisions a diversified,
publicly owned, and operated system that ensures stable, affordable heat for residents.

aur-r>»00

Improve liveability

@Qrr>00

Guarantee affordable heating

The diversification of heat sources and the shift toward decentralized energy production
have spatial implications. Unlike centralized systems that require vast, singular
sites, decentralized systems distribute energy generation across neighborhoods
and buildings, allowing renewable technologies to blend into urban fabric.
In our project, with diversifying various renewable sources and spatial distribution, we
reduce the pressure on infrastructure, increases resilience to the future scenarios and
upcoming technologies. Our project accounts for the visibility, accessibility, and impact

of energy infrastructure while encouraging synergies with public functions.
Figure 91: Project Goals

“How can we use the energy transition to alleviate energy poverty in social housing?”
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Evaluating our work

UN Sustainable Development Goals

Evaluating our work in terms of the UN’s Sustainable Development Goals
(“SDGs"), we believe Social Heating can address goals one, three, seven, nine,
ten, eleven, twelve, and thirteen.

Goal 1 No Poverty
Social Heating aims to eliminate at least one form of poverty, energy poverty, through the introduction

of a non-profit, renewables-based district heating network which prioritises the community with the
highest level of energy poverty: social housing residents.

Goal 3 Good Health and Well-being
_/\/\/\ Energy poverty has been shown to lead to negative social effects for residents, including health
issues (Mulder et al.,, 2022). By working to eliminate energy poverty, Social Heating will also result in
improved health and well-being for residents of our region, Arnhem-Nijmegen.

2>
(222
Hx
Hi

Goal 7 Affordable and Clean Energy
Affordable, clean energy is at the very core of this project. The main intervention, an expanded district

heating paired with renewable thermal energy sources, is designed explicitly to provide affordable and
clean energy to residents of Arnhem-Nijmegen.

8

Goal 9 Industry, Innovation, and Infrastructure
& By introducing a very large new infrastructure project, the so-called social spine and connected
district heating networks, Social Heating serves as an excellent opportunity to spur industrial and

infrastructural innovation in the region.

&

Goal 10 Reduced Inequalities

Social Heating is aimed squarely at reducing inequality by alleviating energy poverty. Energy poverty
is most concentrated among residents of social housing (Mulder et al., 2022), and therefore creates
a kind of inter-community inequality. The more energy poverty is alleviated, the more the inequality is

reduced.

Goal 11 Sustainable Cities and Communities

Sustainable cities and communities require energy supply that is both socially and environmentally
sustainable. Social Heating does just that. By centring the most vulnerable group, social housing
residents, and explicitly including renewable thermal energy sources in the proposed district heating
network, Social Heating provides a more socially and environmentally sustainable alternative to the

status quo.

Goal 12 Responsible Consumption and Production
By transitioning the region from a natural gas-based heating system to a renewables-based heating

system, Social Heating serves to increase responsibility of energy consumption in Arnhem-Nijmegen.

Goal 13 Climate Action

Social Heating, by socialising and carbon-neutralising heating supply, constitutes a form of climate
action. By reducing CO2 emissions in the residential heating sector, Social Heating helps Arnhem-
Nijmegen do its part in the global fight to mitigate the worst effects of climate change.
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Collective reflection

Critical Reflection on Social Heating

Social Heating constitutes a radical reimagination of the way homes are heated
compared to the status quo in the Netherlands. Currently, heat is delivered as a market
good, just the same as petrol, or jeans. Implicit in the vision and strategy presented in this
report is a reclassification of heating as a public good. As a group, we feel strongly that
this reclassification is justified. We believe that an adequately heated home is a basic
human right, and no one should have to choose between warmth and financial security.
By effectively socializing heat production and distribution, we aim to ensure everyone
has access to affordable heating. These are the societal implications of our work. And
what about the ethical implications? Though we have tried to be as honest as possible
in lifting up the concerns of our community, social housing residents, we are limited by
the method of our community analysis. Because we did not actually speak to any social
housing residents, only to the renters’ associations which represent them, it is possible
that our vision may not accurately reflect their own. This raises some ethical concerns
since we are presenting our work here with the social housing community, along with their
concerns, hopes, and dreams as the centrepiece of the project. Theoretically speaking,
we make use of three justice frameworks: procedural, distributive, and recognitional.
Using this framework, we humanise this theory of justice and apply them to urbanism
by addressing both potential opportunities and existing challenges. Ensuring that urban
development is responsive to the needs of all communities and not a top-down design
exercise.

