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(EM)POWERING AMA: the Green Energy Transition beyond Dualism

In this report we present the ‘short versions’ of the regional strategies developed by
students of the Urbanism Master track during the Q3 Research and Design Studio
–Spatial Strategies for the Global Metropolis. Within 10 weeks, groups of four to five
students developed first a vision and thereafter a strategy for the spatial development
of the Amsterdam Metropolitan Area (AMA).
The responsible chair of this course is Spatial Planning & Strategy. Two other chairs also
contributed greatly to the course with tutors and supporting staff members: the chair
of Environmental Technology & Design, and the chair of Urban Design. The course
emphasizes on a combination of knowledge from the fields of design and planning.
The 2016 - 2017 edition of Spatial strategies for the Global Metropolis is, as part of the
integration of research into teaching activities of the department of Urbanism, linked
to the ongoing Horizon 2020 research project Resource Management in Peri-urban Areas: Going Beyond Urban Metabolism (REPAiR), funded by the European Union under
the Horizon 2020 framework. REPAiR aims for a better integration of circular economy
and regional spatial development. This integration meant that members of the REPAiR
team were part of the studio mentor teams and provided additional methodological
input for material flow analyses and systemic design.
The detailed integration of the concept of circular economy into spatial strategy making posed big challenges for both students and mentor teams as it required an even
more intensive trans disciplinary way of working than usual. We are convinced that the
results of the student work are a valuable contribution to the ongoing discussion on
how the transition towards a more circular economy will shape spatial development
and which spatial structures, plans and policies are necessary to make this transition
not only focussing on resource efficiency but considering spatial, environmental and
social qualities at the same time.
We hope the readers are inspired by the student work and that it will spark ideas and
discussions.

Key concepts
In the following we present a short description of the key concepts and structure of
the quarter in order to provide the reader with a better understanding of the presented
student work.

Regional design is the core theme of the third quarter of the MSc1/2 Urbanism curriculum at TU Delft, Faculty of Architecture and the Built Environment. This is urbanism
at a high level of scale. The way global economic powers influence social, cultural
and environmental development is best sensible at this level. Global influence results
in the inability to fully control spatial development. Regional design is about steering
development in the right direction. Regional design -as the exploration of plausible futures- promotes and debates solutions to problems in a given context. It is a reflection
on prevailing spatial conditions, political agendas and planning regimes, meant to improve good (democratic) decision-making and to inform long-term strategic planning
approaches to desirable spatial change.
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The region at the focus of the 2016-2017 round of the course Spatial Strategies for
the Global Metropolis is the Amsterdam metropolitan area. AMA encompasses the
city of Amsterdam and 32 smaller municipalities. It is located in the North of the larger
polycentric Randstad region and spans across the boundaries of two provinces (North
Holland and Flevoland). Its total population is about 2.4 million. Regional design assignment of this quarter addresses the peri-urban areas of AMA (figure 1).
Peri-urban areas lie in-between the densely urbanised core of the bigger cities. They
are characterized by a low population density and an intermingling of built and unbuilt
features. Typical land-uses are industrial or commercial uses, port areas, airports, mineral extraction sites, waste sites, port and leisure facilities, and land associated with
major roads and railway tracks. Uses are often not clearly articulated, not intense and/
or obsolete. Peri-urban areas form the ‘backyards’ of metropolitan areas. As mentioned
by European Parliamentary Research Service (EPRS, https://epthinktank.eu/), to cope
with the on-going trends and challenges such as population and climate change, efficient use of natural resources, equal access to public services etc., cooperation between urban, peri-urban and rural areas is essential, which should be mutual benefit,
managing functional linkages for economic development and better quality of life.

Figure 1: A rough delineation of peri-urban areas in the AMA
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INTRODUCTION

Location

Thematic framework

Circular economy
The concept ‘circular economy’ provides initial guidance for the formulation of regional
design proposals. As many natural resources are finite, the concept emphasizes on
environmentally and economically sustainable ways of using them. The concept encourages integral thinking: it not only includes thoughts about the natural environment
but views a conscious use and re-use of resources as an opportunity to enhance economic productivity, social cohesion, cultural expression and spatial quality. Over recent years, the concept gained attention in a variety of planning efforts. The European
commission states: ‘In a circular economy the value of products and materials is maintained for as long as possible; waste and resource-use are minimised, and resources
are kept within the economy when a product has reached the end of its life, to be used
again and again to create further value. (The circular economy) model can create
secure jobs in Europe, promote innovations that give a competitive advantage and
provide a level of protection for humans and the environment that Europe is proud of.
It can also provide consumers with more durable and innovative products that provide
monetary savings and an increased quality of life. [European Commission Directive
2008/98/EC].’ According to the Ellen Mc Arthur foundation a circular economy rests on
three principles, each addressing several of the resource and system challenges that
industrial economies faces (figure 2):
•
•
•

Preserve and enhance natural capital (…) by controlling finite stocks and balancing renewable resource flows.
Optimise resource yields (…) by circulating products, components, and materials
at the highest utility at all times in both technical and biological cycles.
Foster system effectiveness (…) by revealing and designing out negative externalities (external cost, a cost that is suffered by a third party) or unintended effects.

The 2016 - 2017 edition of Spatial strategies for the Global Metropolis is related to the
ongoing Horizon 2020 research project Resource Management in Peri-urban Areas:
Going Beyond Urban Metabolism (REPAiR). The working definition of circular economy in this project is: ‘Circularity accommodates economies based on resource cycles
that flow through man-made and natural systems without losing the value represented
by the resource in question – or the function it supports. This value can manifest itself in multiple ways: not based on monetary principles alone but addressing social,
ecological and economical aspects. Important in this notion is the establishment of
(sub-) systems that enable restorative processes at their highest utility and value, while
phasing-out waste production and down-cycling. Moreover, changes in the system
should not incite negative externalities, rather the opposite: when possible it should
provide positive externalities. Of particular interest for this studio in this respect are
impacts on spatial quality. A circular economy (CE) is a means to an end, not a goal
in its own right. The goal could be described as achieving healthy, just, resilient, regenerative urban and peri-urban areas and area development. CE can contribute to
this by avoiding linear processes and mechanisms that hinder the establishment and
maintenance of such an ideal. In the transition, sub-optimal solutions could precede
more far-reaching solutions, as long as lock-ins are avoided. For this reason, knowledge & innovation feedback loops are highly important. (REPAiR working paper 2017)’
8

Figure 2: The basic principle of the circular economy according to the Ellen Mc Arthur foundation.
source: https://www.ellenmacarthurfoundation.org

Circular economy in AMA
A circular economy builds up upon existing production and consumption patterns in
areas. It seeks to re-direct flows of resources towards a more sustainable, circular use.
Important flows of resources in AMA relate to three ‘main ports’, notably (1) the Amsterdam’s docklands stretching from the port of Amsterdam towards the North-West and
Ijmuiden, (2) the Schiphol area and (3) the green ports in the South-East (agricultural
production in greenhouses and flower trading). The AMA is steering itself towards a
circular economy. According to the City of Amsterdam (2013, in its document “Towards
the Amsterdam Circular Economy”), a number of current and desirable future re-use
cycles of resources could be defined and explored further. Regional design of this
quarter focuses on four types of re-use cycles that are of particular importance: the
re-use of waste, water, energy and land.
AMA policy context
Formal planning actors in the Amsterdam metropolitan area are the national, provincial
and municipal governments. Dutch planning law requires these authorities to formulate
so-called ‘structural visions’: planning frameworks that identify guiding principles for
the development of their territories. Most of the structural visions within AMA are under
revision currently, due to new legislation (a simplification of environmental law specifically). Several AMA governments took up the concept ‘circular economy’ in revisions
and other policies also. AMA is besides region also a voluntary co-operation among
municipalities and provinces in the area. The partnership is set up to integrate and coordinate planning by levels and sectors of government and other planning actors also.
9

The most important planning framework of the AMA partnership is its economic action
agenda (MRA, 2016). The framework identifies core development zones and opportunities that relate to a circular economy in the region. Regional design proposals are
positioned in respect to this policy context. They refine or challenge existing planning
principles on the ground of rational argument (figure 3).

Figure 3: the Action Map of the AMA; source: MRA 2016. Ruimtelijk-economische actie-agenda 2016-2020. Amsterdam: MRA.

Assignment and deliverables
The core assignment of the Q3 quarter is to conduct a regional design. This is mainly
done in the Research and Design studio, with the support of a parallel course element
called ‘Research and Design Methodology for Urbanism’, which enables students to
do academic research that will support and fundament their work in the studio. Design
proposals are formulated by groups of 3-5 students. In the studio, 2-3 tutors who have
different expertise in planning, design and governance, assist 3-4 groups of students.
All course elements, teachers involved, student groups and titles of their projects are
listed in the Colophon and the Table of Contents.
The regional design process has two products:
1. A spatial vision for the region and its vicinity. This vision builds up upon insights
into current regional development trends and problems. Against this background it
promotes a desirable future that serves as a normative frame and guiding principle
for development strategies.
2. An associated development strategy. This strategy consists of a series of spatial interventions in the form of key projects and/or spatial policies, a time line that orders
interventions chronologically and a description of actors and organisations that are
involved in bringing spatial change about.
10

Spatial vision
A first product of the regional design process is a spatial vision. A spatial vision is a
normative agenda that is set out in spatial/geographic terms. It describes a desirable
spatial future. A vision is persuasive; it seeks to convince, enable and engage actors
of action that is required to achieve the future. The scale of visions depends on the
spatial scope and stretch of underlying development trends. A vision may cover a subregion of AMA or include the area as a part of a larger agglomeration (the southern/
northern Randstad, the Randstad or the Amsterdam - Rotterdam – Antwerp harbour
range, for instance). A vision may be a nuanced comprehensive planning framework
that can be implemented in a relatively short time span (e.g. 20 years). A vision may
also be extreme: a near utopia that positions desirable development in the far future.
How, for example, would the region look and work like: If all water is contained in managed circles of use and re-use? If no waste at all is allowed for? If energy demand is
reduced and met by renewable resources locally? If all wasted land is integrated to
urban systems. In any case a vision incorporates notions on empirically observable
development trends, a normative (political) agenda and core planning principles to
achieve imagined futures. Through these components a vision informs a development
strategy: concrete steps to be taken in the desired direction over time.
Development strategy
A second product of the regional design process is a development strategy. In outline
a development strategy identifies concrete action to be taken in the light of a vision.
This strategy is composed of three parts, notably (1) a definition of spatial interventions, (2) an ordering of interventions over a time line and (3) a critical inventory of actors and organisations that are involved in bringing spatial change about.
• Spatial interventions are strategic projects (direct investment in spatial change)
and/or policies (generally applicable rules for spatial development, concerning
e.g. densities, land-uses, sustainability standards). Based on the knowledge that
students gain during thematic exercises they decide upon the most appropriate
spatial interventions for achieving a vision.
• A time line orders spatial interventions over time. Ordering considers certainties
and uncertainties during the implementation of a vision. It results in a resilient approach: one that is robust in respect to contextual changes that cannot be controlled. Scenario techniques are appropriate instruments to develop such an approach.
• An inventory of actors and organisations aims at a positioning of development strategies in an institutional context. Which actors agree and disagree on intended
development? What are their resources and capacities to enhance or obstruct
change? How does a design relate to their existing plans and policies?

11
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what exactly Ecological Footprint
but...
redefining the concept
GROWING CARBON-SCAPE
IN GROWING AMA

is?

Diagram 1 - Redefining Ecological Footprint

Team:
Carolina Eboli - 4573811
Jiangzhou Song - 4613635
Lewis Liu - 4605454
Vaggy Georgali - 4627229

Theme:
Using circular economy as a tool to lower the
carbon footprint in AMA growing context

Theoretical framework and potential
“If all people on the planet had the
same footprint of the Dutch, we would
need 3.6 earths to supply this demand”
(Groot, 2015). According to the Global
Footprint Network, the Netherlands’
ecological footprint is really high and
Amsterdam Metropolitan Area(AMA) is
one of those crucial role in it. Besides,
the growth will continue, which means
he increasing requirement in energy,
housing and food. So that’s lead to our
research question of how to keep this
growth with lower ecological footprint
in AMA. At this point, a deﬁnition of
what is the ecological footprint (E.F.) is
necessary. According to WWF, E.F. is
how fast nature can absorb our waste
and turn into new resources. In order for
the E.F. to be measured, 6 categories
are considered and can be interpreted
into three cycles of energy, construction
14

and food. Moreover, they can be related
with the biocapacity of land, which is
the relation between waste and nature.
And the current situation in AMA is that
the waste it too high and nature surface
is not enough and there are some
gaps between these cycles. Since CO2
emissions are present in all 3 cycles and
CO2 has already been used as a potential
rather than a hazard, the analysis of the
cycles was conducted using the CO2 as
focus.
Zoom in to different cycles, energy
in AMA relies on fossil fuels, which is the
biggest CO2 emission. And AMA have
to import fossil fuels somewhere else.
This dependency on import also lead to
higher CO2 emission. In the same way
as energy, construction cycle also highly
depends on the import on raw materials.
And the process of raw material increase
the CO2 emission as well. Same as the
other 2 cycles, food production relies

Map 1 - Potentials in AMA

construction
industries
value preservation
waste management
units
schematic constr.
site
to industries
to constr. site

Map 2 - Schematic representation of the material flows of construction in the AMA

to waste manag.
units

Map 3 - Types of landscape: low biodiversity
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Map 4- Energy roadmap in Amsterdam metropolitan area

fossil fuel
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Map 5 - Consumption areas by population

on the import and export, which is the
main source for CO2 emissions. More
than that, the scarcity of land contributes
to this high dependency. To conclude,
AMA has a high pressure on land, high
waste and CO2 emissions related to all
cycles and specifically to where there
are greenhouses, power plants and
cement industries. As for nature, the
most important thing is that AMA has low
biodiversity since most nature surface is
covered by urban fabric and agriculture.
The existing green space is fragmented
either by infrastructure, urban area and
agriculture.
Combined with the existing CO2
pipeline, expansion areas, clean energy
and synergy between CO2 producer and
consumer, we can highlight the potential
area for us to intervene in AMA.

brief, our vision desires to:
- Connect CO2 producers and consumers
- Increase the efficiency of land
- Produce clean energy
- Activate turism in AMA
- Encourage urban densification
- Create identity through CO2.

Concept of Vision
Having the growing trends as
a background, the vision we proposed
aims for carbon-scapes in AMA based
in two different actions: reduce and
capture of CO2, or adaptation and
mitigation approaches. In order to reduce
CO2 emissions there are two possible
approaches: the development of clean
energy, since the fossil fuels are the main
pollutant, and the re-use of resources,
which contribute to lowering waste and the
need for new products. On the other hand,
to capture CO2, we propose 2 methods:
artificial and natural. The natural method
consists on the expansion of the area
designated for raw nature, since trees are
one of the greatest CO2 absorbents. The
artificial one regards the CO2 pipeline. This
pipeline is a combination with the existing
pipeline in the south Holland. It will be
responsible for connecting CO2 producers
(such as oil refineries, power plants and
cement industries) to consumers (such as
greenhouses). This network also will be
responsible for capturing the CO2 in the
air (especially in areas with high traffic or
industries) and connecting with different
urban functions, such as heritage and
public spaces.
Based on this concept and the
vision goals following, 4 major categories
of typologies were defined and generated
a tool kit, and that will be used in the
spatial distribution of the vision.
The main goals of our vision are
combined with our redefinition on the
concept of the ecological footprint. In

Figure 1 - Vision: productive landscape

Figure 2 - Vision: landscape
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Diagram 2 - Future spatial trends in AMA after the implementation of the vision / strategy
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Diagram 3 - Vision: circular flows
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Spatial vision
Combing the goals, concepts
and main landscape structure (heritage
and infrastructure) a map of our vision is
presented. The most important thing to be
noticed about our vision are the pockets
of densification that are being shaped following the pipeline and the defence line.
Map 7 - Sector map , aims at
giving more specific directions of the spatial structure of the region, depending on
the existent elements and the future intentions of our proposal.
In order to materialise our principles for the future of the AMA, we came
up with a toolkit, composed of 4 categories, which relate to our capture and reduce approaches. Namely, these categories are the following: 1) connections, 2)
interferences, 3) efficiency of land and
4) nature expansion. They all seek to respond to the reduction and reuse of CO2
within the region. Basically, the toolkit represents a set of different spatial ideas that
can be used to treat different sites imagining the carbon-scapes of the future.
Each typology shapes the
framework of this future where CO2 is
being treated as an asset for spatial development. Furthermore, in the strategy
section, some of these typologies will be
enriched, further analysed and specified
either as policies, projects or a mix of
both.
The first category “connections”
forms the basis of our proposed future for
the region. In particular, it represents the
aim of connecting the producer of CO2 (industries that produce CO2, such as powerplants or the construction factories) to
the consumer (greenhouses).That way a
circular route of a pollutant is being put
forward responding to our goal of reusing
CO2 emissions.
The second category “interferences” is basically focusing on how the
CO2 capture mechanism can be combined with the urban landscape and initiate a dialogue that could improve spatial
and living quality both for residents and
visitors. In other words, some landscape
and public space intervention can be introduced in order to strengthen the synergy between the productive and the
landscape under the umbrella of a carbon
future.
The third category “effeciency of
land ” aims at achieving more productivity
and a diverse landscape. This category

can be implemented based either on the
potential of an area (e.g. energy potential) or the aim of alternative ways of harvesting (mixed farming and aquaponics)
in order to address the growing scenario
of the region in a sustainable and circular
way.
The forth category “nature expansion” is intented to expand raw nature
as a natural way to reduce CO2 emissions. Especially in an AMA where housing development presents an increasing
trend, adding to the built environment
and at the expense of raw nature, “planting trees” and preserving greenery still
remains an important spatial intervention. Besides, this category also highlight
that carbonscapes can be a catalyzer for
tourism, and not only connected to the
production chain of horticulture and construction industry. In the projects following, as part of the strategy, this category
is being implemented incorporating the
different characteristics of the site. In that
sense, within our carbon-scape context
tourism holds an important position.

CO2 producer
CO2
consumer
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pipeline
Typology 1 - connetion

food
food
production

cement
production

production

CO2CO2
Typology 2 - interferences

CO2 collector

Typology 3 - effeciency of land
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i

18

heritage
landscape

Map 6 - Future spatial trends in AMA after the implementation of the vision / strategy

Map 7 - Sector map
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the key interventions | the key to co(2) - existence divided into 3 categories
Diagram 4 - Strategy concept

>>> FACTS & FIGURES

Input and output transformation:
(in 2040)
CO2 absorbed
electricity produced
fish produced
potatoes produced
houses

81.1% powerplant
65.5% consumption
15 X consumption
6 X consumption
2,500,000

Categories of projects and policy
In this section we present our
strategy, which is based on the analysis
and the conclusions drawn from it and it
is also fueled by our carbon-scape vision
for the region. The first part of this part
regards the main line of thought behind
our strategy (1), the spatial interventions
(2) and the timeline (3) of our proposal.
Later on, we will discuss the
spatial implications of our interventions,
highlighting in detail 3 projects (zoomins) and outlining the main features of
the other interventions.
With this strategy we aim to
describe the route and evolution of our
proposal in order to get to our carbonscape scenario in a sustainable way,
taking into consideration both the need
for a transitional period and for adaptation
in the future.
All the actions proposed were
classified within 3 categories: local,
20

business and supportive, even though a
few of them can be placed in more than
one category (Lelystad Park and Defense
Line). Moreover, inside the categories
we defined two interventions as pilot
projects and one as a strategic project.
The first two are the Algae Beach and
Greenport Aalsmeer 2.0 and the last is
the Greenhouse museum. They will be
shown in detail further ahead.
For the other interventions we
developed policies or indicated projects
that will ensure the criterias for their
implementation and the qualities we
desired to achieve.
It should be mentioned that this set
of interventions is the general umbrella
of the proposal, meaning that each of
this interventions consists of a mixture
of smaller projects, actions, policies and
events.
On the Map - 8 Strategy, types of
interventions are demonstrated spatially

FIT IMAGERY INSIDE THE BLUE FRAMES
AND TEXT INSIDE THE BLACK
Map 8 - Strategy: types of interventions
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tourism

identity

the division of interventions into policies,
and projects, projects.
One important element of a
strategy is time. How all these ideas
and proposals can be placed according
to time? In order, to make our carbonscapes reality we propose a timeline
attempting to ensure that if one
intervention fails to meet its ultimate goal,
or never gets started from the first place,
we still will have achieve something in
other sites or sectors (for example, no
matter the construction of the pipeline,
the renovation of the greenhouses can
function as a hub for alternative types of
tourism). Due to the high complexity of our
project, we came up with two timelines,
one more general that could navigate
us easily into our storyline, and a more
detailed one that seeking to describe the
whole sequence of steps in each phase
of the strategy implementation, based on
time and the type of intervention.
Green port Aalsmeer 2.0
Green port Aalsmeer 2.0 is a pilot
project to upgrade the current greenhouse
production by using advanced CO2 reuse
technology.
It is aiming to show this technology
to both greenhouse farmer and general
public. By connecting the existing CO2
pipeline to greenhouse in Aslsmeer,
CO2 reuse technology can be introduce
to greenhouse farmers by showing its
profitability. This intervention will also
trigger the transformation in greenhouse
production into a greener way. This new
infrastructure is not only an underground
facility but also open to general public
combined with tourism and neighborhood
farming.
The pipeline connection is mainly
built by municipality of Haarlemmermeer
and
Aalsmeer.
Currently,
Haarlemmermeer has already plan for
Geniepark to make the Geniedijk more
attractive for sightseeing (Gemeente
Haarlemmermeer, 2015). However, only
the part in Haarlemmermeer has been
constructed. On the other hand, Aalsmeer
wants to connect CO2 pipeline to boost its
greenhouse agriculture but need to use
the land of Haarlemmermeer which is inbetween. Therefore, the dike with pipeline
has potential for their cooperation for their
mutual benefit. Certainly, the construction
will also be supported by OCAP who
run the existing pipeline to involve more
consumers.

Map 9 - Greenport Aaslmeer: plan of the CO2 pipeline and intervention along
co2 pipeline
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Figure 6 - Crystal dike
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Figure 7 - Systemic section

Figure 8 - Systemic section incorporating stakeholders

Figure 9 - Greenhouse transformation
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Algea beach
Algea beach is in a small
scale and focuses on raising people’s
awareness and regenerating recreational
open space at the same time. Observing
and evaluating the areas where traffic
jams occurred and where is close to
urban fabric at the same time, we found
Sloterplas, situated in the west part of
Amsterdam, surrounded by a large park
and recreational area located in the heart
of Westelijke Tuinsteden neighbourhood
as our example.
Three subsystems are included in
the project. The first one is the community
enter. Some vacant buildings are
changed into community centre to raise
people’s awareness of algae. The second
one is the algae farm and algae beach.
With algae ponds inside, these algae
structures would produce heat for quite a
long time. The third one is the CO2 poles
and algae bridge. The CO2 poles could
absorb CO2 from congestion and serve
as lightning meanwhile. The algae bridge
would capture CO2 as well and naturally
become fertilizer for nearby agriculture.
The proposal is also a pilot
dealing with the construction. Firstly, the
community centre aims at transforming a
vacant building into a hub for community.
Moreover, this community centre can also
function as a place to educate people on
DIY algea construction that can be placed
in their backyards, or even in construction
sites so that they can absorb CO2. In
addition, we propose to collect and reuse
materials from the nearby construction demolition sites so as to build the algea
farm (steel, glass, plastic). The algea farm
itself symbolisis a new era for Sloterplas
and the greater area in terms of green
facade and algea architecture as a
landmark and productive facility.
Finally, the alternative lightning
algea infrastructure can be put close to
the biggest construction industry of the
area so as to absorb CO2.

Map 10 - Site Interventions

open building neighborhood

camping site
algea farm
algea beach
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Greenhouse museum
The greenhouse museum is to
demonstrate the new era of CO2 reuse
and productivity. We consider the museum
can be the landmark and the front yard of
harbor. So the museum is located at the
starting point of polluted soil and it is the
very first thing that people can see when
visiting the harbor.

Figure 10 - algea beach typology
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bio-heat center

distict heat network

Figure 11 - Systemic section

Figure 12 - Systemic section incorporating the stakeholders

Figure 13 - An insight into the algea beach
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Besides, it is the only way to
cross the North Sea Canal to continue
the defence line route. Combined
with the existing tourism potential, the
museum can be an important stop for
tourists to pay a visit. Based on the site
analysis and criteria we put forward
as essential for landmark succeed its
purpose of raising awareness, creating
identity, demonstrating and co-hibitation
framework of CO2, we come up with our
proposal. With innovation technology to
reuse CO2 and public space for tourism,
synergy emerges not only inside the
museum, but also with the surrounding
area.
The figure 14 presents the
synergy emerging inside the museum,
together with those with the surrounding
area. In particular, the showroom offers
an experience of innovation in terms
of production, from cement production
reusing CO2 to innovative agricultural
methods, such as the aquaponics and
aeroponics structures.
In addition, a polder is being used
inside for a boat tour experience in order
to give visitors the whole image of this
carbon future and its potentials. The
place surrounding the museum forms
the open – space exhibition, with diverse
public and green spaces, sustainable
design solutions for recreation and water
preservation, as well as phytoremidiation
processes and urban farming for
the rehabilitation of the soil and the
engagement of the community.
Moreover, before arriving to the
museum the area surrounding the ferry
is being regenerated and transformed
into a place of people, so as to welcome
visitors, attract residents and add to the
quality of the site.
By taking these steps, we hope to
create identity through carbon-scapes in
AMA by connecting CO2 producer and
consumer, clean energy and different
kinds of tourism, leading to a lower
ecological footprint in the future.