In terms of content, we believe Social Heating sets forth a viable pathway to alleviating
energy poverty in social housing through a re-envisioning of the residential heating
system in Arnhem-Nijmegen. But we must also acknowledge the limitations to vision
and strategy, as presented in this report. Because we have been tasked with all aspects
of what would normally be a multi-disciplinary project, there are certain aspects of our
project which have not been fully fleshed-out. Though we did conduct a policy analysis,
it was not as thorough as we would have liked, and it is certainly possible that there are
more relevant policies which we did not consider. We also did not have the opportunity
to conduct a full financial analysis, with estimates of how much the full implementation
of our vision would cost, and where exactly the money would come from. Because
our project became quite technical, with our focus on an inherently technical system,
residential heating, we frequently ran up against a lack of geotechnical/engineering
expertise. For that reason, the technical aspects of our envisioned heating system have
not been fully elaborated.

Group dynamics and Q3 reflection

Overall, we feel our group worked together quite well. We operated on a consensus
basis, with no clear dictator, and any disagreements that did arise were settled through
respectful discussion. We worked together in-person nearly every day and at the end of the
quarter, we are all left with the sense that everyone genuinely cares about the project and
the quality of our work. Apart from commitment to the work, one of our greatest assets
as a team has been the complementarity of our individual strengths. Throughout the
quarter, through the simple process of regular collaboration, we realized our comparative
strengths, and found that they complemented each other quite well. Some of us were
very efficient with mapmaking, others with graphic design, and others with research and
writing. Of course, we all collaborated on everything, and spend countless hours refining
our narrative, making small tweaks here and there, but when it came time to produce, we
were able to delegate tasks very effectively.

Although our willingness to collaborate and discuss issues as they arose was a real
asset in developing our narrative and strengthening our rationale, it also slowed us down
at times. Throughout the quarter, we found it difficult to balance time between group
discussion and individual production. This is something we all hope to be more mindful of
in future group work to ensure there is an appropriate balance between the two. In terms
of the work itself, the regional scale of this quarter was quite new to all of us, and pushed
us out of our comfort zones, both in terms of research and design.

Regarding the organization and structure of the quarter as presented to us by the
course coordinators; we thought the assignment was very interesting but noted a few
aspects that we felt could benefit from future modification. The visit to the site was very
early in the quarter. For an assignment that is so research heavy, it seemed impossible
to develop a well-informed regional focus by the time we were expected to actually go
and visit that region. For our team, this meant that we visited a region which did not
end up being our focus for the project. The community-first design approach was a very
interesting intellectual exercise for us, and we certainly learned from it. However, it did
result in less time being available for other technical and policy analyses, and design.
Further, we found that one inherent limitation of the approach is that in focusing so
much on one community, other communities are, almost by necessity, often overlooked.
We often wondered how fair it is to prioritise one community in a planning and design
process. On the whole, though, we feel proud of our work, and most importantly, that we
all learned a lot this quarter.
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Juliette Feldbrugge
5313473

In our project we explored how the concept of spatial justice can be used in regional design process for the
energy transition. With a specific focus on the social housing community. Drawing on the theoretical framework of
the Triangle of Spatial Justice (Rocco, 2023), our project addressed distributive, procedural, and recognitional justice
within an often overlooked yet highly vulnerable group in the energy transition.

As social housing communities are widely dispersed across the region, it was sometimes difficult to define them
spatially. Their challenges, such as energy poverty, are often addressed through fragmented policies like temporary
financial support or building-level renovations. Our project aimed to go beyond these short-term fixes, consider
the systemic causes of energy inequality and create an urbanist vison. From the SDS lecture series, we used the
discussions on commons and the role of governance to discuss the question why heating is a commodified good in
the first place. If access to a warm home is a basic human need, why is it treated as a market-driven luxury?

These reflections informed our vision: a regional strategy that treats heat as a collective right rather than an
individual expense. However, aligning this justice-driven vision with broader stakeholder interests proved challenging.
The SDS workshops emphasized the importance of understanding the hopes and dreams of communities in regional
design. This vision guided our project with all the decisions we made. Yet, due to time constraints, we had limited
engagement with other stakeholder groups beyond our selected community. As a result, while our project prioritized
the needs of social housing residents, it risked sidelining other households, companies, or local actors, raising critical
questions about procedural justice and representation.