Map 11 - Defence line cycling route from South to North stopping by the greenhouse museum

algea in spiral pipe
aeroponics on shelves
fruit aeroponics in pipes

aquaponics with Tilapia
aeroponics in pipes

Figure 14 - Inside the museum typology
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Figure 15 - Systemic section of the strategic project
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Figure 16 - Systemic section incorporating the stakeholders

Figure 17 - Impression of the greenhouse museum
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Theme:
Exploring energy transition through regional
design

A DECENTRALISED ENERGY
NETWORK:
Using the potentials of the existing
spatial structure and the opportunities of
the cultural landscape, energy transition
is envisioned for the AMA by creating
nodes or energy hubs throughout the
region. These hubs may take shape
as energy landscapes and other pilot
projects which trigger the trend of the shift
towards renewable energy resources.
These hubs are united through the smart
grid, which increases efficiency of each
of the hubs by creating a symbiotic
system. Supporting one another, a
particular hub may contribute to energy
production through landscape while
another may target residential areas
dependent on it. By mutual sharing of
resources and energy, a ‘smart’ energy
system is envisioned.
30

Energy transition in the AMA can be
achieved by deriving relevant strategies.
The primary approach to this is by first
addressing decentralisation as a module.
In order to achieve decentralisation,
creation of local hubs or nodes is
essential.
These nodes or hubs are unified by
the smart system as an efficient energy
network. Each hub has its own role to
play in the larger aim towards achieving
energy transition. This role can be based
on the principles based on energy
transition. These principles can be
shaped into three main focus points –
namely the technical transition, energy
production and reduction in consumption
of fossil fuels. Furthermore, this new
energy system may play a crucial
regional growth defining factor in the
future.
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The Strength-Weakness-OpportunitiesThreats (1) are mapped on the AMA
region in order to understand the relations
between these criteria which are integral
to deriving responses accordingly.
While categorizing the weaknesses and
threats, it is observed that the dependency
on fossil fuel is the prime issue which is
further heightened by the fact that the
current renewable energy production
is a meagre 5%. While the production
of biomass is almost negligible, the
current energy system prevalent in the
region is highlight centralized. Moreover,
district heating in the region is being
underutilised despite the potential of it as
a clean heat resource.

While the agenda for the region already
addresses a trend of an increase of the
use of renewable energy from 5% to 14&
by 2020, existing stakeholders can be
approached to negotiate this transition
towards cleaner energy resources.
Interesting zones for focus can be
derived further, for instance, the harbour
area based on the availability of large
stakeholders, vacant lands, proximity to
the main city area and the diverse supply
of renewable sources.

While the future scenario is evident, with
the fossil fuels projected to run out by
2050, an added factor that needs to be
considered in this future is that the city
is constantly growing, and this implies
that there will be an increase in demand
for energy as well. Further, in order to
address this sharp increase in demand in
the coming years, addressing consumer
behaviour towards the use of fossil
related sources is an urgent need.
In term of the strengths and opportunities,
the region (2) has multiple outlets for
extracting potentials. Netherlands, being
in a prime position in terms of research
and innovation, can pave the ground for
new breakthrough in the sustainability
sector. Further, the Amsterdam Port with
its global position in the energy market
can play a decisive role in reinventing
itself with the aspect of energy transition.
Also, the landscape itself with its multiresource potential can be key to creating
diverse energy landscapes that can be
the driving force in energy production.
Based on the current spatial structure
of the region, the green wedges of the
Amsterdam provide unique potential
in the association of spatial structure,
energy landscape and hence energy
transition.
Elaborating on current circular processes
in the region, biomass can be considered
a relevant resource in the future. Further,
district heating powered by the various
industries in the region can be a way of
closing certain cycles.
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NEW ENERGY SYSTEM
The new energy system (1) is envisioned
as a collective system of different types
of nodes that work together to form the
smart grid. Each pilot project gradually
spreads across the regional. These
nodes together form a constantly growing
energy network, the smart grid. Together
they form a symbiotic system which forms
the new system that can influence future
urbanisation of the region.
The smart grid as a result now acts as
the ‘new growth factor’ that guides the
growth of different parts of the region.
In the future, densification along the
smart grid is suggested and these new
densifications further plug into the smart
grid and achieve efficiency of energy.

the household consumption and efficient
waste management coupled with
increased social activity and cohesion
is tackled through the re-use strategy
applied in the Amsterdam peri-urban
areas. Meanwhile, landscape is used as
a energy producing module.
In addition, seemingly small changes in
flows have much effect: in total, more
development is expected and that means
6,000 houses will achieved self-sufficient
powered by renewable energy.

POSSIBLE CHANGES
The AMA is still facing further urbanisation
(2) based on factors such as an increase
in demand due to migration, population
rise, urban sprawl and economic growth.
This implies a significant increase in the
demand for energy in the future to support
and sustain this urbanisation. The current
energy system however will be unable to
cope with this sharp increase and hence
this makes the new energy system more
relevant. New models such as knowledge
hubs, breakthroughs in the renewable
energy sectors and social stabilisation will
further ease this transition and strengthen
the new energy system. There is a dire
need for new techniques, new working
methods, new forms of development,
financing, economic growth, organisation
and management.
FUTURE DEVELOPMENT
SMART GRID (3)

ALONG

The four strategies have particular
impacts on the energy use of the city.
Each project and related strategies
bring the AMA a step closer to achieving
energy transition. The technical hub acts
as a breeding ground for new knowledge
and research and also as a renewable
energy hub which drives the transition of
the region. While the transportation hubs
address the shift away from fossil fuels
in the transport sector and emphasize on
the need for shared and clean transport,
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3

DESIGN OF NODES

The derivation on strategy stems from
the fundamental principles of energy
transition – technical transition, energy
landscape and reducing consumption
of fossil fuels. These form the basis of
selection of hubs or nodes that form the
elements of the smart grid. These hubs
are the foundational elements in each
of the pilot projects proposed. These
prototypes are derived such that they
first apply in selected zones and later
spread to the entire region in a step by
step manner.
The technical transition of the harbour is
mainly influenced by the concentration of
stakeholders, the diversity of renewable
energy production potentials, the
environmental quality in term of emission
of CO2, pollution, its significant location
and accessibility to infrastructure and
the availability of vacant areas for future
interventions plays an important role. (3)
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In the case of creating energy producing
hubs, parameters such as proximity to
areas of consumption, availability of
energy resources such as geothermal
and biomass and potentials for generation
of wind or solar energy, accessibility
to infrastructure, accessibility through
infrastructure and the diversity of the
landscape of the region are considered.
(2)
To reduce the consumption of fossil
fuel, strategies that affect day to day
consumption are tapped into. In this
project, household consumption and
transport sector consumption are
focussed on. The density of population,
degree
of
energy
consumption,
household
waste
generation,
infrastructure, income and the potential
of local energy production are explored.
(1)
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HARBOUR TECHNICAL TRANSITION
To accommodate the energy transition
the harbour is divided into three parts.
Each part collaborates in a different way
to increase efficient use of the harbour.
As the city of Amsterdam keeps growing
the need for space increases to develop
housing. Therefore the east part of the
harbour will change from industries to
residential area. The current facilities
will be transferred to the large amount
of vacant lands situated in the west
part of the harbour. The middle part
of the harbour connects everything
together through a knowledge hub which
focuses on research and education on
sustainable technologies.

AALSMEER ENERGY PRODUCING LANDSCAPE
Many of the flows crossing the Aalsmeer
(daily waste, residuel heat, water
thermal, and the logistics tracks that
transits through the whole area) are
huge and will likely yield revenue models
that combine sustainable and economic
prospects for AMA, and have a great
impact on the spatial and functional
transformation of the region.
There will be a transition to a renewable
energy supply system with the many
local clean plants as porduction hubs for
the import of raw materials and export
of clean energy, recycling of waste
materials, coupled with an recreation
function that offers great opportunities for
new public space and new development.
Landscape
diversity
is
explored
through designing energy producing
landscapes in the region. Different
types of landscapes are used to derive
combinations of energy production and
spatial quality.
38

39

AMSTERDAM CITY AREA ADDRESSING
HOUSEHOLD
CONSUMPTION
This addresses the need to reduce
consumption of fossil fuels. This can
be achieved by increasing small scale
production of renewable energy to
gradually reduce the dependence on
the fossil fuel network. The focus lies
in the peri-urban area. The ongoing
policies for Amsterdam, aim at eventually
empowering each household with solar
panels and providing relevant subsidies.
Using the potential household waste
produced by each household and making
waste separation and management
efficient at the ground or local level, waste
as an energy resource can be utilised.
Awareness is created by involving each
citizen directly in the process through
art installations, pavilions, second hard
markets in public spaces and buildings
and revamping of municipal waste
collection points as landmarks.

LELYSTAD ENCOURAGING E-MOBILITY
The shifting center in Lelystad central
will be improved to encourage the use of
railway for the regional travel encourage
the use of bus and bicycles inside the city
area. The bicycle and car sharing points
are proposed to be added in the Lelystad
central as well as each community center.
Also the current bus will be transformed
to the electric-powered bus. And the
quick charging points will be added in the
shifting center to power these busses.
And these points will directly connect will
each community through more Park and
Ride locations. It is expected in the future
that almost all the kilometers travelled by
car in the future will be powered by green
electricity generated by windmills, solar
panels and biomass power stations.

40

41

PHASING AND TIMELINE

1

4

2

3

5
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The phasing in the region takes
place gradually. While the transport
and household waste nodes can be
developed within a relatively shorter
period of time with considerably lesser
investment, the energy landscape and
harbour transition take a larger span of
time to attain completion. On the contrary,
while the latter nodes have single or
prominent stakeholders involved, the
former have a considerably fragmented
network of stakeholders due to the fact
that it consists of bottom up solutions that
aim at a diverse group of stakeholders.
These factors influence the time line
as well as phasing of the projects
throughout the region. The phasing
first begins with the initiation of all pilot
projects, the subsequent implementation
and the further expansion in stages.
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The stakeholder analysis shows a
selection of stakeholders in the AMA.
Interestingly to see is the large amount
of stakeholders which have potential
to accelerate the energy transition.
However these stakeholders still lack
power or influence to initiate these
processes. Therefore policies have to be
implemented to increase the influence of
these stakeholders. The top-right corner
shows the stakeholders that should
be approached to initiate the energy
transition. The stakeholders on the left
side should be persuaded or convinced to
join the energy transition. All these actions
will help accelerate the process towards a
successful energy transition.
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To guide the process towards a successful
energy transition, a variety of policies
have to be implemented. This map
shows where these policies have to be
implemented and how important they are
for a specific place. The size of the icon
represents the hierarchy of importance
for that policy. The money gained from tax
policies, e.g. CO2 emissions, will be used
for the subsidies to award stakeholders
that participate in the energy transition.
Finally, all projects help to reduce raw
material shortages, mainly by reducing
the use of fossil fuels for heat, electricity
or transport. Ongoing Actions and follow
up AMA is not starting from scratch. The
current policy has presented a wealth
of opportunities that connect to the
ambitions held by the various parties
involved in the city. Parties that range
from waste processing companies to
IT firms and from projects initiated by
residents to the design agencies like
those united as the AMA. The initiatives
already under way in the harbor provide
us all with a great position to start up
follow-up activities.
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Theme:
Spanning the disconnect between the
abstract concepts of circularity and individual
lifestyles through interventions by the
creative workforce within the context of the
Amsterdam Metropolitan Area.

[Create]-ing Circular Lifestyles

ABSTRACT
The research project seeks to address
circular economy and the closing of
material flows in the context of the
metropolitan region of Amsterdam (AMA).
This is done by using the potential of the
region’s highly concentrated creative
industry to create spatial interventions
in the peri-urban regions of the AMA,
in order to close material flows, link
different cycles and make them visible
to create awareness. The scope of the
project was narrowed to address the
individual lifestyles of the material cycle,
to address the disconnect between the
abstract concepts of circularity and
the people. The project also seeks to
enable and facilitate the creative industry
through policies and incentives to retain
the workforce in the region. To achieve
this, the AMA was analyzed with respect
to material flows at a regional scale,
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regional morphology of the AMA and
spatial factors relevant specifically to
the metropolitan region. The resultant
synthesis was used to identify eight
intervention zones, each representing
a typology of the peri-urban region.
Spatial interventions were proposed,
that were relevant to the material flows,
stake-holders, the creative industry and
the people’s lifestyle. The conclusions
of each typology determined square
would then be relevant in similar
typologies at the regional scale forming a
comprehensive regional spatial strategy
for the region.

keywords:
circular economy, sustainability, creative
industry, amsterdam metropolitan region,
placemaking, sustainable lifestyles

CREATIVE INDUSTRIES IN THE AMA
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disconnect between abstract concepts of
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to preserve the landscape attractiveness of
the region to attract highly skilled creative
professionals and add value to the economy
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entertainment

writing &
artistic creation

many starters

movie production
few fastly developing businesses

many quitters

trending

jobs

63 permanent
37 temporary
jobs in C.I.
7% (NL3,5%)

(0,1%)

photography

Objectives

highest rate
of employment

€

below 21.908
average
above
average (61%)

‘10 - ‘14

+1% vol.of labor

fashion - digital media - advertising - design

creative
business
services

arts
highest self-employment
rate (71%)

media &
entertainment

70% >35H

within c.b.s even 80%

90.727

who are they

Based on our preliminary analysis of the existing
scenario in the Amsterdam Metropolitan region,
coupled with our first impressions, we postulated a
three-fold objective for the design strategy.

largest workforce

AMBITION
PASSION
mostly men
(within c.b.s
even 8/10!)

2/3

PRIDE

HONESTY

100%

30% has a degree

mostly hbo or higher

many initiatives

the roles they can play

13%
many
western immigrants
mostly in arts (1/6)

15-34

!

35-44

Vision

45-64

physical > digital

A more sustainable way of lifestyle in the Amsterdam
Metropolitan Region by the year 2050.

nerd

bohemian

captain

sector

science, ICT and technology,

languages, humanities, design, communication and arts

music and television production

w/l

works + lives separately

likely to work from home, working and living intertwined.

work from home & sub-office in the city

living

prefers green, attractive suburb or in the countryside

urban environment, in/close to city, urban lifestyle

residences in the countryside

individual / community
passing through circular
principles, carrying out lifestyle,
could help others with that
a collective of them could
start local circular initiatives

CREATIVE INDUSTRY
RELEVANCE

business/educ. institute
passing through knowledge,
through product or their services,
having a visible circular process,
awareness, co-creation and
innovation, placemaking?

creative cluster
events, digital & physical platforms,
placemaking, raising awareness,
sharing knowledge, innovation,

METHODOLOGY
Analysis

why the creative industry?

estyle,
at
d
es

AMA

1

highly represented and very
visible sector in AMA

4

closely connected to people
example: Westergasfabriek
The AMA highest visitation rate
of 140 global comparison

creative cluster
business/educ. institute
passing through knowledge,
small-sized businessesevents, digital & physical platforms,
through product or= their
placemaking, raising awareness,more affiliated with sustainable values
moreservices,
flexibility to change
having a visible circular process,
sharing knowledge, innovation,
awareness, co-creation and
innovation, placemaking?
spill - over on other sectors
affects economy as whole
high on agenda of AMA

5

2

Synthesis

Material Flows

The
Square

Regional Spatial
Analysis

Spatial Mapping of
Creative Industries

3

4
5

Analysis

closely connected to people
example: Westergasfabriek highest visitation Synthesis
rate
of 140 global comparison

Material Flows

Regional Spatial
more affiliated
Analysis

with sustainable values

The
Squares

Local
Interventions

Material
Flows
Creative
Industry
Potential
Interests
of Local
Stakeholders

Spatial Mapping of
Creative Industries
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Impact on
Urban
Lifestyle

A Strategy
Plan for
the AMA

ANALYSIS
Regional Material Flows
To study the material flows in the region,
we mapped six material flows relevant to
the metropolitan region, as identified by
the municipal consortium. These were
namely - waste, food, phosphate, water,
electricity and heat. We primarily studied
the different parts of the cycles along with
relevant actors and subsequently mapped
them on the AMA region. We concluded
that most flows were relevant to the periurban typology.
Creative Industry Spatial Mapping
To reflect the spill-over advantages of the
creative industry in the regional spatial
structure of AMA region, exploration
through spatial mapping is needed. This
exploration’s objective is not only to find
existing clusters/places where creative
industries are located, but also to find
potential places to create a new clusters/
places. In order to do this exploration, key
elements and their main characteristics
are derived and developed based on
the study by Romein, A. and J.J. Trip
(2008). Although this study did not specify
the spatial manifestation of the key
elements and their characteristics, some
of them reflect spatial manifestations and
therefore possible to be mapped.
Three key elements that are chosen to
be mapped are: representation/identity;
amenities, and clusters (creative clusters).
These key elements are then each
defined by their characteristics and then
mapped based on the available data and
from reference studies (see table below).
To find the potential places, suitability
analysis method (McHarg, 1969) is used
with some modification. The basic idea of
this method is to find the potential location
or catchment area (e.g., x radius from the
location) of each key elements with their
characteristics. Then, these key elements
layers will be overlaid, and areas that
intersect all the three key elements are
considered the most suitable potential
areas for creative industry to intervene in
this project.

Relevant Material Flows

the region, we mapped four categories
of regional typologies. This was based
on density and urban boundaries (like
highways, municipal lines and water
bodies). Within the peri-urban typology
we identified eight sub-typologies
based on the theoretical framework
(Chapter 2). These were natural and
rural landscapes, large scale suburban
residential neighbourhoods, recreational
landscapes, large mono-function types,
commercial and business parks, green
houses and the urban fringe.

waste

food

water

phosphate

electricity

heat

Regional Typologies
Based on our analysis of the spatial
structure of the AMA, we identified four
regional typologies. The first being the
dense urban pockets, these included the
urban centers of the city of Amsterdam,
the city of Haarlem and Almere in
Flevoland. We also identified two levels
of peri-urban regions, one with more
predominant urban features and the other
with more natural green or rural features.
This category had more ambiguous
features.The last category was the RuralNatural type.
Based on our analysis of the region, we
distributed roles for each category that
we identified in the spatial analysis. The
dense urban pockets would act as the
zone of Impact. The two levels of periurban region would be the incubator zone,
the ideal category for any interventions.
And the rural=natural landscape, was
an important aspect to the identity of the
AMA. Hence, this was categorized as the
Value Zone. This would be preserved,
and strengthen the identity of the region.
The Incubator Zone
Characteristic of this zone are:
•
The flows of materials are highly
prominent in the peri-urban zone,
making it suitable for addressing the
circular economy
•
Close proximity to the other two
zones, make it ideal for design
interventions that draw from the
features of both zones
•
Large potential for placemaking
projects

Regional Spatial Structure
To understand the spatial structure of
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Creative Industry Mapping Criteria
Landscape
Features

LF

An Attractive
Landscape

AL

Historic Value

HV
PS

Cycle friendly
pathways

CY

Socio Cultural
Facilities

SC

Parks and Sports
Facilities

PS

Education
Facilities

ED

Diversity of Cafes
and Restaurants

CF

Affordable Live/
Work Spaces

AF

Retrofitting Old Industrial
Buildings

OL

Existing
Workspaces

WS

Existing Creative
Clusters

CC

I

A

C

Peri-urban Typologies

waste regional material flows

food regional material flows

water regional material flows

phosphate regional material flows

food regional material flows

water regional material flows

overlay of spatial factors relevant to the creative industry

synthesis creative industry suitability map

impact

incubator
value

spatial strategies: typology roles

peri-urban sub typologies spatial structure
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SYNTHESIS
Spatial Impact – Phasing

Governance – Fix the Gap Board

The project will be implemented in several
phases, namely pilot project, phase 2 –
expansion to the neighbourhood, and
phase 3 – expansion to the region. The
main idea for the implementation is to
have the review and engage phase after
every phase. This review and engage
phase is critical because it is fit with our
objective to affect people’s lifestyle.

To
implement
the
strategy,
an
organizational body or a specialized
task-force is required to realise the end
goals and make the project feasible. Thus
introducing, the Fix-the-Gap (FTG) Board,
an organisation involved in introducing
top-down
policies,
coordinating,
supporting, facilitating, stimulating, and
managing the time and progress of the
various pilot projects. They will also deal
with the expansion of the local level
projects to a regional strategy.

Future Spatial Impact
Based on the policies and guidelines
proposed by the Fix-the-Board, along
with the expected impact of each of the
interventions in each square and their
subsequent replication, we created an
estimated map of the foreseeable impact
on the spatial structure of the region
possibly by the year 2050.
Regional Vision
By a series of interventions in the different
squares throughout the region - we
would firstly increase local awareness thereby affecting lifestyles and people’s
behaviours. And secondly, at a regional
scale - we are rebranding the AMA as a
sustainable circular region.

The board would develop strong
connections to the local community
(irrespective of the creative industries).
They are aware of different actors,
projects and trends in the region. This
is important, so that the strategy can
be changed based on specific time and
resource conditions. With time, the board
will establish an extensive formal and
informal network of contacts with the
creative industries and related actors.
They also seek to maintain a good
relationship with the AMA consortium
and related boards (the Creative board,
Amsterdam Economic Board). Also,
representatives of the FTG will work
independently in each municipality, to
include local interests and stakeholders.
The board also works together with
Amsterdam Smart City project, because
of its similar goals, and contributes to the
already existing built up of knowledge,
updated through research by design.
Simultaneously, a database of different
actors belonging to the creative industry
is generated for future projects. An
inventory of other relevant actors, from the
private sector (like developers, housing
co-operations, hospitality industry) will be
generated.
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the four focus zones

existing spatial structure

existing spatial policy

phase 1 - setting up the boundary

phase 2 -

regional vision

future spatial impact
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FIX the [ ] GAP_

Aimed effect:

[Create]-ing Circular Lifestyles

The features of the eight different periurban typologies have been identified
and illustrated with the chosen zones of
interventions. The features are generic
and are not site specific. They are
relevant to other squares in the same
region of the same peri-urban typology.

km
4

By similar interventions in the different
squares - typologies throughout the
region , we would firstly increase local
awareness and thereby affecting
lifestyles. Secondly at a regional
scale, we are rebranding the AMA as a
sustainable circular region.

What is the square?
0
0

km
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4

The square represents an zone of 4km
x 4km area for analysis and intervention.
Though, study and impact of the
intervention is not limited to the boundary
of the square.

typology - CI roles

spatial tactics

focus areas

1 - expose

urban fringe

2 - demonstrate

business park

3 - close

suitability

greenhouses

4 - link

context

incentives for the stakeholders

monofunctional
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TIMELINE
To implement this strategy, we created
a task-force - the Fix the Gap board that would organize and implement the
projects. The first stage would deal with
bring together top-level stakeholders,
generating interest through advertisement
campaigns - and setting top-down policies
- like landscape preservation boundaries.

The GAP - The disassociation between people and
abstract concepts of sustainability and circularity

Top down policies
Some examples of top-down policies that
will be enforced by the Fix the Gap board
are as follows:

5. Densification of sub-urban areas to
address housing demand, no permits
for new housing projects that require
expansion or urban city limits

To Demonstrate

01

To Close

GAP_

A New vision
for the AMA!!!

00

% househ

Vacancy R

Sustainab
Greenhou

20%

2017

To Link

2019

MIND THE
GAP_

Revie

30%

02 MIND THE

Upcycling

10%

2020

Indicato

Task Force
Introducing the
Fix-the-Gap (FTG)
Board, a body that
oversees the
implementation of
the strategy
like
Defining Protected
Landscapes

2. The municipal body will not issue new
construction permits, till the building
vacancy in the region is addressed

4. Every supermarket or food chain, are
required to have a left-over food resellpick point

04

19%

Advertising the Vision
to garner interest and
invite relevant
stakeholders

1. The nartural-rural landscapes identified
in the analysis, are preserved as a part of
the landscape protection guidelines.

3. The energy efficiency of the greenhouses have to be increased, owners
updating the technology to receive tax
rebates

Test Projects

To Engage

This would be followed by pilot project
- three stages - preparation (bringing
together stakeholders, actors, the creative
industry), followed by the implementation
of the project and concluded with an
engage and review zone based on
indicators for each project.
These three stages of the pilot would
expand towards the local neighbourhood
and subsequently as a network of regional
interventions that would hopefully lead to
more sustainable lifestyles by the year
2050.

Preparation

02
Identifying the
interested
municipalities to host
the pilot projects
Inviting planners and
urban designers to
develop, design and
oversee for the pilot
projects

03

Identifying the
interested
municipalities to
the pilot projects

Inviting planners
urban designers t
develop, design a
oversee for the p
projects

Negotiations with
relevant stakeholders
for top-down
implementation
like
Ministry of
Infrastructure and
Environment
Local Municipalities

Procuring investments
for the project

6. Promotion of up-cycling centers,
incentives for enterprises with annual
zero-waste output.
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Ad
to g
inv
sta
suc
inte

05 Preparation

ew

Neighbourhood Level

Review

Regional Level

Preparation

11

At the Level
To Engage 2.0

holds twt

To Engage 3.0

% households twt

% households twt

100%

85%

%
To Demonstrate 2.0

Rate

To Demonstrate3.0

Vacancy Rate

To Close 2.0

ble
uses

To Close 3.0

Sustainable
Greenhouses

Sustainable
Greenhouses

80%

40%

%

To Link 2.0

g

30%

ors

Indicators

2024

and
to
and
pilot

Upcycling

60%
10

2030
06

host
s

To Link 3.0

Upcycling

%

Vacancy Rate

0%

0%

%

2023

At the Level

Identifying the
interested
municipalities to host
the pilot projects

2050
07

09
08
Sustainable
Lifestyles

Inviting planners and
urban designers to
develop, design and
oversee for the pilot
projects

MIND THE
GAP_
Targets
Achieved!!!!

dvertising the Vision
garner interest and
vite relevant
akeholders showing
ccessful
erventions

A network of
intervention at
different locations,
repeated based on
policy
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THE SQUARES
Urban Fringe Typology
Objective
The main objective for this typology is
to use neighbourhood interventions and
placemaking projects to expose material
flows through creative installations
in order to engage people in circular
processes.

Urban Fringe

EXPOSE
&
ENGAGE

Potentials
Potentials are the local existing creative
hub on the Westergas terrain, using
specific port industries to develop
creative circular processes, using the
larger functions (like the Food Center
and the waste collection point and the
Thuishaven Festival terrain) to reach
the public, using the neighbourhood with
daily functions like supermarkets to affect
lifestyles, the potential of the infrastructure
to increase the audience of spatial
interventions, the potential of the The
Waste Transformer installation (explained
in the Tactic Library), the potential to
include the gardens and farms into the
local food cycle, and the potential to form
collaborations with colleges nearby.
Business Park Typology
Objective
The main objective of this typology is
demonstrating the inherent circular
lifestyles of the creative industry by
providing them affordable live/work
spaces and associated amenities with
access to renewable energy resources.

Business Park

DEMONSTRATING

Potentials
Main stakeholders in this square are
ArenA and building owners of the vacant
offices. The main added stakeholder is the
creative workforce. Other stakeholders
include NS, GVB, data centres, and
Amsterdam Smart City Urban Living
Lab. Based on the stakeholders and their
roles, we identify the opportunities for this
typology and identify two potential areas
to intervene, namely ArenA plaza and
buildings inside the business park. Based
on the identified stakeholder roles, we
address them with specific interest and
spatial tactics that we have developed.
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DIGITAL PROMOTION AND ADVERTISING

LEFT-OVER FOOD SHOP

CREATIVE CORNER (MULTIF.NBH SPACE)

DIGITAL PLATFORM
EVENTS, FESTIVALS AND EXPO’S
MARKETPLACE MATERIALS

PILOT #2

CLUSTERING CREATIVE
CREATIVE
INDUSTRIES
UPCYCLING POINT

en
av rain
ish lter
thu tiva
fes

COWORKING SPACES

p
ho
ifts n
thr apla
rat

LFP: LOCAL FOOD
CAFE-REST

NBH CENTER

WORKING SPACE

ADJUSTING PUBLIC SYSTEM TO CIRCULARITY

WORKSHOP SPACE

LFP: LOCAL
FOOD SHOPS

LEFT-OVER FOOD PICK-UP

(TRANSFORM BUILDINGS)
F.C. SHOPS

UPCYCLED
ART PROJECTS

USE VACANT BUILDINGS

LOCAL (F) MARKETS

FESTIVAL/EVENTS

PLACEMAKING
PROJECT*

EXPOSED FLOWS
IN PUBLIC SPACE

LOCALFOODPROJECT

PLACEMAKING:
RECYCLE WORKSHOPS
GUIDING TOURS

T.W.T INSTALLATIONS

LEFT-OVER FOOD POINT

* COMPETITION GAME (SCOREPOINT)
GUIDING TOURS AROUND TWT
SUSTAINABILITY WORKSHOPS
GAME OPENING NBH FESTIVAL
COMM. FARMING AT PARC
NO PLASTIC DAYS
TRASH BIN PAINTING
WATER PLAY SQUARE
WATERCYCLEBOATS

e
ativer
crelustcycle
c up

ah

ct

lle

co

ste

wa

km

2.7

dirk

m
.6k

3

ah

spatial tactics used based on the intended interventions

intended transformations to attract the creative workforce
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Greenhouses Typology
Objective
The main objective of this typology is to
create a sustainable transformation of
obsolete greenhouse, focusing on the
cycle of water, energy and food integrated
with tourism development.

Greenhouses

CLOSING

Potentials
The stakeholder opportunity of Greenport
Aalsmeer lies in the synergy of strong
establishment base and room for niches.
And for a densely-populated region like
AMA, the spatial opportunity largely relies
on the sustainable production by closing
the loops, deploying renewable energy
and minimize emissions. Investing
in sustainability is an opportunity for
companies to differentiate and efficiently
produce and maintain the competitiveness
of Aalsmeer itself. According to the
Ruimtelijk Visie, from 2015 to 2025,
Greenport Aalsmeer will achieve 75%
reuse of water, 30% energy saving and
75% reuse of the residue waste. And in
our strategy, the complete transformation
of obsolete greenhouses will be achieved
in year 2040.
Monofunctional Typology
Objective
The main objective for this typology is to
combine Design and Production in large
unused structures found in the Port, in
this case Ships. Here, waste materials
are gathered from existing recycling
points and other waste treatment facilities
(AEB) in the port and made available to
the Designers to create new products by
recycling and upcycling the waste.

Monofunctional

LINKING

Potentials
This square, that is located within the Port
of Amsterdam and it has some potentials,
namely the large material flows in the port
and the presence of a green landscape
on the many vacant spaces in the port.
Also, various recycling companies can be
found in and around the square. However,
the port does miss a few qualities that are
important if we want to intervene using the
creative industry here. Firstly, there are
few amenities in the port like restaurants,
cafes and public spaces. Secondly, large
areas of the port are poorly accessible by
public transportation.
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TYPOLOGY
SQUARE
EMPHASIS
FTG

GREENHOUSE
GREENPORT AALSMEER
DEMONSTRATING LINKING

LEGEND

policy

?%

spatial intervention
strategic action
digital action

CLOSING EXPOSING & ENGAGING

INDICATOR:
PERCENTAGE OF
TRANSFORMED
GREENHOUSE

GA GREENPORT AALSMEER
PS PRIVATE SECTOR
TC TOURISM COMPANY
CI

CREATIVE INDUSTRY

PREPARATION
TOURISM DEVELOPMENT GUIDELINES

Pilot #1

GREENHOUSE RENOVATION GUIDELINES
GA

PROMOTION GREENER GREENPORT

GA

PROMOTION CREATIVE GREENPORT

GA

RECRUIETING TROURISM
GA

TOURISM AMENITIES

CI

FLORA CREATIVE HUB RENOVATION

Review + Engage

10%

Pilot #2

GREENHOUSE RENOVATION GUIDELINES
TOURISM DEVELOPMENT GUIDELINES
GA

PILOT GREENHOUSE RENOVATION

TC

INDIVIDUAL AMENITIES

TC

MARKETING INDIVIDUAL TOURISM

CI

TECHNICAL SUPPORT

Review + Engage

40%

Phase 2
Neighborhood
Application

GREENHOUSE RENOVATION GUIDELINES
GA

FINANCIAL SUPPORT

PR

PRIVATE GREENHOUSE/AMENITY RENOVATION
INDIVIDUAL TOURISM PROGRAM DEVELOPMENT

TC
CI

TECHNICAL SUPPORT

CI

CO-WORKING FLORA CREATIVE HUB

CI

MORE LOCAL CO-WORKING HUB

Review + Engage

80%

Phase 3
Regional
Application

MUNCIPAL INCENTIVES, CONNECTIONS, SUPPORT
GA

STRATEGIC/FINANCIAL SUPPORT

GA

INFRASTRACTURE/AMENITY CONSTRUCTION

CI

TECHNICAL SUPPORT
PARTICIPATION IN TOURISM PLANNING

TC
PR

Greenhouse Typology
Other Locations

PILOT #1

PRIVATE GREENHOUSE/AMENITY RENOVATION

PILOT #2
PHASE 2
PHASE 3

YEARS 2017

2018

2020

2024

2030

project timeline for the greenhouses typology in the greenport aalsmeer, with emphasize on the review and engage phase

MATERIAL FLOWS
INTERVENTIONS

REPLICATION OPPORTUNITIES

possible intervensions that can be replicated in other locations in the port region
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2040
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Tutors: Remon Rooij | Els Bet

Flipscape: Rethinking the Relationship
between City and Landscape in the AMA
Students: Cateau Albers | Donald Böing | Amanda Bryant | Jingsi Li
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flipscape - VisiON

FLIP
SCAPE

0
0

rethinking the relationship between city and landscape in the ama.
Cateau Albers, donald bÖing, amanda bryant, jingsi li

The Amsterdam Metropolitan Area has
a great diversity of cities, landscapes
and people and therefore has more than
enough ingredients to be among the
strongest metropolitan areas (Gemeente
Amsterdam, 2011). However, on a
global scale there are numerous strong
metropolitan areas to compete with and
Theme:
Strengthen the position of the AMA in the all these areas are competing in the soglobal battle for talent by creating symbiosis called global battle for talent, in which they
between city and landscape.
attempt to attract as much knowledgeintensive companies and highly skilled
workers in order to let the knowledge
economy grow further. Only investing in
hard factors, such as infrastructure or
the tax regime, will not make an area
stand out (Musterd & Murie, 2010). By
investing in soft factors, such as the
metropolitan landscape and the quality
of life, a difference can be made and
the AMA could strengthen its position in
the global battle for talent. The spatial
vision Flipscape and the development
Team:
Cateau Albers (4275829)
Donald Böing (4533100)
Amanda Bryant (4612809)
Jingsi Li (4584325)
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strategy, supported by research, show
how the AMA can create symbiosis
between city and landscape and in that
way make use of the correlation between
the metropolitan landscape as a soft
factor and the success of the knowledge
economy. By ‘flipping’ strategic locations
in three ways - from industrial economy
to knowledge economy (1), from urban
expansion to urban density (2) and from
a weak connection to symbiosis between
city and landscape (3) – the area will
be able to attract knowledge-intensive
companies and highly skilled workers.
These locations are all connected to each
other and complement each other, in
order to let this polycentric area compete
as a whole. In that way the strategy will
have a regional impact, the diversity and
the corresponding ingredients of the AMA
are no longer missed opportunities and
the AMA will gain a stronger position in
the global battle for talent.

PROJECT APPROACH

urban
density
talent

AMA

landscape

Knowledge
economy
urban
density

business

Knowledge
economy

01_ama in the global battle for talent
01_ama in the global battle for talent
AMA

landscape

AMA

Knowledge
economy

landscape

landscape

circular
economy

Beijing IS BOOMING, BUT TALENT IS
LEAVING DUE TO BAD AIR
AMA

Knowledge
economy

urban

density IN
TORONTO AS A LEADER
ATTRACTING HUMAN CAPITAL
land
reuse

urban
density

population
growth

THE GLOBAL BATTLE FOR TALENT

Figure 1: Bejing is booming, but talent is already leaving due to bad air.

Figure 2: Toronto as a leader in attracting human capital.

Beijing

TORONTO

hard factors

soft factors

hard factors

soft factors

infrastructure

landscape

infrastructure

landscape

education

quality of life

education

quality of life

safety

heritage

safety

heritage
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High ground
New land

In order to create symbiosis between
the cities and the landscape of the
Amsterdam Metropolitan Area it makes
sense to combine insights from the past.
Therefore the development of the
relationship between city and landscape
over time is regarded with three
perspectives: the changing role of
landscape (1), urban growth (2) and the
spatial consequences of the economy
(3). First of all, there has always been
some kind of tension between the urban
areas and the landscape. Whereas the
landscape used to ‘wild’, the cities started
to build up a very productive relationship
with the landscape. The landscape was
serving the cities and there was a lack
of other types of interaction with the
landscape, such as making use of the
diversity and recreation options of the
landscape. The landscape got overgrown
by cities actually.
Nowadays the AMA regards the
landscape as a ‘metropolitan landscape’,
which is a landscape adjust to the city
dwellers (Gemeente Amsterdam, 2011).
Hence, the demands of city dwellers
should be integrated with the character
of the landscape. Therefore identity
or characteristic landscape elements
are necessary as well. The Stelling
van Amsterdam is an example of this.
Furthermore, the polycentricity of the area
is beneficial for the symbiosis between the
city and landscape, since the landscape
can much easier flow through the region
and reach the city centres. The edges of
cities is where symbiosis can be easily
achieved, since the landscape and the
city actually interact there.
The second analysis focuses on the
urban growth. The development over
time shows how cities used to expand
and consumed the landscape in that
way. Cities were connected by roads and
railways, which caused fragmentation in
the landscape. The landscape became
more and more anonymous.
However, if cities want to attract
knowledge-intensive companies and
highly educated people, the landscape
is a necessary asset as well. Instead
of expanding, cities should densify and
compact cities need to be promoted. In
total 250.000 new houses are needed in
the region until 2040, which means that
new connections and facilities are needed
as well. Although the city of Amsterdam
already became more compact since the

1990s, it is projected to further grow until
2040 at least. (Gemeente Amsterdam,
2011). 70.000 houses need to be added
to the city until 2040 and Amsterdam
wants to locate these houses near the
city’s edges: Sloterdijk, Amstel III and the
Zuidas are potential locations. Besides
Amsterdam, for Almere and Haarlem
population growth is also expected
(Sellink et al., 2014).
The third set of drawings shows the
development over time of the economy.
The Amsterdam Metropolitan Area used
to have an industrial economy (Meyer,
Westrik & Hoekstra, 2014). In the first
periods of this economy the water was
the most important infrastructure and both
goods and people entered the city from
the waterside. When railways and the use
of cars was upcoming, there was a flip
of orientation as well. The water was no
longer the frontside and the land actually
became much more important, since new
infrastructure was constructed there.
Although the landside was used to enter
the city, it was not completely transformed
into a frontside of the city.
Nowadays, the flip from an industrial
economy to a knowledge economy is
happening, which also has its spatial
consequences. Industrial areas are
transforming into multifunctional areas
where there are opportunities for the
reuse of land. Furthermore knowledge is
now mainly focused on Amsterdam, but
there are opportunities to let other cities
contribute to the knowledge economy
by creating attractive conditions for
knowledge-intensive companies and
highly educated people.
Combining all three analyses results in
a region where there is mainly a focus
on places where it is possible to realise
the three flips: from a weak relationship
to symbiosis between city and landscape
, from urban expansion to urban density
and from an industrial economy to a
knoweldge economy.
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education institutes
Schiphol bring more talents
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Flipscape’s objective is to strengthen
the positon of the AMA in the global
battle for talent. In order to achieve that
the implementation of all flipscapes will
take 30 years (2017-2050). During this
time span the area will switch from a
monocentric area with a strong focus
on Amsterdam to a polycentric area,
making use of all cities and types of
landscapes in the AMA. These centres
have to be complementary to each other.
At the moment the knowledge economy
is centred around Amsterdam and by
picking strategic locations a network
could be created covering the entire
region. Especially for a polycentric region
it is essential to create networks between
centres, since these will otherwise turn
into isolated ‘islands’ in the landscape.
When creating a network the landscape
can flow through the area and link all
places together by emphasising regional
structures, such as the green corridors
and the Stelling van Amsterdam, which will
function as a ‘start-up circle’ with unique
office locations and a strong relation
with the landscape. The first phase of
the network (2017-2030) focuses on the
edges of Amsterdam and the mainports:
Westpoort, Schiphol, Greenport Aalsmeer,
Zuidas and Amstel Business Park.
Partnerships between these locations are
beneficial for the circular economy and
for the attractiveness of these locations
as well. Moreover, city edges are
transformed into front doors. The second
phase (2030-2040) includes cities around
Amsterdam with high potential, such as
Haarlem, Almere and Purmerend. In the
third phase (2040-2050) the network
stretches out to the borders of the region:
Hilversum, IJmuiden and Utrecht will now
become part of the network. There will be
a main focus on cycling paths, pedestrian
routes and public transport to make the
landscape accessbile with stations as
gates to the landscape.
The themes – knowledge, density and
landscape, will be implemented at all
strategic places and the symbiosis
between city and landscape will be
created. Since every place is unique, there
is a need of location-specific interventions
emphasising the unique identity of each
place and the surrounding landscape.
Altogether, these interventions are all in
line with Flipscape and thus contribute
to the main objective: strengthening the
position
of the
AMA.
5 km
10 km
20 km

Flipscape requires interventions of
different scales, but all with a regional
impact. If we look at the sections and the
differences between ‘before flip’ and ‘after
flip’ it is clear that more attention is paid
to the cities’ edges. Especially at those
places are more opportunities for reuse of
land and urban densification. Furthermore
knowledge will be spread out over the
entire region, creating a regional network.
The impact for the region is huge, since
places will be much more connected and
the region switches from a monocentric
to a polycentric region. Moreover, the
sections show what role the landscape
plays in the Flipscape. The landscape
could be regarded as the ‘glue’ holding
all centres together. The diversity of the
landscape and cities make the entire
even more interesting to visit or to live in.
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LOCATIONS spatial
- IMPACT
ON CIRCULAR
ECONOMY
spatial principle
typology
principle
typology
westpoort

AMSTEL
BUSINESS PARK

landscape
former industrysuburban area

ALMERE

CIty
city edge
landscape former industry
suburban area

Legend
natural landscape or agriculture

knowledge economy

urban landscape/ park

transportation hub

urban area
urban edge

Program:
net transformation (such as:)
urban area
365 ha.
residential
140 ha.
commercial
46 ha.
port
60 ha.
infrastructure
138 km.
landscape
103 ha.
water
72 ha.
houses
18,000
jobs
9,000

Aimed effect:
On different levels - both local and regional
- the strategic places will contribute to the
position of the AMA in the global battle for
talent by creating a network that covers the
entire region.

CIty
city edge

landscape
former industry

Legend

heavy industry

>>> FACTS & FIGURES

WAARDERPOLDER

heavy industry

natural landscape or agriculture

The vision of Flipscape contains several
urban area these
strategic transportation
locations hub
and together
urban edgethat
locations create a network
is
complementary and covers the entire
region. Every strategic location has its own
characteristics and therefore requires a
unique strategy. That means the strategy
includes several strategies, which will
be explained on the next page. In all
strategies the three themes - landscape,
knowledge and density - play a key role.
This strategy focuses on four strategic
locations and shows how Flipscape
could be realised in four extreme ways:
Westpoort, Amstel Business Park,
Almere and Waarderpolder (part of
the city of Haarlem) are all examples
of places with a strong identity and
have their own impact on the circular
economy. Westpoort is mainly focused
on reuse of land and transformation to
a compact city, while bringing people
knowledge economy
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urban landscape/ park

heavy industry

knowledge economy
and activities
together and in that way
transportation hub
make the circular
economy stronger as
well. Amstel Business Park focuses on
urban densification and redevelopment
of wholesales and manufactories.
Almere shows how the identity and
idea of a suburb could be changed
and
become
more
sustainable.
The Waarderpolder shows how changes
in the urban area can have an impact
on the landscape, since protection
of the landscape can give rise to
new possibilities in the landscape.
For each location there are both
possibilities and necessities to implement
Flipscape. From the possibilities it is
possible to combine different ‘tools’
and in that way create a specific
strategy that fits a certain location.
The necessities have to be taken into
account to create a successful Flipscape.
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At the moment Westpoort consists of the
harbour area and Sloterdijk, where lots
offices are located. The area is mainly
focused on the industrial economy and
is very monofunctional. That also has
consequences for the accessibility of the
area: most parts are not publicly accessble,
which makes it difficult for people to
Afrika-Amerikahaven
enjoy the waterfront.
Furthermore the
east-west connections are dominant and
there is lack of north-south connections.
Westpoort now functions as a barrier and
is too isolated from other parts. Also there
is a weak connection with the landscape
and the program of the landscape is not
attractive.
The intervention aims to transform
Westpoort into a ‘Port of Partnerships’
where different social groups and
companies are attracted. There will be a
stronger connection with the mainports
and the surrounding cities, in order to make
use of the knowledge and opportunities
over there. In that way harbour, city
andHAARLEM
region are connected. The area will
change into a multifunctional compact
city, starting near Sloterdijk. From there
one the area will gradually flip from an
industrial area into a knowledge-intensive
area. The landscape will be embraced
as well by adding attraction points into
the landscape. Additionally, new northsouth connections will be added and a
cycling route makes it possible for people
to enjoy the area. It will become a place
full of diversity and so the city edge of
Amsterdam will actually become a place
where landscape, knowledge and density
are combined.

Westpoort

ZUIDAS

Schiphol
GREENPORT
AALSMEER

1

Westpoort
phase 1
1. regional impact
2. intervention map
3. future impression

2

Amstel Business Park is located in one of
‘the fingers’ of Amsterdam next to green
finger. Its closely connection with Zuidas
and Schiphol Airport by railway and metro
provide many chances to achieve the
goal of a new knowledge economy center
in the city edge, and it will also be benefit
to release function and population form
the center of Amsterdam.
The intervention focus on the transit Amstel
Business Park from a monofuctional area
to multifunction area, and improve more
connection the green finger according
to the slow network and infrastructure,
such as the new cycle lane, pucblic bike,
new bridge cross over the motorway and
continuous landscape from green finger.

ZUIDAS
SCHIPHOL

N

1
1
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Almere is a city located in the
East of the AMA on the reclaimed island
of Flevoland. The city developed as a
series of neighborhoods in an effort to
accommodate the commuters that travel
to Amsterdam to work. Each time the
neighborhood is filled, a new development
begins, and because there is a multitude
of space the developments continue to
expand into the surrounding landscape.
The result is a city of neighborhoods
that have a city of commuters, scattered
amenities, and a very low density.
Flipscape proposes a new
landscape corridor that consists of a
connecting network, a small urban
center
landscape
intervention,
a
densified suburb proposal, and a dense
multifunctional costal development. The
new coastal development and network
will connect the pier and lake located in
the city center to the coast and connects
the development around the new train
station. This landscape corridor proposal
will also include proposals for the
renovation of the surrounding suburbs
and new interactions with the landscape.
The Waarderpolder is located
on the east side of Haarlem. Between
the city center and the landscape. In
this landscape we find the Stelling van
Amsterdam, a 19th century defence line
with 42 fortifications and 4 batteries.
However, currently there is very limited
interaction between the landscape and the
city of Haarlem. One of the main reasons
for this is because the Waarderpolder is
a monofunctional area with a dominance
of north-south oriented connections.
After the Flipscape intervention
new slow transport connections in
east-west direction will be established,
integrating the landscape into the city.
The Waarderpolder itself will also see
a substantial transformation. Unused
plots will be developed and existing
buildings will be restructured to increase
the density and transform the area from
being mono- to multifunctional. Another
big impact on the landscape is the
development of the fortifications. One of
these developments is visualized in the
impression. The fortifications now host a
variety of companies, as well as public
functions such as museums, restaurants
and cafes. Finally the regional impact map
shows the importance of developing the
fortifications regarding the preservation of
the landscape corridor.
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Theme:
Transformation of waste and energy flows
for a sustainable development of peri-urban
areas in the Amsterdam Metropolitan Region

The Amsterdam Metropolitan Area is a
metropolitan region located in the Western
part of The Netherlands. It consists of 32
municipalities with a population of about
2.4 million inhabitants and more and more
companies and people are attracted to move
to this region (Amsterdam Metropolitan
Area, 2016). Due to the effects of global
challenges, like growth of population,
resource scarcity and rising climate change
(The World Bank, 2016), the area is facing
several challenges.

When looking at the cycles of different
flows and their relationships it becomes
clear that energy and waste are the two
cycles with the biggest impact. Energy
is needed for most of the processes and
waste is produced in most of the processes.
Therefore, this project will mainly focus on
these two cycles in order to find out how
these two cycles can be improved and
combined and how they can contribute
to a sustainable development of the periurban areas within the AMA.

These include limited resources of land and
energy, the production of a huge amount
of waste and decreasing quality of the
environment and public space (see Fig. XX
(collage)) (Amsterdam Metropolitan Area,
2016). This makes changes necessary in
the way in which people and companies
behave, how space is used and how areas
are developed.