This process highlighted the interdependence of spatial, social, and governance dimensions in regional design.
A change in one layer, such as introducing new spatial pilot projects or creating a new energy cooperative can have
effects on others. The SDS workshops and lectures made it clear that regional design is not only about spatial
solutions, but also about negotiating values, power, and agency. In future projects | hope to bring this insight to create
more interdisciplinary designs.

In summary, this project challenged me to think beyond traditional energy solutions and consider how design can
address structural inequalities. By applying the lens of spatial justice and engaging with interdisciplinary insights from
the SDS course, | developed a deeper understanding of how regional design can serve as a tool for systemic change.
Designing for an energy community encourages thinking outside of the box and goes beyond the existing mindsets
and policies. However in the process of doing this, we should not forget to design for all energy communities. Perhaps
if we design for each community and bring those new ideas together, a design benefiting all communities can be
established.

Drew Harris
5960797

Elaborating our team'’s vision of Social Heating throughout this quarter has been an enlightening, fulfilling, and
humbling process. Collectively, we translated what was, at the beginning of the quarter, a strong justice orientation
and a few disconnected ideas into, by the end of the quarter, a clear vision of an affordable, renewable energy future for
the social housing community in Arnhem-Nijmegen. The process of sharpening our vision, narrative, and ultimately
strategy was a very difficult task that required everyone’s active participation. But in the end, | feel confident in the
work we produced as a team. Now that we have spent a few months deep in the intellectual trenches of vision and
strategy making, it is worth considering — what is the role of a vision in planning processes, and how does it inform
or affect the strategy?

In the quarter guide for this course, a spatial vision is defined as a “desirable spatial future” and “guiding normative
principle for the development strategy”. For our vision, Social Heating, this definition generally holds true. The vision
certainly constitutes a desirable spatial future, a future in which affordable, renewable heat is delivered to all across
the whole of the Arnhem-Nijmegen region. And indeed, the vision did serve as a guiding normative principle for our
development strategy; all spatial and policy interventions proposed as part of the strategy were designed to make our
vision real, whether spatially or organisationally. This is fairly straightforward. What is perhaps more interesting, for
the structure of this course in particular, is the question of who the vision belongs to?

From the beginning of this quarter, and in a completely new approach for this studio, we were tasked with forming a
vision from the perspective of an identified energy transition community. Not to form a vision for a specific community,
but actually to design from their perspective. The challenge, for a group of first year master’s students with ten weeks
to complete the entire project, is how to acquire a deep enough understanding of the identified community such that
our vision is an honest reflection of their perspective on the energy transition. Ideally, this would be done through a
combination of news media analysis, literature review, and most importantly lots of interviews with real people in
the community. If the vision is to belong to the identified community, these steps are crucial. The lack of time for
a thorough (or for any) community interviewing process is an obvious limitation of the community-first visioning
in this course. In that sense, | am unsure who our vision, Social Heating, really belongs to. We did perform a media
analysis, but what we found in the media analysis conflicted in some ways with what we learned from interviews with
renters’ associations — more investigation through outreach was required to arrive at a complete understanding of
the community. Further, the entire vision making process was performed without any members of our community,
social housing residents, present. It is my opinion that for a vision to be made from a community’s perspective,
members of the community should be present. That said, it was still a tremendous learning process and academic
exercise to take such a specific and bottom-up approach to vision making.

Whatever we envision as planners, no matter the scale, topic, or scope of work, is a vision for real people. We
may think we know how to create a desirable future, but we cannot know unless we engage with the people who
will actually inhabit the future we envision. This is the lesson | take from this quarter — one of humility. As planners,
designers, urbanists, it is our duty to do everything we can to really understand the concerns, hopes, and dreams of
the communities we design for. That much is a good start.
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Xavier Kioe-A-Sen
5443997

In the beginning of this course, our group struggled to find a topic and community to focus on. This was mainly
because nobody had ever done a project on the regional scale. There is so much that comes with this scale, you have
to think about everything you've been taught and even more.