Regarding the spatial aspect, this project
will focus on peri-urban areas as locations
of interventions. These areas, which are
neither totally urban nor totally rural, which
cover most of Europe and accommodate
important functions and facilities, for
example waste and energy plants, for
metropolitan areas are neglected from
a planning as well as from a policy point
of view, while they have a lot of spatial
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WASTE AND ENERGY INFRASTRUCTURE
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potential (Wandl, 2014). Hence, this project
also aims for exploring how peri-urban
areas can be developed using the principles
of Circular Economy and how they can
contribute to more efficient cycles of waste
and energy.
The electricity network within the AMA
is currently based on large power plants,
which are fueled with fossil fuels like gas,
renewable energy resources like wind, solar
energy, biomass and so on. The AEB is the
only energy company here to use solid waste
to produce energy. The map on the top
shows this structure. It is also illustrated that
most power plants use natural gas, only one
fossil fuel. These natural gas based power
plants also have a large energy output. As
the trend of using renewable and clean
energy, the power plants of wind power
and biomass have been increasing in the
last decade. And more wind power plants
are under construction, like Breeveertien Ii
Power Plant in Velsen, and Afrikhavn Power
Plant in Amsterdam. The electricity network
of AMA is changing now (Enipedia, 2012;
Boomlandscape, 2014).
On a regional scale, the waste flow within
the AMA consists of different elements:
central waste collection points, waste
treatment facilities and one incineration
plant (AEB). Waste from the collection
points is being transported to the waste
treatment facilities and / or the incineration
plant. In this region there also are waste
treatment facilities which can process the
organic waste from for example agriculture
and households (SOURCE).
The AMA contains one of the twelve
incineration facilities within the Netherlands
as well. Here, waste from a regional
surrounding is being combusted in order to
create electricity and heat (Kenniscentrum
InfoMil, n.d.; Agema, 2017).
Based on the location of the energy and
waste treatment plants as shown on the
previous pages, clusters were identified
where there is a high density of both energy
and waste plants. Seven clusters were
formed using this method.
The map of these clusters shows a
underrepresentation of energy and waste
facilities in the south-eastern part of the
region. The reason for this is that only the
waste and energy cycles were used to
identify these clusters and this area has not

such a high meaning within these two cycles.
Besides that, the area also gets energy from
outside the boundaries of the AMA. This
doesn’t mean that the area is less important
within the region, but only that is not of
high importance for these two cycles. The
majority of this area is protected green land
and withholds fresh water resources.
Two elements have been used to assess
the different clusters. The first one is a radar
diagram which assesses five aspects for
each municipality involved in the different
clusters. These aspects are based on the flows
of waste and energy and on the qualities of
the peri-urban areas. All municipalities within
the seven clusters are ranked among each
other for each of the five branches of the
radar diagram.
The radar map shows the final assessment
of the clusters based on the evaluation of
the branches showed on the previous pages.
For the clusters that are situated within the
borders of several municipalities, the radar
diagrams for each municipality were overlaid
in order to see peaks and valleys per cluster.
By overlaying the radar diagrams instead
of creating averages per cluster, the peaks
and valleys of the entire cluster could be
identified more easily instead of balancing
out possible peaks or valleys by using
averages per cluster. With this assessment,
the current strengths and high potentials
of these clusters could be identified, which
are used to identify the different roles of the
clusters and to create the complementarity
within the regional network.
The strength map evaluates the local
characteristics,
stakeholders
and
developments are relevant to be able to
draw a conclusion. Therefore, different
aspects of local features have been included
in the assessment as well. This map shows a
number of very diverse elements, which were
identified as local strengths. This includes for
example protected areas like National parks
or historic city centres, big transportation
nodes like airports or harbours and distinctive
elements like the Stelling of Amsterdam.
Local policies with a strong relation to the
topic have also been included, like the aim for
a car free city or for 100% renewable energy
in the city centre, as well as major businesses
of the area, like TATA steel or Flora Holland.
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SYSTEMS MAP
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The system map indicates the possible new
connections and movements of different
flows and resources. The system map is based
on the result of the assessment system.
In this map, we highlight all the potential
from the radar diagram, for example, the
municipalities with large amount of domestic
waste generation are the potential waste
producers, the same in the CO2 producers
choosing process. And the municipalities
with high score of percentage of peri-urban
areas have high spatial potential in periurban areas of these municipalities.
The municipalities with high percentage of
negative land use in peri-urban areas have
the potential to transform recycling plants
to upcycling plants and also have high
potential to make full use of waste heat from
the industries. Besides, we mark the main
transport facilities, renewable power energy
plants and the strengths from strength map.
Based on all of these elements, we create the
flows of upcycling waste, biofuel, upcycling
material, renewable energy and CO2 to show
how this huge system runs, which helps to
develop our regional vision.
VISION: DON’T WASTE IT
In 2050, waste is an obsolete word, because
all materials are being recovered and reused
for other processes and products. Flows
of energy and waste are working together
with local strengths of the peri-urban areas
in the AMA. New clusters which combine
functions are developed and are part of a
complementary network of decentralized
and more efficient circular flows. On the
local scale, the location of these energy
and waste facilities are transformed to new
multifunctional areas within the region and
contribute to the landscape quality and
sustainable development of the peri-urban
areas.

uses recovered materials to generate new
products and to obtain energy, profit from
renewable resources, and takes responsibility
of the byproducts of their processes by
incorporating them into the cycle. To define
these goals local potentials and demands
were evaluated, therefore goals are aimed to
satisfy regional and local necessities.
The four goals are the following:
100% waste recovery: Waste generated in
the region will be collected by type and
then upcycle. This means that it should be
transformed into valuable materials for
further use.
Heat self-sufficiency, based on the waste
heat network: Wasted heat from industrial
processes will be recover to supply the AMA
with high and low heat.
CO2-neutral and fossil free energy
production: Wind turbines both on land
and offshore are implemented to generate
energy. Along with these, biomass and biooil are also part of the energy production
system. The CO2 emitted by these processes
will be collected for other flows.
Multifunctional energy and waste landscapes
(where CO2 is understood as a type of
waste): Combination of public functions
with waste collection, upcycling plants,
manufacturing industries, energy generation
and distribution and greenhouses.

All the characteristics of each cluster are
highlighted along with desired exchanges
between them. This indicates that different
types of clusters can give and take from their
counterparts and create a balance network
of energy and waste in the AMA.
Since the main objective of this vision for
the AMA is to make waste an obsolete
word and recover as much materials and
resources as possible, four regional goals
have been identified. This will guide the
development of the region into a more
circular and sustainable AMA. A region that
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FOLLOW YOUR WASTE KEY PROJECT

Aimed effect:
Awareness of circular flows and kick off
project for the transition of the AMA.

This project is located in an energy and
material recovery cluster. This specific
one is located in the municipalities Velsen
- Noord, Beverwijk and Heemskerk. The
project connects all industrial facilities,
from which resources and materials are
being recovered, with the residential
area, bridging the consumers and
production processes and involving
inhabitants in the flows. The path is also
intended to serve educational and leisure
activities, explaining the functioning of
the system while providing comfortable
and quality space to recreate. In that
way the landscape of peri-urban areas
is improved. The bike path has an
electromechanical system that recovers
kinetic energy from bikers, which goes to
the renewable energy electricity grid. The
route links neighbourhood scale Waste
and Heat Squares (Detail A), located
in residential/commercial areas, where
separated waste can be discarded by
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residents and high and low heat from
industrial waste heat is distributed to
households. Once waste is separately
collected, it goes to a Waste Distribution
Point (B). Here, waste that can be locally
upcycled goes to such facilities, the rest
is exported to other clusters in the AMA.
Other important destinations along the
bike path are the Transformation Parks
(Detail C). In these places manufacturing
and upcycling industries work together;
upcycling industries take waste and
transform it into materials which can be
sold in large quantities for manufacturing
facilities. These parks also include
materials retail shops, DIY areas where
inhabitants can build objects out of
upcycled materials and show them in
the exhibition hall. The path also goes to
the Open Industrial/Heat Park (Detail D),
allowing inhabitants to see where heat
and CO2 comes from.
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This drawing shows the relation
of all the spatial interventions for
the AMA. The three key project
are:
- Follow your waste Bike Path
- Energy Farm
- A Place for CO2
Since these were developed
based on the cluster typology,
these interventions can be
applied in other clusters.
For example, on the local scale,
waste and energy squares can
be implemented all over mix
(residential/commercial) areas in
the regio. In other cases regional
networks that cover the AMA
have differences in programme
according to the location, Wind
Parks, for example, profit from
the wind power potential of an
specific area, even though, the
electricity grid is in an element
present all over.
Some of the interventions
completely depend on the
location, for example, the Open
Industrial-Heat Parks, rely on
facilities that produce large
amount of heat.
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The transformation of the flows
within the AMA is divided into
five phases. This timeline shows
the phases, together with the
projects and policies which are
implemented in the interventions.
The interconnections between
the different projects and policies
are shown as arrows, in order to
get a better understanding of
the positioning of the projects
and policies, especially the key
projects. The colors of the frames
indicate the regional goals the
specific project or policy is related
to. In the first phase, which can be
seen as an introduction towards
the transformation, some policies
are defined in order to already
steer development and integrate
different stakeholders in this
transformation.
After raising awareness with
smaller interventions and the
first key project, other (bigger)
interventions will follow, to
continue
the
development
towards the vision. With finalizing
the transformation of waste and
energy facilities in the AMA, this
phase also has an important
milestone in the development of
more sustainable flows.
In the next phase of ‘network
completion’, the local networks
are connected with each other
and thus creating the regional
networks for electricity and heat.
In
the
last
phase,
the
implementation of all key
projects is being finished.
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REHUB THE ENERGY LANDSCAPE OF THE FUTURE

Team:
Byron Wu
Annika Van Den Heuvel
Nicole Alewijn

Theme:
Creating a regional energy network in the
AMA, to realise an efﬁcient and ﬂexible
distribution of energy through all scale levels.

Energy is at the core of our society, a shift
towards renewable energy needs to be
realised in order to ensure a permanent
and constant production of energy, that
sufﬁces the energy demand of society.
The switch to renewable energy sources
can contribute to the attractiveness and
competitiveness of the region and even
to social cohesion
The Amsterdam Metropolitan Area
(AMA) is one of the most important
regions in the Netherlands, and should
therefore lead the change in energy
shift in the Netherlands. A change in the
energy system in the AMA will generate
a change within the energy system of the
whole of the Netherlands. A new energy
system does not only include renewable
energy production technologies, but
crucial elements are also efﬁcient use of
energy and energy storage. The energy
shift is important in the Netherlands and
the AMA as today the Netherlands are
highly dependent on fossil fuels for their
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energy production; 93% of the energy
production in the Netherlands comes
from fossil fuels (Milieu Centraal, 2017).
This project will create a look into the
future of 2070, when 100% of the energy
consumed in the Netherlands will be
from renewable sources.
The current energy system in the AMA
had a scattered and inefﬁcient network,
the whole energy network and its nodes
are fossil based, and it is more expensive
for individuals on a local scale to use
renewable energy than fossil-based
energy. The energy landscape of the
future creates a regional energy network
in the AMA, linking all contributing
renewable energy hubs, REhubs, to each
other, creating a synergy between all
the different kinds of renewable energy
production and storage. On a smaller
scale these REhubs are connected to
the urban areas through an open, smart
energy network.
The energy landscape of the future

A lot of space available

Infrastructure

Variety of social groups

Strong economic centres

GATEWAY TO EUROPE

Jobs

Central in EU

plane / ship watchers
Transportation hub Import of goods

IDENTITY
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HOWEVER

Easy import of fossil fuels

RUN OUT
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Nodes
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Energy Hub (REHub)
Urban core
Hub network
Urban network

scattered and inefcient network
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=
gy

=

97

“The best way to predict the future is to
create it”, a quote by Abraham Lincoln.
If we want to achieve a sustainable and
high quality AMA, we need to create the
future we want. Otherwise the probable,
possible but undesirable future will
come true. In this future no action has
been taken and no change has taken
place, can show us some pretty terrifying
images. An example is part VI of David
Mitchell’s novel The Bone Clocks from
2014. They describe a future in which
today’s progress has gone in reverse
and the fossil fuels are completely
depleted, having led to catastrophic
climate change and almost no access
to energy anymore. This vision of the
future might be a bit extreme however,
when no action is taken now, depletion
of fossil fuel will not be compensated,
as a result of this the Westpoort Harbour
will have lost its function by not joining
the shift towards renewable energy, not
all people will have access to energy
anymore as the population has been
increasing, but the production of energy
has been decreasing, and due to the
rise in population and globalisation
Schiphol Airport will only be producing
more pollution within the AMA. What is
interesting for the development of a future
vision is the possible and desirable, but
not so possible future (Rooij, 2017).

As said before, this project focusses
on the large nodes in the network. To
determine which nodes these would
be, we categorized the current energy
nodes in three categories; fossil fuel
nodes, renewable energy nodes and
transportation nodes. The ﬁrst step is to
determine which current energy plants
or nodes hold potential to become a part
of the new regional energy network. In
order to determine these nodes, a multi
criteria analysis has been created. The
nodes have been researched on their
contribution to the environment, the
economy and renewable energy. These
themes have been partly derived from
the sustainability triangle, which includes:
environment, economy and sustainability.
In order to achieve a sustainable region,
this project focusses on energy, which
is why the term ‘sustainability’ has been
replaced by ‘energy’. Each theme has
been further divided into four subthemes,
the analysis triangle shows on how many
of these points the nodes score positive.
Per chosen node a potential triangle has
been developed in which is shown on
what subthemes the node could improve.
The nodes that will be focussed on are the
two biggest nodes in the region, Schiphol
Airport and the Westpoort Harbour and
the shift of a fossil-based energy plant
into a renewable REhub.

In order to improve the energy system
in the AMA, it is ﬁrst important to look at
the potential of the region and distinguish
the starting points for this vision. The
main energy production nodes form the
basis for the potential, in combination
with Schiphol Airport, who has the worst
production-consumption ratio. The nodes
themselves form potential for a regional
network on energy production. They can
be linked and connected over the IJmeer.
The centre of gravity will be on the west
side of the region, as the two strongest
nodes are situated there.The nodes in the
west part of the region still hold potential
to take part in the shift to renewable
energy sources. Having developed as
strong economic centres, they already
have the infrastructure and connections
to use during their shift from a fossilbased industry to a bio-based industry.
The region also holds potential to create
local smart grids, connecting the urban
cores with the main energy nodes in an
efﬁcient way.

Schiphol Airport needs to make one of
the biggest changes to realise the shift
to become part of a renewable energy
network. It is a challenge to research
whether Schiphol Airport could become a
producing energy hub in the future.
Westpoort Harbour is one of the key
nodes in the regional energy network, it
is the connection between the North Sea
and the Markermeer. The harbour has
a lot of potential in becoming one of the
most important energy hubs in the future,
and become a main distribution and
storage node for the rest of the region.
The current fossil-based energy plant that
is situated near Diemen and Amsterdam
Zuid-Oost needs to make a shift to
become a renewable energy production
node. A new concept can be implied
here, the energy lake. Energy islands
will be developed in the IJmeer that
will strengthen the connection between
Flevoland and North-Holland and hold the
opportunities to integrate this new energy
landscape with the surrounding nature
and ecological structures.
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creates a regional energy network in the
AMA, linking all contributing renewable
energy hubs, REhubs, to each other,
creating a synergy between all the different
kinds of renewable energy production.
On a smaller scale these REhubs are
connected to the urban areas through an
open, smart energy network in which loss
of energy will be minimal, as it is used in
its most efﬁcient way. Efﬁcient distribution
and ﬂexibility related to a changing
production and consumer rate are the
key to a well-functioning energy network
(Rathenau Instituut, 2011). Local smart
networks, smart grids, also contribute
to the efﬁciency of the regional network,
as it provides smaller networks, which
means less transportation costs, but also
create the possibility for neighbours to
share their energy (Rathenau Instituut,
2011), (Palensky & Kupzog, 2013). Own
participation of residents on a smaller
scale also increases their acceptance of
renewable energy production systems,
and the overall acceptance of the
transition to renewable energy and
the related efforts (Jobert, Laborgne &
Mimler, 2007). The connection between
the regional and the local network is
important for the efﬁciency of the network.
As it can help balance peaks in one local
grid with downfalls in another.

Schiphol Airport and Station. A change in
the energy system of Schiphol Airport can
contribute to a larger social acceptance
of renewable energy sources. Secondly,
the new Energy Lake will be realised. In
the in between period of time, the social
acceptance towards renewable energy
production and storage will have grown,
leading to more enthusiasm for a large,
new kind expansion.
The Westpoort Harbour will be a slow
and continuous change. Bit by bit, the
industries will change from fossil-based
into bio-based in combination with an
extension of the energy production and
storage in the harbour. The change to
renewable energy in the energy system of
the Westpoort Harbour, will mean a largescale energy change on the whole region.
For each of these REhubs two or three
alternatives have been developed, to
show the full potential of the REhub. It is
an exploration of future possibilities and
shows what is possible for these REhubs.
The alternatives will be explained and
elaborated in the next chapter.

This network will create possibilities
for the urban area to expand, which is
a necessity in order to be able to cope
with the increase of population and the
wish of the municipality of Amsterdam to
increase the number of households with
almost a quarter of a million (Gemeente
Amsterdam, Dienst Ruitelijke Ordening,
2011). The expansion will preferably
be realised alongside the new network,
as easy connection can be made. In
the implication of this regional network
the balance between urban and rural
landscape must be found and dealt with
carefully.
The main nodes in this regional network
will be the REhubs. The term REhub was
created by the combination of the function
of the node - an energy hub - with its main
aims - REuse, REnewable and Recycle.
To realise the energy landscape of the
future, a general phasing has been
created. Schiphol Airport will be the
trigger project in the realisation of our
vision. Schiphol Airport has a lot of
international allure and inﬂuence, but
also approximately 200.000 people visit
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REHUB THE ENERGY NODES OF THE FUTURE
additional/improved policies in
favour of RE

policies in favour
of RE

preliminary process
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ISLAND

preliminary process

= new impact

preliminary and continuing process

WESTPOORT
= slow change

NOW
2020

2070
Energy Storage

Wind Energy

Bio-Industry

New Spatial
Connections

Urban/Ecological
Expansion

Solar Energy

Water Energy

>>> FACTS & FIGURES
Program:
net transformation (such as:)
urban area
300 - 1500 ha.
residential
300 - 1000 ha.
port
700 ha.
landscape
600 - 1500 ha.
houses
45 - 150 hundred
jobs
80 hundred
Aimed effect:
REhub the energy landscape of the future
provides the AMA with the three crucial
elements to realise a sustainable, balanced
and future-proof region. It realises energy
storage islands to create an efﬁcient use of
renewable energy, a shift to a renewable
energy network that will create a symbiosis
between various renewable energy
production and storage techniques, and it
realises the integration of REhubs with their
context environment of the urban and rural
landscapes in the AMA.

In order to get these strategies going,
new energy policies – on the use and
production of renewable energy - need
to be implied, as only the availability
of new technologies is no guarantee
for a successful innovation (Topsector
Energie, 2015, p. 2). Starting policies are
the following. The storage of renewable
energy must become more attractive.
Right now it only costs double money,
as you need to buy your energy back
for a higher price. It is necessary to
store energy in order to make sure that
renewable energy sources become
as reliable as fossil based energy, but
also help the network to deal ﬂexibly
with peaks in production or demand
(Poullikkas, 2009). Later additional
energy policies need to be implied,
as the network has developed further.
Additional policies are the following.
Contributing produced energy to the
local smart grid must be mandatory.
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In this way, the smart grid can really
be used to its full efﬁciency. As storage
facilities will improve, the regional scale
must be linked to the local smart grid. In
this way individual households can also
fully integrate with the regional network.
Research has been done into existing
and newly developing technologies
concerning renewable energy production
and storage. The diagrams shown here
are the combination of energy production
and storage that are used in this project.
The combinations have been determined
according to the useful production
and storage methods in the AMA.
The landscape, spatial qualities and
potentials have determined what energy
production and storage technologies are
most suitable and most efﬁcient to be
used in the AMA.

Production

Storage

PRODUCTION

STORAGE

103

1
Fossil Based Industry

Renewable Based Industry

Function: Harbour

Function: Harbour

+
Increasing
amount of wind
turbines

+

Shift from fossil
based industry to
bio based industry

Existing
windturbine
Energy storage
ge
Bio-industry

Existing
windturbine

In combination
with solar energy
production

Energy storage
facilities in
vacant areas

Developed energy
systems

In combination
with solar energy
production

Energy storage
facilities in
vacant areas

New windturbine

From fossil to
o
bio-based industry
dustry

Shift from fossil fuels in industry transport

Construction industry

Vacant area

Logistics + distribution
stribution
Smaller scale
e industry

Highway

Petrol / Kerosine

Railway

Remaining industries
dustries
Highway

Biofuel / Bio-kerosine

Railway

transition vacant areas
into energy storage areas

10 11 12 13

preliminary stakeholder
process

13

3

4

7

The Westpoort Harbour will function as a
main renewable energy production node
and become one of the main energy
storage islands in the region. It is one
of the key hubs in the region for energy
distribution. The harbour will become a
new destination for goods, but also for
residents and interested institutions. The
new energy network creates the possibility
to create the harbour of the future, where
environment, green and sustainability are
key and create a unique spatial quality in
combination with the industrial features
and the blue water structure.

Immediate
access to energy
storage facilities

+

POWER

In the ﬁrst alternative the Westpoort
Harbour keeps its function, the harbour,
but shifts from a fossil fuel based harbour
towards a bio-industry harbour. This
will be realised in combination with
the harbour becoming one of the most
important REhubs in the regional network,
by creating large energy storage facilities,
the connection to a new offshore windpark
and the expansion of its own renewable
energy production by increasing is
number of windmills and the double use
of space by for example, placing solar
panels on the energy storage facilities.
This shift will be combines with an
increase in spatial quality in the harbour.
The REhub will become the ﬁrst fully
bio-based harbour in combination with
being one of the main renewable energy
production and storage hubs. To integrate
the new harbour with the region, it will
contribute to the landscapes in the region
with its own qualities. A new green and
industrial hub.
The shift will create a lot of renewable
energy
production
and
storage
possibilities, as the existing land is being
reused for these function. In the second
alternative part of the harbour will change
location towards an offshore harbour next
to IJmuiden harbour. This creates the
opportunity to create a new and unique
neighbourhood alongside the water. This
neighbourhood will be a fully zero-energy
neighbourhood, connected to the new
regional network. The industrial elements
in the harbour can be used to create a
unique atmosphere and quality of life for
this neighbourhood.
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Stakeholders Westpoort REhub
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Harbour Companies

INTEREST

- Havenbedrijf Amsterdam
- logistics and distribution
- foods
- raw materials construction
- bio-based
- chemical
- shipping
- fossil fuels

Governmental Bodies

- municipalities
- province of North-Holland
- ministries (of internal
affairs and royal
affairs, of economics,
of infrastructure and
environment)
- Rijkswaterstaat
- Omgevingsdienst
Noordzeekanaal

Interest Groups

- businesses
- internationally oriented
businesses
- harbour related
- environmental and
sustainability (greenpeace,
milieufederatie NoordHolland, The Rock
Group, Vereniging
Natuurmonumenten,
Milieudefensie)
- residents
- future generations

Dependent Businesses

- harbour/shipping related
- other harbours
- Schiphol
- oil/gas
- real estate/consulting
- Flora Holland

Energy Related

- Essent
- Nuon
- Vattenfall Group
- Tennet (national manager
electricity network)
- Gas Unie Transport Services
(national manager gas
network)
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Stakeholders Westpoort Urban REhub
Harbour Companies

- Havenbedrijf Amsterdam
- logistics and distribution
- foods
- raw materials construction
- bio-based
- chemical
- shipping
- fossil fuels

Governmental Bodies

- municipalities
- province of North-Holland
- ministries (of internal
affairs and royal
affairs, of economics,
of infrastructure and
environment)
- Rijkswaterstaat
- Omgevingsdienst
Noordzeekanaal

Interest Groups

- businesses
- internationally oriented
businesses
- harbour related
- environmental and
sustainability (greenpeace,
milieufederatie NoordHolland, The Rock
Group, Vereniging
Natuurmonumenten,
Milieudefensie)
- residents
- future generations

Dependent Businesses

- harbour/shipping related
- other harbours
- Schiphol
- oil/gas
- real estate/consulting
- Flora Holland

Energy Related

- Essent
- Nuon
- Vattenfall Group
- Tennet (national manager
electricity network)
- Gas Unie Transport Services
(national manager gas
network)

Developed energy systems

Wind energy - flywheel storage

Solar energy - flywheel storage
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Wind energy - battery storage

Solar energy - battery storage

To solve the expansion problem of
Schiphol, we had to look at other
alternatives to organize an airport.
Therefore, we looked at the concept of
an endless runway. This concept uses
1/3 of the land with the same capacity. In
the smallest size, it has the capacity of 3
runways, so 3 planes can take off or land
at the same time. Because a plane can
take off and land in any direction (always
with headwind) the plane uses less fuel,
so less air pollution.
In the ﬁrst alternative the existing Schiphol
structure turns into the smallest size of
the concept of the endless runway. In this
way, functions can be added to the land
that is now empty. Schiphol has a lot of
renewable energy possibilities. There is
a lot of un used energy, for example the
wind from planes taking off. Also, the
runway is a lot of space that only has one
purpose. In France, they opened the ﬁrst
road with solar panels, so the technology
is used before (Nu.nl, 2016). If Schiphol
can then store the produced energy, they
can be self-sufﬁcient.
In the second alternative the existing
Schiphol structure turns into the biggest
size of the concept of the endless runway.
In this way, functions can be added within
the circle. These are also the same
renewable energy possibilities. Because
there is so much unused land now within
the circular runway, you can for example
grow your own crops for the food for the
Schiphol restaurants. Because the circle
of the endless runway of this alternative
is bigger, there is a lot more space for
expansion.
Because Schiphol wants and needs to
expand, the only real solutions is moving
somewhere else. But the Schiphol
destination now is quite good. Close to
Amsterdam, good infrastructure and
possibilities to come there and close
connection to the harbour for cargo
transport. Therefore, the Schiphol
destination stays and this can become a
whole new urban expansion with Schiphol
destination as the new city centre. The
runway will move to the sea and there
will be a fast, direct connection to the
Schiphol destination by hyperloop.
Here you can also use the tidal of the
sea and you can store the energy at the
bottom of the sea, where the temperature
is constant. Because the runway is
located somewhere else, the city can
expand to the south where Schiphol
then is becoming a whole new urban
destination and city centre.

1

106

2

3

107

Alternative 1 is more concentrated on
environmental aspect which would mainly
aimed at combining the energy system
with eco-system. Since our Rehub
strategy would introduce a lot landscape
energy methods such as lake storage,
algae farming and factory and so on. In
alternative 1, the future islands system
in IJmeer would be consisted of one
large energy producing island, one large
energy storage island and several smaller
islands for energy network. All these
islands would be capable to provide local
species such as birds and ﬁshed a better
inhabitat environment and contribute to a
larger eco-system.
The spatial interventions are mainly
energy producing and storage facility and
networks. The main connection it made is
a above water surface bridge that could
also combined with energy networks.
In second, nature oriented alternative, we
could ﬁnd that it can fulﬁll the potential to
become a ecologically, environmentally
friendly energy hub, at the same time
giving possibility for future expansion.
Since IJmeer is such an important nature
area that could provide places as well
as food for certain species such as
Tern, Gull, Cormorant, Goosander, Coot
and Ring snake, the new islands in our
proposal would be more in a system and
supportive for them.
In this third urban areas oriented
alternative, we could ﬁnd that it can fulﬁll
the potential to become a residents and
daily life friendly energy hub, at the same
time giving possibility for nature protection
and environmental promoting.
Since IJmeer is such an important empty
new developing area that could provide
more housing and urban activities, it
could also become the connection center
of surrounding urban areas such as
Amsterdam , Almere and Muiden.

1

The new REhub, the energy lake, will
be connecting the energy network on
the east with the network in the west
and create a strong, circular connection
between Flevoland and North-Holland.
Next to that, it will be creating a unique
energy landscape as it will be completely
integrated in the new landscape.
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Fig. 02 : Map showing the municpalities within
AMA,with most housing units

Fig. 01: Graph showing existing housing structure in the AMA housing
market .

Fig. 03 : Map showing the areas for proposed
densification
Team:
Angeliki Bazaiou, Xue Cui, Kendra Heide,
Niroopa

Theme:
The circular industry as the new hub of a
glocal AMA

Currently, the AMA region has
about
666,000
housing
units
(Andersson,Petersson et al, 2012)
spread over 32 municipalities ( See
Figure 01). Out of these 32, the most
dense regions are Amsterdam, Almere,
Zaanstad and Amsterdam Zuid (See
Figure 02). The agenda plans to add
a staggering 250,000 houses to this
number and has included two main
strategies to tackle this proposed
urban growth - 1. Densification and 2.
Transformation .
Each of these strategies will be
applied in specific areas of the region.
The main densification will happen
within the newly developed and most
accessible regions of Almere, Ijburg
and Haarlemmeer ( See Figure 3). The
transformation on the other hand will be
particularly focused within Amsterdam
which already has sufficient vacant office
buildings ( See Figure 04). Municipalities
112

within the amsterdam region have set
definite targets for transformation, which
in some regions are up to 1600 buildings
by the year 2018 (See figure. 05).
While the two main strategies to tackle
urban growth, take into consideration
the ineficiently planned areas of
AMA, it comes as a surprise that for a
metropolitan region that is looking for
a transition into a circular economy
neither of the growth strategies mention
how they plan to tackle the subsequent
increase in household and construction
waste - two of the most abundant waste
resources in the region. To comprehend
this impact on the ensuing waste that will
be produced we also did a brief analysis
of the existing data on household and
construction waste.

Fig.04: Graph showing distribution and type of vacant office buildings in amsterdam

Fig.05: Map showing the existing vacant buildings and

Fig.06: Map showing the quantities of housing to be achieved

do it yourself plots within Amsterdam region

through transformation in different districts of amsterdam
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After analysing the agenda it is evident
that AMA’s ambition of becoming
an
internationally
highly
ranked
metropolitan region is achievable only
if it incorporates specific strategies for
both planning and waste management.
Keeping this in mind we decided
to look at AMA on two scales the local
and the regional scale.
On the local scale, inefficient planning
will be tackeled via reprogramming of
smaller areas while the regional scale
will tackle waste management and its
connection to a circular industry
Subsequently we deviced the main
strategies we would need at each
level to ensure the local and regional
goals talk to each other. These
strategies were then translated into 4
main action plans - On the local scale Reuse of Land for efficient future
planning
and
a
smart
mobility
network that connects the local programs
to the regional transport network. On the
regional scale - Reuse of Resources to
ensure regional level waste management
and reuse and lastly, Creating a circular
industry that combines the local programs
to the regional waste management
network.

GOALS

MAIN
FEATURES
Inward growth

LOCAL
Incorporating the agenda by
reprogramming at a local scale
Connectivity

GLOCAL AMA
REGIONAL
Linking the new urban growth to the
existing built environment via a
circular construction cycle

Waste
management

Including existing
industry and
businesses

BEFORE

BEFORE

BEFORE

AFTER

AFTER

AFTER

REUSE LAND

SMART MOBILITY

REUSE RESOURCES
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MAIN
ACTIONS

REuse land
Smart Mobility

REuse resources

Fig. 15: The main framework of apCreating circular industry

proach detailing out the main

For centralised local to regional
connectivity
The combination of the above mentioned strategies helps in
creating an inter-scalar growth
model, which from local to
regional scale, uses the potential of
vacant land with high
connectivity as catalysts, and from
regional to local scale, uses the potential of
creating an up cycle resource network. This step involves taking use
of
interaction among the three main
strategies to create a regional network of circular industry chain that
combines local programmes (both
catalyst and circular industry) with a
regional waste collection and management network to create a circular construction industry hub.
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Verffabriek Rigo in collaboration with Waternet, Amsterdam municipality and
Schiphol creates paint from crops and in particular flax seeds.
Technique & benefits: The harvested flaxseed is pressed in mills and fired,
producing linseed oil and accordingly paint. The result is a biodegradable
product that can be returned safely to the biosphere by the end of its lifecycle.
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The flow types, which will be analysed
further below, result in different kind of
construction materials such as bricks,
concrete, steel, prefabricated panels,
insulation, paint, etc, which attempt to
provide alternative sources for a broad
range of materials covering different
demands of the construction process. The
aim is to transform the whole construction
industry into a new model that in the
progress of time and by successfully
organising the supply-demand balance,
it will decrease the input of raw materials
and it will be mostly based in the reuse
of waste and construction materials
complying with the principles of the
upcycling processes. (See figure 24)
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However, the circular economy transition
is mostly company-driven.
Which
indicates that various private actors have
embraced the new business model as an
opportunity, but government initiatives are
still not strong enough – apart perhaps
from the Green Deal – and regulations are
still posing as barriers for the transition to
successfully materialise. Therefore the
need for new policies and a functioning
network that will manage to connect
demand with supply and will reinforce
the existing technological innovations, is
urgent.

In this project the circular construction
chain that is proposed is based on the
development of circular construction
industries that evolve around existing
initiatives located in the AMA or generally
in the Netherlands and chosen regarding
a site specific approach. Namely four
different flows are being developed that
process different kinds of waste and each
circular construction industry consists
of specific flows chosen according to its
location in the AMA and to the different
types of waste it has more immediate
access to. The waste sources vary from
agricultural to household waste and they
constitute the criteria that has formed
the different flow types: - Construction
and demolition waste, harbour waste,
agricultural waste , household waste.
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Furthermore, the population growth and
the attraction of new businesses that the
AMA is aiming for according to its agenda
(2016), creates large demand both in
built environment and in land use, which
will increase the stress on the natural
environment both in terms of waste,
emissions and occupation of space. This
necessitates, beyond doubt the need for
a circular economy model that specifically
focuses on a circular construction chain
that allows the qualitative transformations
of various construction materials from
discarded to new high-value raw materials
(upcycling). The available urban waste
within this dense metropolitan area can
create the appropriate conditions for the
new construction model to flourish.

their products both economically and
proportionally inefficient to meet the
construction demands of the AMA
agenda. In order to facilitate the necessary
transition, a model that ensures steady
supply of waste and storage of the
produced materials providing access to
designers, construction companies, etc.,
is proposed (See Figure 23).

or

The construction industry in the
Netherlands is responsible for 37%
of the total waste but due to a high
percentage of recycling which accounts
for approximately 97%; only 16% of
waste incinerated or dumped belongs
to the construction industry (CE Delft,
2015). However from the 97% of recycled
construction waste, the vast majority
is being downcycled (Circle Economy;
van Odijk; van Bovene, 2014, p.20),
namely the procedure of reducing
material value through recycling, for
instance melting stones and asphalt
to reuse them as infrastructure filling
material (Circle Economy; van Odijk; van
Bovene, 2014).

Waternet's wastewater treatment plant Amsterdam West is the second largest WWTP facility in the
Netherlands and it operates with biological treatment processes.
-Technique: Organic waste can be used to produce polyhydroxyalkanoates (PHA) based plastic. The idea to
create plastic from PHA was born out of wastewater treatment technology. Organic waste is mixed in a large
tank where it starts to bacterially ferment and dissolve in water. The resulting fatty-acid rich liquid is
transferred and mixed with more bacteria in a production tank where the creation of PHA is optimized
through environmental controls such as temperature and food. The advantage of PHA plastic in comparison
to other biodegradable plastics, is that it can biodegrade even in cooler marine environments thus reducing
plastic in the ocean.

In particular, the local innovative
businesses have developed advanced
technological techniques which make
upcycle possible but their current supply
in starting material (aka waste) relies on
their individual collection. Therefore mass
production of materials is improbable
in the current situation, which renders

HOUSEHOLD WASTE FLOW
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.fill

StoneCycling turns ceramic tiles and toilets, discarded glass
and insulation into new, eco-friendly building materials
-Technique & benefits: MX3D Metal is an affordable multiple
axis 3D printing tool, MX3D used an industrial robot and
combined it with a welding machine and developed software to
drive this combination. From small parts to large constructions
– with this technology it can 3D print strong, complex
structures out of sustainable materials.

Strobouw aims at creating a solid foundation in which straw construction
and everyone who does it builders, designers / architects, researchers, etc
have a common platform.
-Technique & benefits: using straw bales to create insulation walls by
bonding them and then applying a protective plaster. In fact, insulation
materials based on plant waste, such as straw, clay and grasses could offer
20% better insulation than traditional materials*.Additionaly with appropriate
processing it can even fulfill a load-bearing function.

The purpose of SmartCrusher’s systems and services is the separation of heterogeneous composite
products and waste materials into pure raw materials that are suitable for further use.
-Technique & benefits: the smartcrusher crashes the cement stones from concrete, leaving sand and gravel
undamaged in order to be used to create new concrete.

Strotec is the patern of Ecococon in the Netherlands, a company that has
invented a unique method for the production of straw bale panels.
-Technique & benefits: straw integrated in the wood frame is compressed
extremely densely, thus resulting in very high thermal resistance, sound
insulation, fire resistance and other characteristics of straw panels.
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MX3D is a company that researches and develops groundbreaking robotic 3D print technology. Our robots
print sustainable materials such as metals and synthetics in virtually any size or shape.
-Technique & benefits: MX3D Metal is an affordable multiple axis 3D printing tool, MX3D used an industrial
robot and combined it with a welding machine and developed software to drive this combination. From
small parts to large constructions – with this technology it can 3D print strong, complex structures out of
sustainable materials.

ste

3D
MX

sources: http://www.ecococon.lt/english/
http://www.strobouw.nl/
http://www.strotec.nl/index.html
http://www.rigoverffabriek.nl/innovatie-ontwikkeling/hier-groeit-verf-2/
https://www.waternet.nl/innovatie/duurzaamheid/gewassen-verbouwen-op-leeg-terrein/

3D Print Canal House is a Research & Design by Doing’ project in which an international team of partners
from various sectors works together on 3D printing a full-size canal house in Amsterdam. A beta-preneurial
building project, which has the goal to revolutionize the building industry and offer new tailor made housing
solutions worldwide
-Technique & benefits: The house is made of many printed elements. Each element showcases a research
update in shape, structure and material. Using 3D printing techniques reduces construction waste, makes
use of sustainable reused materials, from waste to new high-quality construction materials. Furthermore, as
technology advances 3D printing process is optimised in terms of speed and efficiency.

.fill

CONSTRUCTION WASTE FLOW

sources: https://www.stonecycling.com/#wastebasedbrick
http://www.smithsonianmag.com/innovation/this-dutch-startup-making-bricks-from-industrial-waste-180959893/
https://www.slimbreker.nl/smartcrusher.html
http://3dprintcanalhouse.com/about-the-3d-print-canal-house
http://mx3d.com/field-lab/
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source: de Jong, P., Havekes, M., Reitsma, B.A., & van Nieuwenhuijzen, A.F., 2009, Wastewater Treatment Plant
Amsterdam West: New, Large, High-Tech and Sustainable, Article, IWA Publishing, London, UK
https://www.eniday.com/en/sparks_en/turning-waste-into-biodegradable-plastic/
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FROM LOCAL TO REGIONAL

CONSTRUCTION

Work + Living

CONSTRUCTION

Material Storage

Manufacturing and Processing

Temporary
uses

AEB

Waternet

Stadium / Large
Public Function

Park

Housing

end-of-circle waste
Circular Construction Industry
Waste collection point

>>> FACTS & FIGURES

Program:
net transformation (such as:)
urban area
ha.
residential
ha.
commercial
ha.
port
ha.
infrastructure
km.
landscape
ha.
water
ha.
houses
hundred
jobs
hundred

Aimed effect:
.....

The project intervenes in the Westpoort
and the Sloterdijk area of Amsterdam.
Westpoort is a business and industrial
area, and includes the western ports
of the city. This is an attractive area
for businesses because of its central
location and connection to the world.
Because of the depleting resources the
relevant industries will move out of the
port in the future creating vacancies in the
port. The objective of the AMA agenda is
to implement working and living in these
vacant plots. Because of the depleting
resources the oil & chemical related
industries will eventually move out of the
port, thus creating more vacancies in
the port. This will create the opportunity
for the circular construction industry to
evolve in this location.
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Amsterdam household waste

The AMA agenda wants to tackle
the increasing housing numbers by
densification
and
transformation.
The densification will happen in three
main locations. Almere, Ijburg and
Haarlemmermeer. The goal is to
achieve this densification by applying
a typology that integrates living and
working. The project tackles the vacant
areas located in the Almere poort
area, this will help steer the further
development of flevoland in the future.
The east-west connection will become
stronger because of the new development
in the south of Almere.

household waste to
other innovative businesses

CONSTRUCTION

Material
storage

Almere Poort Station

DIY Housing

DISASSEMBLY

Waste collection point

Innovative
businesses
[Strotec &
Strobouw]

Businesses
agricultural waste
household waste

Almeere household waste

Beach

Pedestrian/cycling Lane Hollandse Brug Almere

Recreation Area

fertilizer for agriculture

Park & Walk

Startup Incubator :
Containers

Temporary Use
for Events

Commercial

Green
Recycling

to waste collection point

Outdoor Sports

Circular construction Industry Temporary Farmers Market Retail & Catering Business & Recreation Startup Incubator Green Recreation Pedestrian/cycling route Beach Commercial Cycling Route Waste Collection Points

surplus of household organic waste
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Spatial Arrangement
Renewable - Non renewable

Haarlem

Characteristics
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Renewable - Non renewable

WESTPOORT

HUB

PROJECT TIMELIN E
Phase 1
The complexity of the stakeholders in the port area in combination
with the fact that most of the vacant plots belong to the Port of
Amstersam, renders the process of transformation highly
conflicting and risky for investors. Therefore a timeline of actions is
introduced starting from introducing functions attractive to the public
such as recreational and cultural. However due to the port’s current
character it would be difficult to attract investments to the area.
Therefore a policy that would allow lease of land rights for the
vacant plots could be a fast and cheap solution towards creating public
interest through temporary uses which would in the next phase
provide incentive to the private sector to invest.
Relying on the Port of Amsterdam’s wish to
materialize the transition towards circular and bio-based
economy (Port of Amsterdam, 2016),the first circular construction
industries are proposed along with a material storage facility.The waste
collection point is incorporated to the main recreational facility,
consisting in combination the area’s landmark that aspires to
introduce people to the new urban environment of living and working within the circular industry cluster.

Phase 2
After the first phase of the intervention and the initial
implementation
of
temporary
uses,
the
area
will
become
more
attractive
and
therefore more cultural and recreational functions could be introduced.

ALMERE HUB

Phase 1
In the first phase the material storage and the farmer’s market are
established in the area. In order to become successful and to attract further development farmers and locals need to be engaged.
Therefore the policies implemented attempt to attract the locals to
embrace the new lifestyle by offering them incentive to bring their
waste in the waste collection points, and the farmers by offering
tax rebates and a market where they can be independent of the
middleman.

Phase 2
In the following stage after the initial steps towards attracting
public interest have been made, a green recreational corridor is
designed towards shaping a pedestrian friendly urban area. The
corridor runs through the whole area and is reinforced by implementing a new policy regarding the creation of parking facilities
where the road is connecting to various recreational areas.
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Phase 3
Finally after the area has started working as a circular construction and recreational hub, start-up businesses and working and
living start rising in the area creating the new urban environment.

Finally a mix of functions could be introduced within the
circular construction industry in order for the latter to successfully integrate with the urban fabric and not constitute
a fragmentation zone, threatening the cohesion of the new
urban area.
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Phase 3
Taking a leap into the future,development could continue along the
western peninsula by establishing new recreational and cultural
facilities, and housing areas. The course of that urban growth
could finally result to an efficient connection between the
southern and northern part of the Nordzeekanaal (Ij).
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Households will invest in the
farmers market by
buying organic products. Locals
will also invest in selling their
own products
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The city has set a roadmap and an
agenda with seven developmental
thrusts. Main objectives of this agenda
include the accommodation of quarter
million households by 2040, transitioning
into a sustainable and circular region as
well as reducing the reliance on natural
resources.
The analysis of current consumption
rates of waste, water, energy, food and
land revealed a high footprint that is
expected to exponentially increase with
the rise of the population. The analysis
and evaluation of the current policies
in the AMA region, through the triple
bottom approach, uncovered a growing
tendency towards economic progress at
the expense of social and environmental
parameters. Hence, a scenario approach
was devised as means to balance the
parameters and explore possibilities for
accommodating a growing population in
the AMA while reducing the consumption
of resources. The chosen scenarios
represent desirable sustainable futures.

rely on diverse renewable resources for
sustenance. The existing infrastructural
system functions as a collective vessel that
binds and connects the nodes together.
The vision also considers typologies
and potential sites for concentration
within city margins solely and excludes
possibilities or potential areas beyond
those boundaries. Those highly densified
areas do not necessarily impose a larger
pressure on the environment since they
are established within the framework of
circular economy. The scenario focuses
mainly on the neighborhood level and
links the latter to the regional scale in
an attempt to achieve sustainable urban
developments.

The two separate scenarios, centralized
concentration
and
decentralized
dispersity, embraced the existing policies
and responded to the demand for a
circular economy framework in the AMA.
They emerged from the analysis of the
existing flows as well as the current
policies and planning practices in the
region. These scenarios acknowledge
the need for a holistic and integrated
regional approach. The attempt was
to create two divergent and conflicting
scenarios that will separately test the
possibility of accommodating the quarter
million households while also reducing
the consumption of resources. Derived
from these scenarios are principles, rules
and two separate visions that illustrate
possible futures for the region.
The first vision, centralized concentration,
considers strategic locations with an
emphasis on central transportation hubs.
The strategic locations are highlighted
as potential areas for densification.
These areas are mainly situated within
an adequate walking or cycling distance
from vicinal transportation stations. The
vision presents a structure or a network of
concentrated and well connected nodes.
These nodes are centralized areas that
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The second scenario, decentralized
dispersity, focuses on accommodating
the quarter million households through
spreading self-sufficient autonomous
units across the landscape and beyond
city limits. It seeks to meet the objective
of the AMA Agenda while also reducing
the consumption of resources within a
circular economy. This scenario bleeds
existing land enormously in an attempt
to establish self-reliant single family
dwellings.
The vision in this scenario capitalizes on
the existing assets of each decentralized
hub and seeks to reinforce related flows.
Since a system of individual unconnected
autonomous areas is vulnerable, the
vision strives to connect the nodes
and stimulate a cyclic design based
on concepts of circular economy and
urban metabolism. The vision seeks to
interconnect the inputs and outputs of
flows in each area thereby reinforcing
mutual exchange between the different
nodes. This approach transforms the
waste of one system into a food for
another allowing systems to feed off each
other. The interconnection of nodes is
not only at the individual level or between
the different hubs but also along various
scales. Even though solutions are
implemented at a small scale, the hubs
are sought to become complementary
thereby minimizing and reducing the
overall consumption of resources.
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GrowinG to reduce
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reducing the consumption of natural
resources

In the centralised concentration scenario
we derived two typologies. With the
vacant office typology we are not only
eliminating the direct consumption
of land, we are aiming to reduce in
the other flows as well through the
implementation of the cascading
systems described along with the rules.
We estimate to accommodate 6.500
households with this typology.
The main reduction expected with the
brownfield development typology would
be the consumption of land. We are
actually reusing neglected sites.
The expected reduction in the other
flows is similar to the vacant office
typology. The implementation of some of
the solutions presented along the rules
can gradually decrease the consumption
of the resources in the new households
constructed.
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In the decentralised dispersity
scenario, we are aiming towards a fully
self-sufficient individual household.
The plot size needed to reduce the
consumption of the flows energy, waste
management, water management and
food is around 4250 meters squared.
We are consuming a lot of land, while
we are reducing the consumption
in the other flows. We estimated we
can accommodate around 110.000
households. With the semi self sufficient
typology we expect to reduce and
contribute to the grid. We are producing/
generating more than the individual
households are needed. The potential
areas will ultimately have a strong
specialisation in their flow, which will
result in reducing the total consumption
with the added economic benefits of
these neighbourhoods. We estimated to
accommodate 460.000 households in
this typology.
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Based on the analysis we performed and
the elimination of ‘squares’ we came to a
collection of projects for both scenarios.
These will function as a sort of pool out
of which projects can be caught to fit on
the timeline. But as we just explained,
the focus lies on the first phase of our
strategy, for that and because we want to
test the principles and rules we developed
we chose some projects that are suitable
for exploring the potential. Combined with
the urgency to build new houses at the
moment, the projects were chosen.
The first projects are related to the
urgency for housing. An important project
for the circular LAB here is the Almere
Oosterwold project. This housing project
on the south-east side of Almere started
in 2013 as a project with a lot of freedom
for the new inhabitants. Another project in
Almere is the Almere Pampus extension,
here is a good potential to test the wind
energy possibility and semi-sustainable
housing.
Another key project in this phase is the
development of the former brownfield,
the Hembrug area. Located in the
harbour close to Zaandam, this project
has a perfect location to be developed
into housing and mixed use district.
As we go further into the timeline,
the project urgency is decreasing. In
the decentralised scenario, we are
aiming to realise some project in every
specialisation; water purification, wind
energy and geothermal energy. These
projects can be a trigger for the next
projects.
The next project in the centralised
scenario is the transformation of the
vacant offices in the Sloterdijk area. There
are a lot of potentials for this site, with a
large amount of vacant office space. The
location of the site is also very good, the
connection to Amsterdam Centraal, but
also Schiphol, Haarlem and Zaandam is
good.
The project in Hoofddorp concerns a
transformation of vacant offices. This
location is also very suitable because of
the location close to Schiphol and other
parts of the region. But also to outside
the region, cities like Leiden and further
to Den Haag.
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n order to build the houses for these
250.000 households the municipalities
and provinces depend on important
and powerful stakeholders for example
the construction companies, energy
suppliers and the real estate developers
and investors.The dependency on the
latter parties as well as on banks is high,
municipalities simply do not have the
financial means to build houses.
That is why actors with more financial
resources such as investors have more
power. Current residents of potential
densification sites can be against the new
plans to densify.
To get to a successful and somehow fast
implementation of the transformation
projects, policies are needed. We propose
that if 20 % of an office area is vacant,
land use plans will be changed into mixed
use. Besides, policies are proposed to
speed up the transformation process by
putting pressure on the owner. This is an
additation to the policy which is used in
Amsterdam.
The implementation of the dispersity
scenario highly depends on the
entrepreneurship of the future residents.
They will need to function as pioneers
and they need the freedom of some
regulations for truly developing selfsufficient houses. That means that the
municipalities need to step back, their
role is to be just involved as needed.
Since the utility companies admit that they
need decentralized systems, they can be
turned into proponents by involving them
in the process.
But a new actor appears on the
stage in this scenario, an agency that
will function as a mediator between the
pioneers and the private companies. The
agency (further explained on the next
page) will provide an area manager that
oversees the progress of the pioneers.
One last actor that needs to be considered
for this scenario is the landowner, here,
the farmer. Instead of just buying their
land, they will be incorporated into the
project and their knowledge and skills are
used for the farming for the self-sufficient
houses.
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experimentinG towards a circular future
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- attracting new frontrunners
- fast exchange of knowledge between
parties
- promoting circular processes
- monitoring trends
- evaluating projects

The circular LAB(oratory) with its motto:
experimenting towards a circular future
will be a new agency founded for the
strategy. It will function as an implementation office, a knowledge institute and
as a coordination centre. It will be working together with knowledge partners as
the AMS, universities. WIth design companies, such as Studio Roosegaarde.
With private partners like road construction company Heijmans, with events
like the Floriade and festivals. With
start-ups, with NS. With governmental
parties: municipalities and provinces.
The core tasks of the Circular Lab are:
- experimenting with new ways of living
(or overseeing all this)
- monitoring the demographic trends
- monitoring the reduction of consumption
- coordinating projects
- bring parties from all the fields (civic,
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private, public) together
- organising workshops, exchange of
knowledge
The most important tasks of the Circular
LAB ltd are related to the coordination of
all the projects. In the projects from the
dispersion scenario the LAB is an important actor for realising the semi sufficient
households.
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the forgotten space

Fringes are mostly not in the range
of cities public transport lines that
makes them hardly accessible for
public transport.