The importance of having a vision got brought to light to me in AR2U086. After establishing our vision, we could
make concrete elaborations on the project. Having a vision is not only important for the people working on it. It's
also important for all the sectors and stakeholders that are affected by the project. The vision is a great source of
information to get a grip on the matter. With such a big scale as the regional scale, organisation and coordination are
both important. In practise, these are two of the biggest challenges. Different sectors focus on their own specialization
and are managed separately. A well-developed, inclusive vision that connects these sectors and shows how they can
function together is an important first step toward successful project.

Another important factor in shaping a vision is the community that is focused on. Some will argue that focusing
on a transition community will help with making a concrete and well-developed vision. The danger with this is that,
in my view, transition communities mostly will consist of progressive people (left). They would accept why making
changes in their lifestyle would benefit the energy transition for example. The group of people who would be against
these changes will most likely be more conservative (right). They would not change their behaviour or would not
accept massive changes in their lifestyle that the energy transition needs. | think that different interventions attracts
different (political) ideologies. Some design interventions are the dream of one community, but the nightmare for
another community.

In my opinion, picking a specific community to design for won't work in practise. Although it would help the design
process to be more efficient, focused and probably more drastic, there would be a large amount of people against
the proposal. Humans do not accept drastic interferences that changes their lifestyle, in their perception negatively,
easily.

This is why understanding the hopes and dreams from, not just one, but multiple communities in the design area
is crucial to me. This understanding could be achieved by implementing communicative planning. Communicative
planning is a way of planning that puts the emphasis on the engagement of stakeholders/communities in the decision-
making process. This is done by having clear communication and letting every stakeholder/community participate
in the design process. In this way, there will be more procedural justice. And because all stakeholders/communities
have an active role in the design process, distributive justice can also be achieved more easily.

The topics discussed in this reflection are the elements that stood out the most to me when looking back on
AR2U086. In particular, | was struck by how deeply we had to understand the communities we were designing for.
This was something | had never done in such depth before. Gaining a comprehensive understanding of the hopes,
dreams and concerns of affected communities is something | will definitely carry into future design projects.

Additionally, | now fully recognize the value of having a clear and well-developed vision as basis for any project. It
provides a solid foundation that makes later stages of design much more easy and effective to elaborate.

Fleur Kool
6101143

Creating a regional strategy requires a collaboration of many different aspects. This being working together in a
group as well as going through the many stages involved in the design process. One of these stages is arguably the
most important one as it is the division between ideation and strategy. This is of course the vision of the project. A
way to communicate the ideas and preferred outcomes with an audience. This vision that is created will be further
explored with additional research, analysis and design. It leaves room for feedback and growth as not everything is
finalised.

In our project the creation of the vision shaped our project and had great influence on the strategy, as is the case
in every project. The idea we started with at the beginning of the quarter shifted from the consumption narrative to a
production narrative. This change in narrative gave us a different perspective of showing the ideas that we had and
created a stronger argument for what we had envisioned. The Social Spine.

The idea of a heating network developed first in neighbourhoods where the residents experience more energy
poverty is a change to the existing policies written by the municipalities as they focus mostly on dense areas.

While our community is more specific opposed to the general community who are most often the main focus,
designing for a transition community helps keep a clear understanding of the hopes and dreams. Sure strategy might
not benefit everybody involved equally it will ensure a more equitable approach.

In order to design for a transition community research needs to be done in the community. These can be done
through research, media analysis or surveys. Out of these most beneficial are the in person surveys as those are done
directly with the members of the community themselves. These answers will provide a personal insight of the region
and the situation that the community is in. Because these answers are very personal, more interviews are required to
have a better insight in the community as a whole.

Together with surveys media-analysis are a great way to gather information about the community. It needs to be
added that the news articles written about the subject are mostly extreme cases.

Because of the small time frame that we had to create the project we mostly used media analysis as our way
to gather the homes and dreams of the community. Our community, which we picked out specifically for being
overlooked, did not have too many articles about their situation. The articles, however, did confirm our suspicion of
them being left behind in the discussion of the new heating system.

Starting my master with a regional design strategy was a very interesting insight into urbanism. It gave me a better
understanding about the values of urban planning and especially doing it from the perspective of a community. It was
very helpful to work in a group while adjusting to work at a completely different scale.
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Jaee Naik
6240909

The last eight months have been a steep learning curve for me, but this quarter has undoubtedly been the most
transformative leg of my journey so far. | had been anticipating this project since | first learnt about it, and it indeed
was one of the core reasons | chose to transition from architecture to urbanism. This project allowed me to align my
principles, values and concerns into a tangible regional design project.