5.industry cluster

4.lack of accessibility

Fringes are mostly not in the range
of cities public transport lines that
makes them hardly accessible for
public transport.

3.vacancy

Due to their proximity to industrial
sites and relatively low density, the
fringes have mainly a lot of vacant
lands.

2.residents density

The residents density in fringes are
more dense than rural areas but less
than urban land (43-325 residents
per km squares).

1.low housing price

industries are pushed away from the
cities they form fringes and promote
new development outskirts of the
cities.

Team:
Malhotra Harsh, Fahrmann Ipek, Pieritz
Johanna, Vafa Nasiem, Yihui Wu
Theme:
Abstract

This project, aims to explore the
concept of urban fringes and
understand the potential role of
Circular Economy in these fringes
through a theoretic framework.
Based on theoretical understanding,
further quantitative and qualitative
spatial research. We aim to analyse
the on-going development in the
urban fringes of AMA; whilst also
exploring the potential of industry
that largely dominate these areas
and how that can be used as
a catalyst to propel the circular
development of the areas.

THE FORGOTTEN SPACE

In recent decades, Netherlands has
seen number of urbanisation trends
that have had substantial effect
on the growth of its region. Urban
expansion being one of the trends,
fuelled by latest national policy
(liberalisation and decentralisation,
2012) of the government is resulting
in further stretching the pockets
of urban centres, deeming the
transition zones (urban fringes)
more vulnerable in terms of quality
of space, resources flows and
economic performance. If the
trend continues the Amsterdam
Metropolitan Area (AMA) possess
the danger of developing unstable
regional model, where the major
urban centres dominates the
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transition zones and pushes for
a mono-centric regional model,
resulting in loss of resources,
economic potential and detrimental
environmental impacts, deeming
the development for the region as
unsustainable.
RESEARCH QUESTION

How to restructure, redevelop fringe
areas using Industry as a catalyst
to create a newer form of housing
development and promoting circular
economy as a principle?
•
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Thereby pushing for a better
quality of life, preserve natural
resources and stronger economic competitiveness within
the AMA region?
PROBLEM STATEMENT
The Amsterdam Metropolitan
Area (AMA) lies to the north of
the Randstad (a specific agglomeration of various cities in
the west side of Netherlands)
and encompasses the city of
Amsterdam and the Dutch
provinces of North Holland
and Flevoland. The Amsterdam
Metropolitan Area (AMA) is
comprised of 33 surrounding
municipalities, including the
cities of Amsterdam, Almere,
Amstelveen, Diemen, Haarlem,
Haarlemmermeer, Hilversum
and Velsen (I amsterdam, 2016 ).
As of 2016 there are 2.4 million
people living within the AMA.
There are 1.1 million homes, 1.5
million jobs and 230,000 businesses are established (Structure Visie 2040, 2016). AMA
region is one of the most prosperous and regarded as top 5
metropolitan region in Europe.
Being the largest economic
sectors in the Netherlands, it
generates an estimated 20%
of the region’s GDP and 15% of
its jobs with a revenue of 106
billion Euros a year (CBS and
Amsterdam chambers of commerce, 2012). The region enjoys
well connected infrastructure
(highway and railroads) to the
rest of the country. As a result
metropolitan area is growing

since 2012, doubles compared
to the national growth. Due to
this growth the region wants to
build around 250.000 new dwellings (Structure Visie 2040, 2016).
AMA region has a large potential
to reduce material use and emissions by focusing on the circular
economy. (Amsterdam circular,
2015).
However, the pressure on the
growth of Metropolitan region,
and subsequent increase in demand for housing stock and the
housing prices (by 22%) (NVM,
2016) and stronger car infrastructure is driving people out of
the cities to urban fringe areas,
(The transition areas, that exist in
between cities and countryside,
generally dominated by large
degree of spatial and functional
heterogeneity for example the
heavy industries agglomeration).
(Structure Visie 2040, 2016)
These areas where various land
use function compete over
scarce amount of resources, and
the traditional model of monocentric focus on Amsterdam
which results in potential loss for
economic sectors (Business and
industry), makes these areas unattractive for living and uncompetitive in the region of AMA
and larger structure of Randstad.
This development model can
have financial and spatial implication for the growth in the
region.

agro-toursm
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greenhouse+industry+residents

brownfields+vacancy+creative industry
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Legend:
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Water

Greenhouses
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storage locations+water

2974-4947 residents per m
k)

residents’ density+agriculture area

business parks &offices +well connectedness

m+recreated area+recycling industry
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•
•
•
•

•

INTRODUCTION TO OVERLAPPING FOR THE VISION
MAP
Design principles aim to
establish a sustainable future
relationship between industries and housing. Moreover
they are interventions to better
the quality of life in the problematic areas within the region
with lack of identity, that are
defined as fringes. Apart from
their weaknesses fringes,
due to their flexibility are
considered as areas of interventions to test the intended
design principles. However
•
they are not the only areas to
be intervened. If AMA region
is visioned as a productive,
sustainable region where the
future industries and future
housing can co-exist in the
scope of circular economy, the
regional potentials for principles should be discovered.
The principles do not only
•
address the fringes but also
can be used in other areas
within the region that bear a
resemblance to the fringes in
defined ways. Discovering the
regional potentials for each
design principle will take the
region on step further towards
improving the housing, industry relationship for a sustainable and circular region while
informing necessary municipalities about their potential
urban expansion together with
the existing and new industries.
All the six design principles
are established in particular
areas that has specific characteristics. Therefore they are
relevant to be applied in the
areas with similar characteristics. While searching for potentialities within the region,
these specific characteristics

are taken into consideration. For
instance the concept of ‘livable
storage’ is only valid where the
storage industry is located. It is
unquestionable the most important element of this particular
design principle however it is
not the only characteristic. Livable storage also requires water
in order establish a symbiosis
between newly introduced housing and existing storages focusing on the heat cycle. Therefore
waterfront areas has become
the second important layer to
be considered in order to tell
the area has a potential for this
particular design principle.
As a result each principle has a
different set of potential areas.
It is also observed that some
areas within the region have
the potential for two even three
different design principles. In
that case these special areas
eventually can become diverse
areas as a patchwork of several
applied principles.
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After analysing 9 fringes we deeveloped
LIVABLE STORAGE
6 principles and show here 3 fringes.
The livable storage lies in the border
Beneath this text, we have xplaination
of port of Amsterdam, Zaandam
Program:
7
8
of principles, location
and strategies
municipality.
Because of the good 9
To combine industry and housing, promote co-creation
co-creation
transit
undertaken.
transportation, permeable
it’s already a complete
6 principles: Empowered greenhouse;
food production chain, from raw material
Permeable transit; Livable storage; coPERMEABLE
TRANSIT
storage, packaging to food distribution
creative; play recycle.
center. However, these food industry
The Permeable Transit principle could
consumes large sums of energy for
be applied for 3 fringes, 2 of them are
cooling, which should be reduced in the
located near A10 and A5, Amsterdam
future.
Aimed effect:
Sloterdijk station is included . there
are many vacancies in between the
EMPOWERED GREENHOUSE
Improve economic competitiveness
infrastructure
area
which
can
be
used
This fringe is located near the Greenport
Efficient use of resources
for further development. And the last
and Schipol Airpor. Since greenport is
Better quality of life
one is in Almere, near the port with
one of the important horticulture center
large agricultural land, at the same
in the world, which has big influence
time, many business parks related to
on the nearby area, In the fringe,
innovation technology are located in
there are a variety of companies and
here.
organizations related to horticulture.
Greenhouse in this area cost most of
the gas, so the reduction of energy cost
should be reduced.
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TAkE THREE FRINGES AS AN ExAMPLE:
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NEW PRINCIPLE: Livable storage
NO4 fringe

NO6 fringe

NEW PRINCIPLE: Permeable transit

NEW PRINCIPLE: Empowered greenhouse
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9

permeable transit

LIVABLE STORAGE:
we use the space in the roof of storage
also the vacancy , to make room for
housing. also, we want to cover the
loading and unloading bays from the
trucks with green roofs,which compensate
the sealed, low-quality of space. Then,
considering the potential of CE in this
type of living environment. In the energy
cycle, since food industry requires much
cooling energy, which at the same time,
produces large sums of heat. The heat
can be resource for the new household.
Second, in the water cycle, nowadays
they use groundwater and drinking water
to cooling.Greywater from the household
and rainwater could be the potential
material for cooling.

LIVABLE STORAGE

PERMEABLE TRANSIT:
The Westpoort and Sloterdijk area is
heavily dominated by infrastructure.
The roads and train tracks connects
Amsterdam with Haarlem and Zaandam.
High concentration of offices and industries
are therefore focussed here. The result is
that these heavy structures use up a lot of
land and devide the function within a city.
In this fringe industry, offices and housing
are disconnected from eachother. The
aim is by adding housing and functions
the area increase in livabilty.

PERMEABLE TRANSIT

BEFORE

Ground water consumption: 11000 m³
Surface water consumption: 4500 m³

Waste production: 22 million kg/year
Water consumption: 45000 m³
Electricity consumption: 1/2 million kWh/ year

Waste production: 42 million kg/year
Local energy consumption anually: 60 million kWh
Tap water consumption: 2000 m³

STORAGE, COLLECTION, DISTRIBUTION

RESIDENTIAL

TRANSPORT

BEFORE

PROBLEM

EMPOWERED GREENHOUSE:
The basic concept of the energy
producing greenhouse is the harvesting
of excess heat in the summer and its
storage in the form of warm groundwater
in an aquifer.During summer days the
system is used to cool the greenhouse
and - when desired - the houses. At night
or during the winter, the stored heat can
be used to heat the greenhouse and a
block of houses.

INDUSTRIES

OFFICES

OFFICES

RESIDENTIAL HOUSES

EMPOWERED GREENHOUSE
BEFORE

Waste production: 220000 kg/year
Water consumption: 1.3 million m³
Electricity consumption: 0,5 million kWh/ year

Waste production: 20000 kg/year
Water consumption: 180000 m³
Electricity consumption: 1,5 million kWh/ year

Ground water consumption: 60000 m³
Surface water consumption: 1,2 million
m³
Waste production: 130000 kg/year
Water consumption: 2 Million m³
Electricity consumption: 400.000 kWh/
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AFTER

Energy consumption: 4% reduction for
the industries

Water use for housing
reduced with 35%

STORAGE, COLLECTION, DISTRIBUTION

TRANSPORT

Energy consumption: !00% reduced
for housing

RESIDENTIAL

AFTER
Water consumption decreased with
50%

Energy prodcution for car 100%
renewable
Water consumption reduced with
35%

Energy consumption: !00% reduced
for housing
Water consuption geduced by 35%

AFTER
Water consumption reduced with
85%

Energy consumption: !00% reduced for
housing
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abilities, skills, work, techniques
creation
economic benefit

identity

language, religions, work, customs, values, norms

freedom

self-esteem, open-mindedness

The quality of life in the fringes
is always lack as compared to
basic human needs
the city life. The fringes suffers
from being neither in the city
nor in the countryside. As the
basic human needs
connectivity is mainly based car
infrastructure the area is poorly
connected. Monotonous functions dominate the area and the
large scale usually don’t interact
with small scale developments.
As a result you have these fragmented areas with poor urban
quality. The future development
basic human needs
requires to have a standard of
urban living to attract the actors
and the future residents to have
basic human needs
enough motivation to re-urbanise these areas. In some cases to
even lift the standards.

economic benefit

subsistence

house,health system

participation

responsibilities, duties, work, rights

understanding
protection

providing grey water and black water

LIVABLE STORAGE
satisfier

new living space

heat from storage industry

satisfier

more public space on the roof of building

food, water, work

openess of industry
new living space

educational, teachers, policies,
house,health system

abilities, skills, work, techniques
responsibilities, duties, work, rights

identity
leisure

language, religions, work, customs, values, norms
public places, parties, festivals

understanding
freedom

educational,
teachers, policies,
self-esteem, open-mindedness

great public green and blue area
heat from storage industry
providing grey water and black water
more public space on the roof of building

openess of industry
great public green and blue area
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food, water, work

diverse city festivivals and events
clean water from filter
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accessible waterfront
providing grey water to filter
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freedom
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public places, parties, festivals

So one of our aims is to improve
the quality of life .Taking greenhouse as an example, residents
provides grey water and black
water to the industry which exchanges the heat from greenhouse cooling system. In this
way, residents save the money
on energy cost, at the same time,
rebuilt their identity in the community. It’s also obviously that
the better relationship between
industry and residents could increase the quality of land, which
contributes to public space and
facility construction in the future.
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EMPOWERED GREENHOUSE

Empowered Greenhouse

satisfier

fresh food from greenhouse

learn planting skills
involve in circular economy cycle
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Play recycle

VISION COLLAGE

VISION COLLAGE

VISION COLLAGE
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title of the spatial policy

>>> Rules

& regulations

Aimed effect:
Each of our design priciple has certain
rules for housing and industry, which
may help us built a more strong
relationship between housing and
industry.
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STORAGE, COLLECTION, DISTRIBUTION

TRANSPORT

RESIDENTIAL

LIVABLE STORAGE
SOLUTION

PROBLEM

COMPENSATE THE LOST OF SPACE
AND SEALED SURFACE

multifunctionalcommon space

Rain- and grey water
collection

TRAFFIC KNOT AND A LOT
UNUSED SPACE

STORAGE, COLLECTION, DISTRIBUTION

TRANSPORT

RESIDENTIAL

SECTION AFTER INTERVENTION
PERMEABLE TRANSIT
transit area where people can
transfer from car to public transport. In the weekend and at night
tha plaice is available for festivals,
on one condition that they dress
the area with creative elements

TRAFFIC KNOT AND A LOT
UNUSED SPACE

SECTION AFTER INTERVENTION
EMPOWERED GREENHOUSE
OFFICES AND WAREHOUSE

FARMLAND

G REENHOUSE

OFFICES, WAREHOUSE AND
GREENHOUSE

FARMLAND

G REENHOUSE AND RESIDENTIAL

FARMLAND
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G REENHOUSE

R ESIDENTIAL

SECTION
AFTER INTERVENTION
G REENHOUSE
R ESIDENTIAL

FARMLAND

TIMELINE ANALySE

1st MILESTONE
LOOKING BACK AND FORWARD:
- CURRENT LIVING LABS
- FIRST STARTED PILOT PROJECTS
- ESTABLISHMENT OF NEXT STEPS
- ENVOLVEMENT OF NEW STAKEHOLDERS

2017

2020

M

2025

R

CO-CREATION
Soil remediation
HOUSING AGENCIES

PERMEBALE TRANSIT
Phelofilters implementation

CULTIVATING LIFE
AMA MUNICIPALITIES

Education-knowledge engagement

FARMERS

EMPOWERD GREENHOUSES

FOOD INDUSTRIES

LIVABLE STOR

LOGISTIC COMPANIES

LOCAL RECYCLE
CENTRES

PLAY RECYCLE
RECYCLING COMPANIES
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Education-knowledge engagemen

2nd MILESTONE

3rd MILESTONE

LOOKING BACK AND FORWARD:
- CURRENT LIVING LABS
- 50% OF HOUSING STOCK IS BUILT
- ESTABLISHMENT OF NEXT STEPS
- ENVOLVEMENT OF NEW STAKEHOLDERS

LOOKING BACK AND FORWARD:
- CURRENT LIVING LABS
- FIRST TWO REGIONAL PILOT PROJECTS
ARE IMPLEMENTED
- ESTABLISHMENT OF NEXT REGIONAL
IMPLEMENTATIONS
- ENVOLVEMENT OF NEW STAKEHOLDERS

2030

2035

M

R

M

2040

R

FOOD NETWORK

RAGE

nt
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M

R

STAkEHOLDER ANALYSIS

LIVABLE STORAGE

SOCIETY

Livable Storage
3 rd B

This fringe looks to capitalise on the
storage industry existing in South
Zaandam area, The area of Zaandam
enjoys the lot of storage of goods on one
side and existing housing community. The
principle is to bring housing and existing
storage industry together.

DispoSales
Packaging
PRO
DU
CIN
GA
ND
PA
CK
E

INFLUCENCERS

ES
TIV
TIA
NI
LI
CA

Bewonersvereniging SWB
Koninklijke Verkade

RDW

EFTA

PlanMER

Advocate packing Industry

TRANSPORT

MRIT

H. Veldhuizen
Transport

MAIN ACTORS
Gemeente Zaanstad

CROW

TLN
(advocate transport sector)

partners
PRIVATE

PUBLIC partners

ALDI
distribution centre

Houniet Transport &
Containers
TRA
NSP
OR

AH
Distribustion centre

Rijksoverheid

T

EVO
Transport

AMA region
Pieter Bon Tank Storage
(food and Oils)

MU
NIC
IPA
LIT
IES

Provincie NoordHolland

Storage hall

Gemeente Amsterdam

Hordijk Verpakkingen
packaging food

SOCIETY

PERMEABLE TRANSIT
SOCIETY

3 rd B
Belastingdienst

T IER

Orgaworld
Biodiesel Amsterdam

UWV
OLVG

S
ICE
RV
SE
IC
BL
PU

ICT Recycling Nederland
REC
YC
LIN
G

INFLUCENCERS

AEB

Provincie
Noord Holland

Two Chefs Brewing

CBR

Elsevier

MAIN ACTORS

TRANSPORT

ARRIVA

GVB

OFFICES

PUBLIC partners

Gemeente Raad

Telegraaf

Haven Bestuur

Atos Nederland

Bestuur
Stadsdeel Westpoort

APG

Heineken

NS and
ProRail
Gemeente Amsterdam

Multinal Group

Post NL

MU
NIC
IPA
LIT
IES

T
OR
SP
AN
TR

Haarlem

partners
PRIVATE

DPA Group N.V.

Permeable Transit
This fringe looks to capitalise on the
transport industry existing in Sloterdijk
area, The area of Solterdijk enjoys
the proximity with transport hubs and
existing offices. The principle is to create
a permeable transit hub in the area with
new housing.

Ahold Delhaize
Coffee company

NG
GI

LO

Reizigersadviesraad (RAR)

Some of the key holders available in
the area representing civil society are
Municipality of Zaandam and Amsterdam;
public sector are plan MER, MRIT and
Crow local co-operative and private
players like Albert Heijn.
As these key holders needed to be
brought to the table, the sequence depict
over time how and which stakeholders
can be engaged and how it will influence
the society over time. Starting with
Municipality, Albert heijn and then MRIT.
As we can see the initiative relies more
on private society, where the investment
power of logistic industry can be banked
upon.

T IER

Sun Chemical

Sligro
DHL

AMA region

IGT Europe bv
Gemeente
Sloterdijk

SOCIETY

EmpowErEd grEEnhousE
SOCIETY

Some of the key holders available in
the area representing civil society are
Municipality of Gemeente and Raad;
public sector are NS Rail and Arriva
transport company and private players
like Telegraaf major media company.

3 rd B
Nature Education
Schinkelbos

Landschap Noord Holland
S
ICE
RV
SE
IC
BL
PU

T IER

Blom Kentia
Palmen
HO
RTI

INFLUCENCERS

CU
LTU
RE

OTM orchids
Gasagroup
Holland BV

Flora-Holland

Stichting De Bovenlanden
SLS

Stichting Leefomgeving Schiphol

LOCAL INITIATIVES

Neighborhood association
‘Ons Aller Belang’

SADC
(Schiphol Area
Development Company)

MAIN ACTORS
Gemeente Aalsmeer
Transumo
(advocate transport sector)

Rijnland
water maintanence
Steigenberger Airport
Hotel

KLM
Gemeente Amsterdam

Fed-Ex

T
OR
SP
AN
TR

MU
NIC
IPA
LIT
IES

Amsterdam
Marketing

IPHandlers
Schenker Logistics Nederland

Gemeente Hoofddorp

SOCIETY
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Transavia

partners
PRIVATE

PUBLIC partners

KLM

VGB
(advocate flowertrade)

OFFICES

As these key holders needed to be
brought to the table, the sequence depict
over time how and which stakeholders
can be engaged and how it will influence
the society over time. Starting with private
and public transport sector brought
together and later the Municipalities
working with office sectors for housing
spaces. As the scale of project undertaken
revolve around transport hub, we can see
the initiative relies more on transport hub
being a major player in the development.