This project has definitely shaped my growing interest in the urban scale with an opportunity to engage with
systemic issues and design for society at large. Besides, studying urbanism in the Netherlands comes with me
getting in terms with the shift of the urban ‘concerns’- where back in India energy transition is not a conversation
on the table yet. Working in this scenario where energy transition is a goal which seems quite achievable, was an
exciting and utopian working ground for me. Not to mention, learning from Dutch architecture and urban design, that
demonstrates a higher degree of basic societal dignity and wellness.

A key moment in this quarter was understanding the role of vision as a compass to guide regional design. It
became clear to me early on that our approach had to go beyond technical or bureaucratic framings of the energy
transition. This value-based approach was the basis of our group with amazing like-minded people coming together,
with a shared vision that prioritized socially embedded transition solutions. Our common vision helped us reconcile
short-term infrastructural feasibility with long-term community resilience and participatory governance. The group
work intensive studio was exhausting but a deeply enriching experience. Working across cultures and ideologies
didn't just improve our vision, it broadened my own perspective.

The second key moment in my journey this quarter was definitely the understanding of different complexities
which come with this regional scale, a skillset which | lacked in my academic and professional career before this.
While our project focused on social housing communities, understanding the broader institutional and other power-
interest dynamics and solving the various variables required to draw the vision was eye-opening. It made me realize
that visioning at this scale is not simply about grand visions, but about navigating conflicting interests and integrating
bottom-up strategies. Community-centered design, while embedded in European (especially Dutch) planning culture,
was also a new enriching lesson for me. Additionally, drawing learnings through lectures, case studies, and team
discussions helped me grasp the nuance, which has further reinforced my interest in urbanism which allows for
regional design in a capacity to adopt integrative frameworks that bridge institutional and neighborhood levels. A
strong framework is the foundation which can be retrofitted with various strategies to fulfill a particular vision!

The final and perhaps most important realization this quarter was about the importance of making space for
community voices. Regional design, by nature, risks becoming abstract and detached from reality. For example-
certain vulnerable communities may not dream of being carbon-neutral citizens; their more immediate concerns—
like control over energy costs or reliable heating—must be understood within their lived realities. It is the urbanists job
to read in between the lines of assumptions, media bias, and lopsided data to consider the ‘overlooked’. This calls for
humility and care in design.

This experience has sharpened my interests as | move a step closer to my graduation project and, eventually, back
into practice, with renewed clarity and many new questions to explore.

‘ ,
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Appendix

Interview housing corporation Talis - part 1

1 You are a tenants' association and the

interests of the tenants come first. How is the

contact between you and the tenants?

“Yes, it depends a bit on the issues. Right now, we are extremely busy
because there are some very essential matters. We've made a real effort

to present ourselves better to the tenants. And that contact is getting

better and better. We've really worked hard on improving the approach and
communication of renovation projects, new construction projects, and similar
matters. What we're doing in collaboration with tenants is really going well.”

2A And with the housing corporations

is your relation with them good, or is the
communication with them more difficult?

“It's going very well. | have a lot of direct lines with the

people within the housing corporation, and we have periodic
meetings where development plans are discussed thoroughly.
The contact is quite unique, | must say, because | hear

other things about other regions in the Netherlands.”

2B So the housing corporations don't need to
improve their communication with you?
“No, definitely not.”

3A And when we look at the energy transition,

what kind of renovation projects are your

tenants currently dealing with?

“We're encountering a few issues. One of them is that the
municipalities have recently stopped the old emergency fund.
People who depend on block heating and similar systems are
now getting enormous bills because gas prices have increased
significantly. So, we are working on all fronts to see how we can
assist the more vulnerable tenants. At the moment, we're very
involved in renovation projects related to sustainability. We're
involved from the start of the project until the final result. “

Do you have any examples of these? What

kind of renovation projects are these?

“These mainly involve roof and wall insulation, double glazing,
ventilation, and similar measures to lower heating costs

for people. We also want to improve the comfort of living

in the homes, which is of course an important point. Every
insulation model also has its consequences, naturally.”

3B Are there also works in the surrounding areas,
outside the building, for these types of renovations?
Are residents facing problems with this?

“No, | must say that this is within the housing corporation’s
responsibility, and it is really well communicated. In Nijmegen,
we are also very involved in replacing sewers, as well as
some points regarding connections to district heating. Our
experience is that communication with the residents is

going really well. | must say that Nijmegen is a bit ahead in
this regard when compared to other housing corporations

in other regions. Here we really have a solid policy.”

Are you referring to regions outside

the Arnhem-Nijmegen-area? , -
Yes, we have central consultations with organizations
in places like Leiden, Utrecht, Arnhem, etc.”

3C Again about the work outside the buildings. There
are also more sustainable techniques emerging,

which sometimes require ex,tra space outside.

Are your tenants facing any issues with that?

“Yes, there are significant issues with a renovation project where

heat pumps are being installed. These heat pumps are being placed
at the front of the houses. There has been some trouble with that
because they are large units. One of the most significant was the
noise pollution. One of the disadvantages of installing an outdoor unit
with connections to the inside is that you need to ensure everything is
sealed properly. In one project where this was done with heat pumps,
people had a lot of problems with mice because they came inside via
the heat pump and the piping system. This has been solved now, but
these are typical practical issues you can run into. It's quite normal.”
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these are typical practical issues you can run into. It's quite normal.”
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Appendix

Interview housing corporation Talis - part 2

4 And when we look at the biggest concern

of the residents. You mentioned earlier that

energy prices are going up. Is that really the

biggest concern for the residents so far?

“Well, when it comes to homes, you should always distinguish
between two things. There’s the person who has an independent
unit to heat and ventilate their house. They can influence a lot of
things themselves, including the price, if they buy their energy in
advance, for example. But there are also many more complex cases,
in Arnhem-Nijmegen and also nationwide with Portaal, where things
are often done with block heating. | don't know if you're familiar

with what block heating is, but basically, it means a complex of
100-150 homes sharing one installation for hot water and heating.
Block heating is the predecessor of district heating. And here you
see that this creates a difference in costs for each resident in the
same complex. For example, someone who lives in the middle of the
complex and always keeps their heating on is paying for the heating of
neighbouring homes. If you look at the prices from the last year and
a half, it's clear that this has had a major impact on housing costs.
These total housing costs have risen by almost 20% in

the last year and a half. That is very concerning.”

Is that the only concern of the tenants? Or are

there also smaller things they are dealing with?

“Well, in every complex, after a renovation, there are usually
complaints about certain things. But these are generally resolved
quickly. Again, if you have an individual unit, you can influence

your living costs, and you pay exactly for what you consume. But
we notice that, especially in apartment situations, living costs are
getting out of hand. Then, of course, there are also the projects with
solar panels, so-called EPV homes, but especially with the reverse
costs that the residents have to pay. This is now a major discussion
because the government has not really addressed this properly.
Look, the panels are owned by the housing corporations and

they have to pay them back through a certain system. However,

in the energy contracts that the residents sign themselves,

it states that THEY are responsible for paying this back.

To give you a simple example: a house that's fully equipped

with solar panels will have a reverse cost of 150 euros. This

means that the government has a system where residents

pay for the so-called benefits, while it brings more extra costs

for them. This is, of course, a major point of concern.”

4A Do you often receive complaints from the tenants themselves?
“Well, Portaal has a good complaint system for the residents. But we
do receive quite a few complaints about things not being resolved

or being solved too late. | think that, as a tenants' organization, we
handle about 50-60 complaints per month, with our 12,000 tenants.”

What type of complaints are these?
“Ventilation, intercom systems, lifts that are not
working, noise complaints... It's often in older homes,

so there's a lot of noise between neighbours. But also
issues like heat stress and other similar things.”

So these aren't necessarily complaints related

to the energy transition developments?

“No. Again, there are many complaints and questions about
energy prices and what's going to happen with that.”

4B Can you estimate how much of the residents
are concerned about these price increases?
‘| think it's about 20 percent.”

And would you say that the other 80 percent

are not interested’in this, or do they not have

enough knowledge about this topic?

‘| think it's ignorance, but also unwillingness due to everything they've
been faced with over the past years. They only get signals about

gas prices increasing, electricity prices increasing, etc. Because

of this, they don't want to hear more about this topic. As individual

residents, they can't influence it. They are dealing with force majeure.”