SEQUENCE OF STAkEHOLDER
Empowered greenhouse

Permeable transit

Livable storage

fit
the stakeholders analysis of the
spatial policy in a comprehnsive
drawing to scale
on these two pages

Co-creative

Play recycle

Cultivative life
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Tutors: Verena Balz | Ulf Hackauf

Sharing Agriculture
Students: Jeanne Blok | Bella Bluemink | Jan Cyganski | Yanxin Liu |
Xiufan Mu
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Tutors: Diego Sepulveda | Luisa Calabrese | Luiz Carvalho

Rethinking Fragmentation
Students: Angeliki Anagnostou | Anne Marije Bodde | Maximilian Einert |
Alexandra Marinela Farmazon
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RETHINKING FRAGMENTATION

Team:
Angeliki Anagnostou
Anne Marije Bodde
Maximilian Einert
Alexandra Marinela Farmazon

Theme:
Value the fragment to create a
sustainable base that can better
support circular economy

Three main global trends, globalization,
migration and climate change and the
way that they influence the Amsterdam
Metropolitan Area constitute our project’s
starting point. However, at the same time
the metropolitan structure and function of
AMA in different scales is an initial issue.
So, based on the sustainability triangle
and its aspects (social, environmental
and economy), a wider social,
economical and environmental context
of AMA is introduced.
Another important part of the analysis
is the resource flows within the region.
Thus, through the quite broad analysis of
the metropolitan structure and function in
different aspects and scales, we are led
to the diagnosis and the challenge that
the AMA is tackling.
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Specifically, it can be stated that although
the AMA is a well-structured and
prosperous region, there is a contradiction
to that well-organized structure regarding
the different flows in the metropolitan
system. It can be asserted that it has a
highly flow centralized network and the
cycles of specific flows within it are open
and strongly depended on fossil fuels.
Furthermore, except for the flow
centralized
system,
the
existing
metropolitan structure in spatial, social,
economic and environmental aspects
and the orientation of the AMA towards
the globalization trend and its stronglyconnected network to global economy
have as a consequence the development
of a fragmented metropolitan area.
Vision
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Regional primary production system

Regional geothermal potential system

Regional solar and wind capture system

LEGEND
Potential inland wind turbine fields
Potential geotermal resource
Potential areas for solar energy caption
Potential areas for solar energy caption
High agricultural productivity
Agricultural productivity

Surface water suitable for cooling
Onshore/Offshore wind turbine locations
Powerplants using natural gas
Powerplants using hard coal
Powerplants based on biomass

Cargo (import/export) flows

Powerplants based on waste incineration

Regional primary production system

Powerplants based on biogas

177
0

2.5

5.0

10

50km

IIn order to support better our outcome
that the AMA is a fragmented metropolitan
region with a highly centralized flow
system, we stand also on a theoretical
explanation pertaining the concept of
urban fragmentation and the principles of
Circular Economy.
Urban Fragmentation
Fragmentation is a spatial phenomenon
that occurs in global cities or metropolitan
areas all around the world and is mainly
understood as a development causing
negative impacts, such as socioeconomic imbalance, exclusion and
environmental impairment for certain
areas in the respective system (see Jenks
&Kozak 2008).
Fragmentation can be found in various
scales. Therefore, different fragments as
well as various degrees of fragmentation
appear in regard to the scale of the
system one observes (Batty 2013). In
general, urban fragmentation can be
defined as “[...] a specific type of spatial
organization which is determined by
physical obstacles and enclosure” (Kozak
2013) High functional specification and
socio-economic concentration can also
be characteristics of fragmentation.
However, it is important to notice that
fragmentation is not necessarily the
physical expression of segregation, “[...]
situations where members of one social
group [...] are not distributed uniformly
over space in relation to the rest of the
population” (Burgess 2005, p.21).
Circular Economy
During the last decades, the limits
of the take, make and waste model
of
consumption
(Ellen
MacArthur
Foundation 2015) on which our society
is based became visible. Even though,
first references on the changeover of the
linear economic system were identified
in the late 1970, there is still no specific
definition of this concept (ibid). Generally,
it is considered as a new idea within
the sustainability sphere (Sperl 2015),
without reducing its meaning to recycling
and environmental concerns (Esposito,
Tse&Khaled2015). Therefore, Esposito,
Tse&Khaleddescribe CE with a specific
focus on the products life cycle:
“The circular economy is focused on
maximizing what is already in use along

all points of a product’s life cycle, from
sourcing to supply chain, to consumption,
to the remaining unusable parts for one
function and converted back into a new
source for another purpose.”(Esposito,
Tse&Khaled2015, p. 10)
In our approach, we define the
fragmentation according to three main
different aspects, the spatial boundaries,
the programme (land uses) and the
performance of each area.
More
specifically, the infrastructure network,
the two most important economic cores
of the region, the port and the airport and
the river constitute the main boundaries
in the spatial organization of the region.
As far as the programme is concerned,
the high functional specification of some
areas and the monofunctionality that it
causes, have also as a result the urban
fragmentation. Last but not least, the
third aspect of defining fragmentation is
the performance and it is based more
on subjective criteria due to the time
limitation of the project. Thus, according
to our analysis, we define three primary
approaches, social, environment and
economy, in which, we assign a specific
way in order to value their performances.
In that sense, we divide the social
approach into balanced and unbalanced
conforming to the income per person.
The environmental approach is divided
into valuable and regular in accordance
with the biodiversity, recreation value
and landscape type, whilst the economy
approach is classified into dynamic and
fragile based on the turnovers and the
importance of the economic hubs on the
global scale.

- Burgess,R. (2005): Technological Determinism
and Urban Fragmentation: ACritical Analysis. In: 9th
International Conference of the ALFA-IBISNetwork on
Urban Peripheries. Pontificia Universidad Catolicia de
Chile.Santiago de Chile (July 11th-13th 2005)
- Kozak, D. (2013): Urban fragmentation in the postindustrial city. In: McCartney, S., Abrams, V., Murray,
M. (Eds.): Landscape of fragments: the new urban
periphery. Carleton University Press. Ottawa
- Ellen MacArthur Foundation, (2012): Towards the
Circular Economy: Economic and business rationale
for accelerated transition. Available at: http://www.
thecirculareconomy.org (access 03.2017)
- Esposito, M., Tse, T., &Soufani, K. (2017): Is the
Circular Economy a New Fast-Expanding Market?
Thunderbird International Business Review 59(1).p.914
- Jenks, M. &Kozak, D. (2008): Polycentrism and
‘Defragmentation’: Towards a more sustainable urban
form? In: World Cities and Urban Form:Fragmented,
polycentric, sustainable? Routledge. p.71-92
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balanced - average neighbourhood
unbalanced - 20% richest and 20% poorest

dynamic - turnovers/importance on a global scale
fragile - turnovers/importance on a global scale

valuable - biodiversity/recreation/landscape
regular - biodiversity/recreation/landscape

social - balanced
social - unbalanced
agriculture
industry - dynamic
industry - fragile
services - dynamic
services - fragile
environment - valuable
environment - regular

fragmentation map

5km

own image
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10km

Through the quite broad and multiscalar
Vision
Through the quite broad and multiscalar
analysis, we are leading to the recognition
of the challenge that the AMA is tackling
(problem statement). Amsterdam region
is a fragmented metropolitan area with a
highly centralized flow system. Based on
this and the current visions of Province
of South Holland and the Netherlands,
we form our vision about “Rethinking
fragmentation” in order to achieve an
innovative, inclusive and independent
Amsterdam Metropolitan Area in 2040.
More specifically, through our vision,
we believe that in 2040 the Amsterdam
Metropolitan Area will be a decarbonized, energetically self-sufficient
region that is socially, economically
and
environmentally
balanced.
A
decentralized System of complementary,
well-connected sub-areas characterized
by functional profiles will be the base for
this transformation.
Goals
In order to accomplish our vision and
based on the analysis and the existing
goals of the current visions of Province of
South Holland and the Netherlands, we
form our main goal, the preservation and
enforcement of the competitive role of the
AMA. This main goal can be achieved by
defining four main sub –goals: a) create
balanced living and work environment, b)
climate adaption and protection c) exploit
and redefine existing functional profiles
within the AMA and d) optimize and
close flow cycles and ensure renewable
energy supply. These sub-goals will be
attainted through different actions and in
different scales, a procedure which will be
described in more details in the strategy.
Strategy
The strategy focuses on emphasizing
the different implementation stages to
be followed in order to reach the desired
vision, while ensuring that every action
responds to one of the general goals
and can be assessed periodically. It was
originally designed as a matrix, vertically
showing the strategic planning steps, the
role of the actors in each action and the
program of the intervention, according to
the strategic location’s main core. The

first step is to define the relation between
the hypothesis and the vision, stating
the main goals that the AMA needs to
achieve by 2040. Thus, the focus is on the
fragment, defined in three different ways
based on the triangle of sustainability
division – environment/ economy/
society, translated in the strategy into
three different strategic approaches.
The strategic approaches are also
spatially bounded, generating systems
of intervention where are highlighted
the fragments with similar program, but
different performances. In consequence,
these three approaches define the spatial
representation of the analysis conclusion
and are being interconnected by flows,
showing how the metropolitan structure
can function better in order to support the
circular economy principles.
To support the intervention through
scales, within the three strategic
approaches, the strategy defines three
strategic locations – key areas as basis
for the pilot projects later to be replicated
in the intervention area. Therefore the
main generic goals become – “Building
identity together”, on the neighborhood
scale, “Rediscovering natural landscape”
- on the periurban scale and “Rebranding
the over-industrialization” on the economy
clusters scale.
Within the strategic locations, there is
a three year time period allocated for
the elaboration of legal framework, the
assessment consortium and the feasibility
studies. Following that step, 2020 is a key
year to define flag projects that will bring
added value to each strategic location.
Following a three year assessment of
development, each strategic location is
later defined by it’s own set of actions,
placed in time and related to the actors
involved as well as program.

Protect the region from the climate
change effects
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vision map: Rethinking Fra
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profiles within the AMA

ensure renewable energy supply

REBRANDING THE OVER-INDUSTRIALIZATION

5km

dynamic - turnovers/importance on a global scale

strategic approach economy

fragile - turnovers/importance on a global scale

own images

The economy strategic approach and the
intervention areas for dynamic and fragile
economy fragments (based on turnovers/
importance on global scale) is the base
for the strategic projects in the areas with
a vivid appearance of economy. Due to
time limits, in our project we will show
only a strategic location for interventions
in a dynamic economy hub.
The subject area is the port of
Amsterdam.
According
to
our
methodology
about
defining
the
fragments with a layering approach
(spatial boundaries, programme (land
uses) and performance), this strategic
location belongs to the category of a
dynamic, monofunctional, economy
fragment. Having as a base the economy
layer, we propose interventions mainly in
this in order

on

maps.google.com

10km
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to change its current function based
mainly on fossil fuels (Amsterdam is
the first petro port in the world and the
second coal port in Europe). At the same
time actions in social and environment
layers are taken.
The flows are the interface between
the three layers. In that sense, with
the interventions in the different layers,
we aim to transform the dynamic,
monofunctional, economy fragment into
a dynamic, diverse fragment.

From a dynamic, monofunctional, economy
fragment
To ... a dynamic, diverse fragment
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- Soil regeneration
- Urban farming
- Biodigester plant
- Convert oil tanks in protein storage
- Utilize water surfaces for cooling and heating
- Installation of solar panels
- Geothermal extraction grid
- New water canals
- New house developments
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- New house developments
- Extension of public transport
- Subway extension
- New public spaces
- Installation of solar panels
- Utilize water surfaces for cooling and heating
- More green spaces to ensure surface permeability
- Landscape regreenaration
- Small manufacturing businesses
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o
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- Marine food production
- New incineration plant
- Installation of solar panels in existing buildings
- Oyster banks
- Dynamic floodplants
- Redevelopment of waterfront

The floating creative hub
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REDISCOVERING NATURAL LANDSCAPE

5km

10km

strategic approach environment

valuable - biodiversity/recreation/landscape

own images

regular - biodiversity/recreation/landscape

The environmental strategic approach
and the intervention areas for valuable
and regular environmental fragments
(based o the biodiversity/recreation/
landscape) is the base for the strategic
projects in the areas with a vivid
appearance of landscape. Due to time
limits, in our project we will show only a
strategic location for interventions in a
regular landscape.
The subject area is the village of
the Durgerdam in the north-east
of Amsterdam. According to our
methodology
about
defining
the
fragments with a layering approach
(spatial boundaries, programme (land
uses) and performance), this strategic
location belongs to the category of
a regular, diverse (landscape and
agriculture land) environmental fragment.
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Having as a base the environmental
layer, we propose actions in this and also
in the social and the economy layers.
The flows are the interface between
the three layers. In that sense, with
the interventions in the different layers,
we aim to transform regular, diverse
environmental fragment into a valuable,
more diverse fragment.

From a regular, diverse, enviromental
fragment
To ... a valuable, more diverse
fragment
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- New biking & hiking route
- Utilize water surfaces for cooling and heating
- Installation of solar panels
- Densification of bus routes
- Expansion of public transport to remote housing areas
- Phospahte extraction from agriculture land
- Eco-agriculture tousrism _ visitors involved in the production
process
- Regreeneration - new treeline
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- New restaurants and cafes with sea food specificity
- Boat rental recreation area
- Nature observation points
- Algae energy
- Oyster banks
- Reinforcement of dike
- New ferry recrational route along the coastline
- New biking & hiking route

my

- Regreneration- new treeline
- Dike reinforcement
- New beach extension
- New water surfaces
- Utilize water surfaces for cooling and heating
- New fishing and retail area in the harbour
- Densification of bus routes
- Hotels and B&B (”Bed & Breakfast” accomadation)
- New biking & hiking route
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The Biesbosch of the North
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BUILDING IDENTITY TOGETHER

5km

strategic approach social
own images

balanced - average neighbourhood (income/person)
unbalanced - 20% richest and 20% poorest
unbalanced - 20% richest and 20% poorest

The social strategic approach and the
intervention areas for balanced and
unbalanced social fragments (based
on the income per person) is the base
for the strategic projects both in rich
and poor neighborhoods. Due to time
limits, in our project we will show only a
strategic location for interventions in a
poor neighborhood.
The subject area is the Bijlmer
neighborhood in the east of Amsterdam.
According to our methodology about
defining the fragments with a layering
approach (spatial boundaries, programme
(land uses) and performance), this
strategic location belongs to the category
of an unbalanced, monofunctional, social
fragment.
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Having as a base the social layer, we
propose interventions mainly in this,
but at the same time actions in layers
of environment and economy are taken.
The flows are the interface between the
three layers.
In that sense, with the interventions in
the different layers, we aim to transform
the unbalanced, monofunctional, social
fragment into a balanced, diverse
fragment.

From an unbalanced, monofunctional
fragment
To ... a balanced, diverse
fragment
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- New commercial center _square
- Utilization of water surfaces for cooling and heating
- Subsidies for solar panels in existing house developments
- Installation of solar panels in existing public buildings
- Demolition of buildings in really bad condition
- New houses typologies
- Installation of solar panels in new house and commercial
developments

my

- Urban farming
- Plantation of more trees
- New park
- Subsidies for solar panels in existing house developments
- Biogas digester plant
- Demolition of buildings in really bad condition
- New houses typologies
- Installation of solar panels in new house developments
- New local shopping mall
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- Demolition of buildings in really bad condition
- New houses typologies
- Transformation of existing house developments
- Pedestrian-friendly network
- Subsidies for solar panels in existing house developments
Installation of solar panels in new house developments
- Utilization of water surfaces for cooling and heating
- Plantation of more trees
- New linear park along the canal
- New local shopping and recreational developments

l
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Design centre for recycling education

Economy strategic approach

Strategic
location
3

Intervention areas for dynamic/fragile economy fragments

2020
Soil regeneration

Convert oil tanks in p
New waterfront

Timeline for intervention
Trimestrial assessment

It is clear that the actions of each
layer (economy, social, environmental
and flows) can not start at the same
chronology. So, after appointing the legal
framework, the assessment consortium
and the feasibility studies, some of the
actions begin in 2020. More specifically,
the strategic project “Rebrand the overindustrialization” has as a starting point
actions that are essential for the area in
order to accommodate other uses apart
from industry, such as housing and
public spaces. So, actions like the CO2
capturing and processing and soil and
water regeneration are necessary.

Marine food
production
Creative industry

2023
Small manufacturing
business
2026

Workshop/youth center
Surface water fom
thermal cooling

2029

Biogas plant

New collective housing
development

New individual housing
development

2032

The key project, “the floating creative
hub”, will be a trigger action in order more
and more people visit the redeveloped
waterfront of the port. From the timeline,
it can be seen that some actions take a
specific time to be completed, others are a
continuous process, while the third option
is to be constructed in different stages.
Moreover, every three years we have a
time trial assessment in order to check if
we have achieved part of the goals and
we are on track to continue with the next
actions.

Sea fo

New green areas to ensure
surface permeability

Additional recycling
point

2035

New green are
seasonal water

Rooftop sports park
2038

Open
sea food
market

2040

Private actors

Local businesses

Private investors

Contractors

Local inhabitants

Waste companies

Creative industries

Local
Land owners

Sport/social association

Civil society

Waterboard
Municipality of Amsterdam
Municipality of Zaandam

Public actors
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Waterboard
GVB

REBRAND the
over-industrialization The floating creative hub

The dynamic, monofunctional economy fragment

Legal
framework
Assesment
consortium

Scale of intervention

protein storage

Sediment extraction

CO2 capturing and processing

Roboats

Feasibility
studies
Research

Strategic
projects

Geothermal extraction grid

Solar pannels on industrial rooftops

Public transport extension

ood restaurants

Achieve CE

Incineration plant
Landscape
regreeneration

Urban farming
Subway extension

Strategic Intervention
typology

Convert oil tanks in creative industries

Dynamic floodplains

Enhance value an strenghten fragment

Energy
intervention
Social
intervention

Transfer hubs

eas as
r storage

Environment
intervention
Pick-up point

Distribution center

Economy
intervention

Oyster banks development

New public space

Connect the fragment to the region

Camping/fishing
Reinforce the value

Follow the
global
trends
Regional
Housing developers

Potential investors

Hemsporrtunnel
Automobile industry

Hitachi Construction
Energy companies

Coffe company
Westerspoor

Global
Chemical industry
Port of Amsterdam

TU Delft
North Holland Region

GVB

National vision
Randstadt cluster

189

Strategic
location
1

BUILD the identity
together
Design center for
recycling education

Social strategic approach
System of balanced/unbalanced social fragments

The unbalanced, monofunctional, social fragment

Legal
framework
Assesment
consortium

Scale of intervention

Feasibility
studies

Connect open spaces of
existing public buildings -new central square
Plant more trees

2023

Transform existing house developments redesign the flats and the open spaces

Subsidies for solar panels
in existing housing &
commercial developments

Install solar panels in existing
public buildings

Transform existing house developments introduce other uses apart from housing

Build cultural
center

Transform the existing roads
in more pedestrian
friendly

Install recycling dumbsters
in appropraite distances

2026

Recycling education
programmes in schools

Design center for
recycling education

utilize water surfaces for
cooling and heating

Achieve CE

Demolish buildings in
really bad condition

Build local shopping &
recreational buildings

2029

Urban farming
Design neighborhood
squares

Build new houses
typologies

Install solar panels in new
housing developments

enhance value and strengthen fragment

2032
Build local
shopping mall

Strategic
projects

Strategic Intervention
typology

Timeline for intervention
Trimestrial assessment

2020

Energy
intervention

Biogas digester plants
new park

2035

Social
intervention

Build commercial
center

Environment
intervention
new park

2038

connect the fragment to the region

Economy
intervention

Reinforce the value

2040

Follow the
global
trends

Local
Housing companies

Private actors

Waste companies

Investors

Civil society

Volunteers &
residents

Social & sports
Clubs

Residents

Farming & Electricity
association

Public actors

Schools

Municipality

Municipality

National Government

Investors
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Housing owners

local businessescompanies

Housing companies
Energy
companies
Housing
owners

Waste companies

Green Peace

Province

Municipality

National Government Vuurtoreneiland

Strategic
location
2

Environmental strategic approach

Rediscovering natural
landscape

The regular, diverse environmental fragment

Intervention areas for regular/valuable environmental fragments

The Biesboch of the North
Legal
framework
Assesment
consortium

Scale of intervention

Feasibility
studies

2020
CO2 capturing and processing
New island development

Regreeneration - new treeline The emerald backbone

New beach extension

New water surfaces

Oyster banks development
Eco-agriculture tourism - visitors involved in the production process

2026

Fresh seafood market

Phosphate extraction

Achieve CE

Ferry connection to Amsterdam

Ferry recreational route along the
coastline - The fisherman’s route

New fishing and retail area in the harbour

2029

Strategic Intervention
typology

Timeline for intervention
Trimestrial assessment

Marine food production
2023

Strategic
projects

Floating solar pannels

Dike reinforcement in critical
points

Epansion of public transport to
remote housing areas

New museum to enhance local
identity - Maritime museum
Biomass plant

2032

Algae energy production

Densification of bus routes

Enhance value an strenghten fragment

Energy
intervention

New hiking trail

Boat rental recreation area
Nature observation Points

2035

Social
intervention
Bike system connecting the
nature observation points

New turistic camping area
Restaurants, cafes

2038

Environment
intervention
Connect the fragment to the region

Economy
intervention

Wave energy capture
Hotels, B&B

2040

Reinforce the value

Follow the
global
trends

Private actors

Water sports center
Local business
owners

Bed and breakfast
Hotel+ Restaurant

Volunteers

Civil society
Public actors

Local farmers
Camping area

Municipalities

Province NH

Local

Regional
Pieternella garden

Local environment
association
Waterboard

Museum and stadium
GVB

Municipalities

New business/investors

Global
Energy companies

Energy association

Regional decision makers

Province NH
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Land owners

TU Delft

Waterboard

National vision

Hoeckelingsdam

Vuurtoreneiland
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(EM)Powering AMA: The Green Energy
Transition beyong Dualism
Students: Wang Yi | Hu Ye | Karishma Asarpota | Oukje van Merle
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(EM)POWERING AMA THE GREEN ENERGY TRANSITION BEYOND DUALISM
01. Decentralized Energy Landscape
Energy integrated built environment, system
providing local economy, jobs and citizens
involvement. Empowering municipalities.
02. Mobility Energy Landscape
Energy integrated into mobility
system and a flexible sharing
system within the Randstad.

03. Post Fossil
Landscapes
Transformation of
former fossil fuel
energy landscapes,
creating new values
for citizens
04. Wind Energy Landscape
Energy integrated into
agriculture landscape:
combination of recreation, nature
and art, empowering farmers.

Team:
Wang Yi
Hu Ye
Karishma Asarpota
Oukje van Merle
Theme:
Green Energy Transition beyond dualism

Introduction
The dependence of the economy on
fossil fuels and the lack of stringent
policies to extensively implement renewable energy is an issue to be tackled
at national level in the Netherlands.
Reducing emissions, while making the
shift to renewable energy and changing
the existing energy systems towards a
sustainable model has been discussed
widely. This shift can only be possible
with a strategic plan defining the role of
all involved stakeholders. Spatially, we
can prepare for this transition by creating conditions for this change to occur in
the future. The concept of circularity can
be used as a tool to analyze the spatial
and economic implication of energy
flows. This involves exploring synergies
between the environment, economic
and social conditions that contribute
to the growth of the green energy
economy. The project demonstrates this
194

by proposing a strategic plan for the
Amsterdam Metropolitan Area (AMA) to
develop energy transition landscapes.
Problem Statement
Overall, there is a visible dualism when
it comes to the energy transition to renewables in the Netherlands. Moreover
the divide between stakeholders and a
spatial agenda to integrate renewable
energy within the landscape lacks the
attention it deserves within the strategy.
Addressing this duality is the key to
realize this transition to a sustainable
economy that environmentally sound
and socially inclusive. This report recognizes dualism as the biggest barrier to
make a transition to renewable energy.
An approach to tackle this is devised
through the main research questions
and theoretical framework. The significance of an integrated approach in the
strategic plan has been emphasized.

SPATIAL

ENVIRONMENT

Regional Structure Analysis | Environment
It shows the relationship between natural terrain and urban landscape and
concentrated emissions areas

SPATIAL

ECONOMY

Regional Structure Analysis | Economy
It shows the concentrated economic activity within AMA and major
commuters flow going towards Amsterdam.
LEGEND
Inland Water
Urban Areas
Emission Concentration
Natural Terrain
Forest
Concentrated Economic Acticity
High Services
Regional Logistic Triangle
Urban Areas
Concentrated Mobility Routes
Congestion Zones
Density
Low Unemployment (low & mid level)
Low Unemployment (overall)

SPATIAL

SOCIAL

Regional Structure Analysis | Social
It shows the density within the region and the unemployment: high within
Flevoland, and low-mid education level high within Amsterdam and Haarlem.
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The conclusion attempts to highlight a
key aspect for this transition to occur – a
supportive spatial landscape.
Objective and Goals
The objective of the project is to explore
the environmental, economic and social
potential of the AMA to make a transition toward the green energy economic
model.
This has helped to further formulate the
goals for the project. The design framework of the project is realised through 5
goals.
(1) Protect and strengthen the spatial
quality of AMA by exploring synergies
between natural landscapes, green
energy and recreation.
(2) Decentralize Energy Production.
(3) Strengthen local economies and create more jobs.
(4) Decrease emissions.
(5) Improve existing mobility model.
(6) Stimulate acceptance, awareness by
including all stakeholders in the energy
transition.
Spatial Systems of the vision
The three spatial layers relate to every
landscape and the formulated goals.
Protecting and strengthening spatial
quality can be achieved in exploring
synergies in the urban and natural landscape system. The decentralized energy
system promotes renewable energy
production within each municipality.
The mobility system is the underlying
infrastructure system that integrates the
landscape, green energy and recreation.
Vision
The energy transition asks for a larger
spatial impact because of the footprint of
a sustainable energy production. To able
to make the energy transition possible
it needs all flows and existing space
within AMA, so it touch upon every type
of landscape. Our vision goes beyond
the spatial technical implementation
of green energy transition, because it
shapes opportunities for strengthen
AMA on economic, social and environmental aspect while overcoming
the dualism that lies within the energy
transition.

In 2040, AMA is empowered by the
green energy transition through three
spatial systems that have shaped the
future energy transition landscapes.
Together the layers form a seamless
landscape: a landscape where energy
production is integrated within the
built environment. Our vision goes
beyond the spatial implementation of
green energy transition as it shapes
opportunities to strengthen AMA
from an economic, social and environmental perspective.and interacts
with current built environment and
structures, in contradiction with the
bottleneck structures of the fossil
fuel energy landscapes.
01. The first system is the decentralized energy system. It empowers and
incentivizes municipalities through a
decentralized system, by working to
work on the implementation of renewable energy. and the decreasinge of
consumption and through adaptingjusting the current built environment to
reuse energy flows can strengthen local
economy and provide more jobs.and by
making use of reusing flows. Through
this decentralization it strengthen local

DEVELOPMENT
PRIORITY

ECONOMIC INTEREST

ECONOMY

DUALISM

SUPPORT FOR
GREEN ENERGY

SOCIAL
PROTEST AGAINST
GREEN ENERGY
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SCARCITY OF LAND

ENVIRONMENT

QUALITY OF SPACE

Sustainable Development Analysis
Framework

Decentralized Energy System | Vision System 01.
Relationship between green energy and
circular economy

Dualism found within the energy transition
both on economic, environmental and social
aspects.

Mobility System | Vision System 02.