5A What do you think is the best solution

to address these comEIalnts?

“We're working hard to make block heating more efficient. | don't
know if you are familiar with the block heating system, but you

can install a heat meter on the radiators, which can be measured
individually. However, you cannot install a meter on the hot water
supply because it needs to provide hot water 24/7. This means that
these systems are always running. We've made analyses to see how
much energy the hot water supply uses annually in comparison to
total costs. It's about 45 percent. That's why we're now looking into
whether we can transition away from gas and install electric boilers
in homes where that's possible. This would allow the resident to
control how much the hot water supply runs. Our first indication is
that this could save between 600 to 800 euros per year per home.
And for social housing, these are very interesting amounts.”

5B Is it the case that with this solution you are working
on that housing corporations have an opRosmg
opinion, or are you working closely together?

“Yes, very closely. We are very clear about the collaboration.
Regarding sustainability, we can take the initiative to

push this forward with the housing corporations. And |

must honestly say, it's being taken very seriously.”
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Interview renters association HSPN

1A What is the relationship between Talis with the
municipality and/or other government agencies?

“We need each other. As a purchaser of heat, we are following

the Municipality’s heat transition. We act in accordance with the
‘startmotorkader’ (a framework) of Aedes, the sector organisation.”

1B How does Talis deal with rules and policies imposed
on you? And do you yourselves have a say in them?

“No policy has been imposed yet. Legislation is being prepared
whereby the municipality can enforce switching to gas-free home
owner§hip, If this comes about, then there will be a persistence
power.

1C What is Talis’ relationship with Liander regarding
planm_ngt new heat networks and renovations for the
electricity network?

“Liander deals with power and grid congestion. We have no influence
on that. We are customers. We are in contact with a Liander
subsidiary regarding a public heat network in an area where we rent

homes. This involves ARN, the municipality and Firan, among others.”

2A There is a big task for housing associations to make
the social housing sector energy neutral. In what way are
ou working on this?
"We are. We're doing a lot in this: (re)insulating, gas-free cooking, new
buildings without natural gas, preparing for a heat network where
possible, etc. Thanks to our active programme, most existing homes
have had energy label B for some time now, making us one of the
frontrunners.”

2B Do you think the goal of a climate-neutral Arnhem-
Nijmegden will be achieved by} 2050?

If so, what is Talis’ approach?

“I_hikectjh‘e provious answer, there are still considerable challenges
ahead.

If no, what are the major challenges Talis is currently
facing?

“For tenants, the price has to be right because of the importance of
affordability. We need and want to be keen on that. So we need a
good and sharp offer.”

2C Can you give an indication of what the cost tag looks
like to participate in the ener.cliy transition? What are the
biggest kind of investments Talis is facing?

“In outline:

BAK - contribution connection costs

Fixed charge contribution (part is on behalf of the corporation), this is

much higher than CV currently.

Delivery set rental

Ins;JIation strategy (all costs you have to deal with behind the delivery
set)”

3A What are Talis’ biggest concerns regarding the energy
transition?

“How we keep the costs manageable, so that we also keep it
affordable for tenants. We are now embracing heat networks because
that is currently the cheapest option.”

3B Many social tenants are facing rising energy costs
these days. How is your contact with tenants on this?
“The important thing is that, in a fluctuating market, we buy as well as
possible for people for whom we conclude the energy contract given
the type of housing (homes with block heating and the complexes
with communal areas). Despite our commitment to competitive
contracts, we cannot avoid having to deal with rising tariffs, and
tenants naotice this. Of course, that's not nice. So there are more
guestions about that too from tenants.”

3C The costs of sustainable renovations are high. How
does Talis deal with this? Do the costs of these kinds of
renovations play a role in residents’ changing rents and
energy bills?

“In view of affordability agenda: sustainable renovations are

indeed costly. Costs are hefty when combined with other tasks:
maintenance, new construction, liveability and sustainability tasks
and energy transition. It is a puzzle for corporations. You can

only spend money once, so you have to be very alert to that.”
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Energy consumption
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Housing
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Renewable energy production

Solar panel potential
Scale 1:1.600.000
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Energy
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Social housing

Percentage social housing per neighbourhood Social housing in Nijmegen
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