The three models together form the
Theoretical Framework for this project
LEGEND

City / Municpal Boundaries
Train
Highway
Biking/Recreational route
Trainstation sharing hub
Recreational Sharing hub
City sharing hubs
Post Fossil Landscape
Wind Landscape

Natural and Urban Landscape System | Vision System 03.
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economy and can provide jobs. The
decentralized system tackles the dualism that lies within attitude of citizens by
involving them within the design process
of the energy transition. transition and
shape the benefits for them.
02. The second system is the mobility
system. This system thrives to make
consumption less , by implementing
a flexible sharing system for e-bikes
and e-cars and stimulate the increased
use of public transport. The integrated
system allows users to pick and drop off
a ‘shared’ electric car or electric bike at
any hub in the region. the system also
emphasizes on the optimizatione use
of space by adding energy production
within the mobility system. Both aspects
of the mobility system will be applied
on a larger scale to not only strengthen
AMA, but also AMA within the Randstad
system.
03. The third layer Is related to the
natural and urban landscape system.
The switch from energy resources will
create new values for the current energy
producing landscapes and future energy
landscapes. Post fossil areas will be
transformed to areas with new public
space reconnecting urban and natural
landscape areas. Implementing wind
energy in the current natural landscapes
can provide new recreational uses within
the landscape and collaboration with
farmers.

Vision | Integrated Systems
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LEGEND

City / Municpal Boundaries
Train
Highway
Biking/Recreational route
Trainstation sharing hub
Recreational Sharing hub
City sharing hubs
Post Fossil Landscape
Wind Landscape
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DESIGN PRINCIPLES & SPATIAL POLICIES FOR TRANSITION LANDSCAPES

Design Principles | Decentralized Energy System
Design Approach
The design approach is strongly embedded within the theoretical framework.
Exploring the environment, economic
and social perspective in the green
energy economic model to overcome
dualism has been applied to each layer.
This has resulted in a vision per spatial
system and implementation strategy for
each. The vision provides design guidelines on achieving the goals per system
along with highlighting key projects in
the strategy. These systems have then
combined to form the final vision and the
energy transition landscape.
Strategy Decentralized Energy
System
This strategy aims at empowering
municipalities to come up with innovative solutions to tackle the transition to
renewable energy. Through partnerships
a new regional plan can be created that
200

is a combination of key projects in every
municipality as well as promotes collaboration between neighbouring municipalities. This will be triggered through a
competition between municipalities that
promises a funding to implement the
most innovative solutions.
Strategy Mobility System
To promote the use of the sharing
system, fiscal measures can be adopted
in combination with proving incentives
to use electric cars. Taxes on CO2
emissions for cars should be introduced, public transport should be made
cheaper to encourage a more frequent
use and electric cars can be incentivized
by providing free parking and the use
of bus lanes. The first hubs should be
opened in areas with maximum users,
in Amsterdam Centraal and Almere.
Technology to generate electricity is well
on its way and can be initiated within

Design Principles | Mobility System

VISION

DESIGN PRINCIPLES

IMPLEMENTATION

THEORETICAL
FRAMEWORK
Design Approach

SPATIAL
SYSTEMS

POLICIES & PARTNERSHIP
KEY PROJECTS

201

ENERGY
TRANSITION
LANDSCAPES

the AMA. To be able to achieve this the
government should invest in the research
of this technology though a ‘Mobility
Research Lab’.
Strategy Natural and Urban
Landscape System
The urban and natural landscapes aim
to create two typolowgies of new cultural
landscapes - post fossil areas and the
integrated wind energy landscape.
Creating the new identity of fossil areas
involves making a switch to environmentally friendly, economically feasible and
socially inclusive development in the
future. For AMA, we propose the shutting
down of NUON power plant in Hemweg.
This is to make a strong statement about
the future of energy production. To do
this however, research into compensating for the energy produced by the plant
needs to be a priority. Infact NUON can
take the lead to do this and have a share
in the new renewable energy initiatives.
This should be in parallel to soil remediation efforts and formulating a program for
future urban development in the harbour.
Wind energy landscape can be implemented in Muiden-Muidenberg as a pilot
project to be able to test the proposed
design principles and create a showcase
project for the rest of the region. Learning from the success and failures of both
these initiatives can help to identify further steps of improvement going forward.

Impression | Post Fossil Areas

Impression | Wind Landscape
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Design Principles | Post-Fossil Landscape

Design Principles | Wind Landscape
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The strategy timeline exist of fiscal
measures, partnerships, development
priority, existing policies and long-tern
development policies. These elements
together form the Operability in time.
Underneath the line the operabilities form
Key projects, divided in Key projects and
Milestones.

Operability in time

Integrated Systems
The image on the right side show the
timelines of the three systems integrated.
All systems formulalate one integrated
vision. There are overarching policies
in the right corner which touch upon all
systems.

Fiscal Measures
Partnership
Development Priority
Existing Policy

2020

Long-term Development Policy
2017

2018

2019

2021

-Add more windmills through
-Retain landscape quality
1. Taxes on CO2 emis
sions for cars.
2. Make public transport
cheaper
3. Incentivize the use of
electric cars by providing
free parking and use of
bus lanes

Initiate ‘Energy
Mobility Research
Lab’

Key Projects

Triggers
Milestones
Goals
Review

All m
AMA
crea

North Sea
Wind Power

Make NUON the lead &
give them opportunity
for develolping
post-closing down & a
share in new renwe
able

Soil r
Amst
vacan

Competition among
municipalities

Regional plan to achie
100% renewable in
residential areas
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1

OVERARCHING STRATEGIES

New construction should be 100%
carbon neutral
New urban expansion should be locat-

2025
2022

2023

ed around local energy potentials,

2030

transit hubs and vacant plots

2027

Gas infrastructure should not be
renewed. Instead, a framework to end
the reliance on the gas roundabout
should be formulated in parallel to

h co-ownership

sions (co2, heat) from large industries,
reuse become profitable. )

municipalitis in
A collaborate to
ate a Regional Plan

Reduce reliability on carbon
based fuels for energy
production

Dutch Energy Agenda 2023
-Lesser emissions
-More renewables

Energy Generat
ing Highway

remediation in
terdam Harbor
nt areas

eve

investing in sustaianble energy
Formulate policies on limiting emis-

Integration & Expansion of
wind energy in Flevoland

Living Lab:
Muiden-- Muidenberg

First hubs launch in
Almere &
Amsterdam

Close down Nuon
powerplant in
Hemweg

R&D mobility
lab

Urban development:
Amsterdam Harbor

Amsterdam
Energy Ring
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Growing the Dutch Mountains
Students: Reza Arlianda | Vera Nimax | Marieke Oosterom | Ventong Wang
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GROWING THE DUTCH MOUNTAINS

IJmuiden

Haarlem

Team:
Reza Arlianda
Vera Nimax
Marieke Oosterom
Wentong Wang

Theme:
From an economic concentration towards a
strong and diverse economic region

Performing extremely well on the
Randstad
scale,
the
polycentric
GROSS DOMESTIC PRODUCT
model is lacking functional links and
complementarity on the AMA scale.

circular economy.
After studying existing theories, we
defined our proper understanding of
each of the topics and how the urbanist
is involved in it.

In the following pages, we will explain the
conclusions that we have drawn from our Furthermore, a large volume of relevant
GROSS DOMESTIC PRODUCT
detailed analysis, reveal the aspects of data has been collected and used in the
the AMA that we identified as key issues different evaluation systems (calculation
and explain our method to tackle these of qualities, calculation of potentials) in
order to make sure that our project is
particular challenges.
based on real, precise and reliable data.
Vision: A well performing functionally
polycentric model; revealing the qualities All these aspects supported the process
and potentials of the midsized city, giving and ensured a clear and strong storyline
identity and creating a complementary that is transparent and is based on real
data and important Flevoland
theories.
system
(million euro)
has much lower GDP
141784 or more

(million euro)
In this whole process, the theoretical
or more
less
than
18178
framework played a decisive role. In141784
our
less than 18178
opinion, the most relevant theories for
our project are: the midsized city, the
polycentric model,
sustainability
and FORCES
CONCENTRATION
OF LABOUR
CONCENTRATION
OF LABOUR FORCES
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than Noord-Holland in general.
It meansFlevoland
there has
aremuch
lesslower
economGDP
than Noord-Holland
ic activities
in Flevoland.in general.
It means there are less economic activities in Flevoland.

Ho

Lelystad
Beverwijk

Purmerend

Zaandam
Purmerend
Lelystad

Haarlem
Almere
Zaandam
IJmuiden

Haarlem

Hoofddorp
Purmerend

Amsterdam
Amstelveen
Lelystad

Almere

Zaandam

n
Amstelveen

Existing situation:

Hilversum

Hoofddorp

urban density

m
Amsterdam
Almere

0

2

4

Hilversum

oofddorp

Amstelveen
Problem Statement

Existing situation:

INTERNATIONAL COMPANY
MOBILITY
MOBILITY
MOBILITY

COMMUTER PROBLEMS

8

logistic hub
12km

agricultural area
outside AMA
agricultural area
grassland

urban density

railway

logistic hub

highway

LOW

agricultural
LIMITED
SPACE/
NO
LIMITED
SPACE/ area
NO NATURE
NATURE congestion
LIMITED
SPACE/
outside
AMANO NATURE

Hilversum

agricultural area
INTERNATIONAL COMPANY

MOBILITY

grassland

LIMITED SPACE/ NO NATURELOW QUALITY OF LIFE/ NOISE & POLLUTION

COMMUTER PROBLEMS

railway

highway
congestion

concentration level of
railway
railway company
international

concentration level
of
railway
international company

railway
highway

highway
highway
highway

There is almost no international
company in Flevoland. These
international
companys
The mobility
systemcan
connection
The
system
connection
There is almost no international
The mobility
mobility
system
connection
all
theeconomy
municipalities
this
company in Flevoland. These
stimulate
the
byinin
The
mobility
system
connection
all
the
municipalities
this
congestion
alltraffic
the
municipalities
in
this
region
well.
international companys can
export
and
import.
all
the
municipalities
in
this
region
well.
region
well.
stimulate the economy bytraffic congestion
region well.
export and import.

Map 1: Establishments of international companies
ROADHOUSING PRICE

LENGTH
LENGTH
OF ROADOF

Subproblem Maps
HOUSING
HOUSING PRICE
PRICE
HOUSING PRICE

Map 2: Daily commuter problems
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Flevoland has much lower GDP
than Noord-Holland in general.
Noord-Holland has higher
It means there
are less econom-natural landuse
density. And the whole
landuse
land
Flevoland has much
lower
GDP
landuse
density
natural land ratio
landuse density
density
natural region
land ratio
ratio
has little natural land.
ic
activities
in
Flevoland.
than Noord-Holland in general.
landuse density
natural land ratio
It means there are less economhigh density
ic activities in Flevoland.
low density

high
high density
density
high density
low
density
low density
low density

7.5%
9.6%

Map 3: Little space for nature

JOB COMPETITION

JOB
JOB COMPETITION
COMPETITION
JOB COMPETITION

This means they faces challenge
about7.5%
how to balance the
7.5%
relationship between urban
7.5%
development and nature.

9.6%
9.6%
9.6%

Amsterdam Metropolitan Area
The Amsterdam Metropolitan Area
(AMA),
counting
over
2
million
inhabitants, is located in the western
part of the Netherlands and the country’s
most robust economic region with a great
diversity of business activity.
Also playing an important role on
international
economic
level,
this
economic success is partially due to
good accessibility by land, air and water.
High speed railways connect Amsterdam
with major European cities like Paris and
Brussels. Amsterdam’s airport Schiphol
is the 3rd airport in Europe for cargo and
4th for passenger traffic. Its port is one of
the major ports in Europe, especially in
combination with the port of Rotterdam.
Problem statement
The SWOT analysis presents different
weaknesses, which can be summarized
as followed:
•
The AMA region has a too strong
economic dependency on the city of
Amsterdam.
•
This economic concentration causes
several subproblems, which will be
described separately.

the carbon footprint, but it also has a
negative impact on the quality of life in the
surrounding living environments.
Apart from the carbon footprint, the
ecological footprint also plays an
important role. Amsterdam, and more
precisely its inhabitants, consume a large
amount of food every year. Therefore,
they also produce a lot of waste, which
is mostly food waste. In order reduce
the food related waste production, the
consumption and distribution of food have
to be revised.
As the city of Amsterdam works as
a magnetic pull and became the
Netherland’s preffered place of residence,
the housing prices are constantly
increasing and gentrification takes place
in someneighborhoods.

60%
30%

The spatial contraints are also an issue
of major concern; the city has reached
its extension limit and no further
development is possible. The dense
development leaves less and less space
for nature and underlines the pressing
need to preserve the quality of the blue
and green structures.

The majority of all national economic
activities take place in Amsterdam city,
which is also home to a number of large
multinational companies; either Dutch
in origin or international concerns which
have established regional headquarters
in the country (Amsterdam Tips, no date).
The well-functioning economy contributes
to the region’s population growth by
0,8% per year, facing a large problem
of accomodation. But lack of housing is
only one of the challenges caused by the
economic concentration in Amsterdam.

Even though the AMA region has high
potential in terms of renewable energies,
this potential is far from being exhausted.
Fossil fuels are still the favourable source
of energy, knowing that these resources
are limited.

Attracting thousands of commuters
everyday, the city of Amsterdam has to
deal with huge daily flows of people. Even
though a large number of the commuters
is going to work by public transport, the
private car is still a very popular means of
transport. Traffic jams and overcrowded
train became a standard during the rush
hours.

These challenges, together with the robust
economic dynamism, have created an
unique set of circumstances. They form a
starting point for the creation of a strategy,
to steer the regional development in the
right direction. The AMA region has a
growing interest in creating diversity,
from an urban, landscape and functional
perspective, and with emphasis on
sustainability. Referring to three elements
of ‘sustainability’: reduced energy use,
climate neutrality and improved air
quality. (Janssen-Jansen, 2011).10% These
interests will be considered during
the
60%
30%
development of the vision and strategy.

Besides that, passenger transportation
as well as the cargo transportation
and the related logistics are causing a
considerable degree of air pollution and
a lot of noise. This doesn’t only increae

10%

These are only a few of the challenges
that the AMA region has to deal with
nowadays. Managing the urbanization
process continues to be one of the
biggest challenges in the Randstad and
the Netherlands.
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25%
60%
15%

10%
60%

Spatial Vision

30%

25%
60%
15%

15%
15%
60%

60%
25%
15%

E

25%
60%

60%

15%

25%
15%

P

T

Existing elements:
dominant mountain
flow potential
recreational area

65%
15%
15%

25%

60%

15%

10%
25%

60%

Defence Line of Amsterdam
Proposed elements:
quality improvement coastline

60%
25%
15%

quality improvement
infrastructure
main connections

10%
60%

Existing elements:

30%

Typologies of interventions:

dominant mountain

punctional intervention

flow potential

linear intervention

recreational area

network of interventions

Defence Line of Amsterdam
60%
15%
15%

65%

25%
15%

10%
25%

60%

Existing elements:

65%
10%
25%

Proposed elements:
quality improvement coastline
quality improvement
infrastructure
main connections
Typologies of interventions:

indicative intervention
Program of interurban area:

0

2

4recreation8

12km

polder
infrastructure
Flows:

Economic sectors:

dominant mountain

punctional intervention

waste

high-tech

flow potential

linear intervention

energy

knowledge

recreational area

network of interventions

food

tourism

Defence Line of Amsterdam

indicative intervention

water

high services

Proposed elements:
quality improvement coastline
quality improvement
infrastructure
main connections
Typologies of interventions:
punctional intervention

P

Program of interurban area:
recreation
polder
infrastructure
Flows:
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waste
energy

Economic sectors:
high-tech
knowledge
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Due to a lack of space, the current
relation between the economic sectors
and the resource flows is restricted.
Therefore, the polycentric region needs a
reinforcement on the intermediate scale.
Midsized cities offer space, potential and
hidden spatial qualities. This potential can
be understood as opportunities to close
(enhance) the resource flows and create
hereby circular flows. This is done by
creating local economic activities tailored
to each city’s potential.
By reinforcing the midsized cities
themselves and on a subregional scale,
a strong and well performing structure
is created which is able to connect
to the surrounding mountains, in and
outside of the AMA. Always aiming for
a complementary functional region, the
midsized cities do not compete with each
other, on the contrary, they cooperate and
aim for the same goal. The creation of a
well functioning network of all the cities
will make a diverse, functional identity
possible. The Dutch economic landscape
will shift from one mountain to one chain
of mountains!

This main research question contains
several subjects, which will be considered
prior to answering the main research
question. For every subject a sub
research question is formulated:
1. What is understood by sustainability?
2. What are the main disadvantages of a
monocentric region?
3. What are the advantages of a
polycentric region?
4. How can exploring and increasing the
polycentric nature contribute to becoming
more efficient and sustainable?
5. How can the circular economy support
the process of becoming a polycentric
region?
Every research question is related to a
scientific or design methodology, which
helps to answer the questions. Every
method will be described briefly, to
provide insight into the passed process.

Hilversum

Amstelveen

Almere

Research Questions
How do we make the Amsterdam
Metropolitan Area more efficient and
sustainable by moving from a monocentric
region towards a polycentric region?

Haarlem

Vision
Even though the polycentric model is
working well on the scale of the Randstad,
it is unbalanced on the AMA scale.
Characterised by a polycentric urban
structure, the Amsterdam Metropolitan
Area is mainly focusing on the city of
Amsterdam; the dominant mountain in
the economic landscape. This economic
concentration gives less and less
opportunities to the midsized cities and
strengthens their dependent identity.
Current trends show shrinking rural
areas, due to the population’s movement
towards the big cities. Even though the
dutch preferred place of living is the
midsized city while the city of Amsterdam
remains the most important place of work,
attracting thousands of daily commuters.
This is also due to its international and
flexible economy. A shift towards an
energy transition as well as sustainable
ideas and actions have been noticed over
the last years, but there is still a long road
ahead.

Historical value

Safety

Retail & horeca

Nature

Accessibility

Proximity to the beach

Population density

Business density

2. Qualities of the midsized cities (within the AMA)

Methodology
Summarized approach:
lowest: < 2000 kWh
poor: 2000 - 2500 kWh
mid: 2500 - 3000 kWh
high: 3000 - 3500 kWh
highest: 3500 kWh >

1. Define the midsized cities within the
AMA (Midsize NL,2016)

Energy usage
(kWh / househo

2. Define the qualities of a midsized city
(Reference: Haarlem, the dutch dream
city)
3. Define the resource flows and economic
activities that we want to focus on
4. Create a hypothesis (ideal scenario) for
each resource flow and each economic
activity
5. Define the variables to calculate the
potential of each resource flow and
economic activity

Density
(inhabitants / household)
lowest: 1 - 1,5
poor: 1,5 - 2
mid: 2 - 2,5
high: 2,5 - 3
highest: 3 >

6. Define 4 potentials for each midsized
city (2 resource flows, 2 economic
sectors)
7. Zoom in to the midsized city and
develop an evidence based design
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Business densi
(amount / househ

5. Variables (example: Energy)

Methodology

ENERGY

Amsterdam

Zaandam

Purmerend

Lelystad

renewable
energy sources
solar
wind
geothermal
biogas

power
plant &
incinerator

high voltage
line

energy
generated
from households
excessive
energy export

automobile logistic
underground system

smart
electricity
company

waste
energy

high-tech industry

food

tourism industry

water

commodity market
human flow
agreement/policy flow

knowledge industry

high services

highest
high
mid
poor
lowest

Zaandam

Purmerend

Lelystad

IJmuiden

Hoofddorp

Hilversum

Haarlem

Amsterdam

Amstelveen

4. Hypothesis / Ideal Scenario (example: Energy)

e
old)

ity
hold)

local source
utilization

electricity
export

Almere

Hoofddorp

IJmuiden

ENERGY INTERVENTION PATTERN

Energy

Water

Waste

Renewable energy usage
(percentage)
lowest: < 10 %
poor: 10 - 20 %
mid: 20 - 30 %
high: 30 - 40 %
highest: 40 % >

Food

Tourism industry

High services

lowest: < 0,05
poor: 0,1 - 0,15
mid: 0,15 - 0,2
high: 0,2 - 0,25
highest: 0,25 >

High-tech industry

Knowledge industry

6. Potentials of the midsized cities (within the AMA)
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waste
energy

high-tech industry

food

tourism industry

water

high services

knowledge industry

CASE #1 : ALMERE
infrastructure hub & catchment area
waterfront
green areas for local recreation

Spatial quality

blue areas for local recreation

Restriction

Density

Infrastructure

N

Nature

0

0.5

1

2

3km

Spatial Qualities
Province: Flevoland
Population density: 2,4 (inhabitants/household)
Business density: 0,20 (businesses/household)
Accessibility index: 97

intervention typology

punctional intervention
linear intervention
Densification diagram
network of interventions
promising location intervention

One of the main spatial qualities of
Almere is its geographical location at the
waterfront. Furthermore, large green and
blue areas in and around the urban area
of the city serve as local recreation areas
and highly improve the quality of life of
the residents.
Our evaluation has shown that the
midsized city of Almere has the following
potentials:
•
Resource flows:
Energy
Waste
•
Economic activities:
High Services
Tourism
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For Almere, we propose an evidence
based design in form of a linear
intervention. Actually, it is a combination
of multiple interventions along the
waterfront. A major interest was paid to
find synergies between potentials and
develop projects that cover more than
one potential.
The proposed interventions will have a
positive impact on the city development
and give a new face to the waterfront.
By proposing a more diverse program
for the coastline, the infrastructure lines
going from the city centre towards the
waterfront will also be reinforced.
Furthermore, all interventions are
proposed in a way that they increase
the quality of life within the city, bringing
additional benefits to its residents.

Proposed program:
geothermal area (P5)
solar roofs (P5)
small wind turbine (P5)
8

waste separation
management (P4)
pathway (P1)

7
11

1

3

power transmision (P1)

19

energy transport (P1)
10

key projects
Proposed interventions:

4

P2

5
6

P1.infrastructure
freshwater
wetland & stormwater retention pond

ENERGY
WASTE

7

HIGH SERVICE

9

provide
observation platform
connection
2017
2020
levee
for different
tourism
recreational path
industry
windmill with farms
a c
a
b
c
P2.waterfront
windmill corridors, windmill parks
recycling provide
platforms
connection 2025
waste for
transfer
station
different

8

TOURISM

2017

14

industry

a
P2.waterfront

a
P2.waterfront

P1.infrastructure

stimulation

P5.energy grid

P6.new facilities for tourism

Timeline

tourism
a. recreation path, levee
ab. waste
b
transport route
c. energy transport route

cooperation
stimulation

cooperation

low impact
development

support

stimulation

cooperation

cooperation

a. marina
c
b. wetland
c. observation platform
intermediate scale

a complete and mature
tourismmanagement
system to attract
a. partition
a. windmill with farms
quality forplatforms
midsized city
b. recycling
b. windmill corridors, windmillpeople
parks and improve
c. solid waste & recycling
c. small wind turbine for greenhouse
d. waste water treatment
midsized city scale

a. solar cells fields
b. community nodes for grid
c. installations of geothermal energy
d. energy storage, transition
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P1.infrastructure

P2.waterfront

a. recreation path, levee
b. waste transport route

a. marina
b. wetland

stimulation

cooperation

stimulation

support

stimulation

support

stimulation

stimulation
cooperation

stimulation
cooperation

cooperation

low impact
development

support

support

stimulation

support

low impact
development

support

P4.waste collection

stimulation

cooperation

P3.windmill

tre
infrastructure
with
b more
a
b dbetter connection,
maintenance and updating for system cit

stimulation

support

cooperation

2030

cooperation

P2.waterfront

support

2020

support

P1.infrastructure

a
c
P4.wasteb collection

collect waste
‘green’provide raw
multifuncint
form windcooperation
form an
infrastrucfrom farms
tionalbetween
parks
materials for
mill corriinfrastructure
and greenture of the con2035
2040
to windmill
build a
dors and
network for
waste waterstruction of
house
sustainable
windmill
farms and
P1.infrastructure
P2.waterfront
P3.wi
energy
energy to support the
treatmentenergy gridmake full use of wind
environment
parksa closed loop of waste recycling and
for midsizedenergy consumptiontourism
a better
a
ctransmission
in midsized
a
b d b more fascinating landscape
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a. recreation apath,
a. marina with other resources
a.
b levee city
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b P4.waste collection
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b
d
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windmill
corrit
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b
c
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provide raw
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‘green’
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form an
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tourism
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treatment
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energy
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tourism
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c
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a
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c
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b. wetland
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b.
b. waste transport route
c. observation platform
c. small wind turbine for greenhouse
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c. energy transport route
collect waste
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materials for
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treatment
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P4.waste collection
struction of
windmill
a complete and mature tourism system to attract
tourism
energy grid
parks
partition
management
a. visitor information center
a. solar cells fields
a. marina
windmill
with farms
a. recreation
a better system
the discovery,
usage, stor- peoplea.and
a bpath, levee
c a.for
improve
quality for midsized city
P6.new
b. recycling platforms
b. retail, hospitality, arts & culture exhibition
b. community nodes for grid
b. wetland
windmill corridors,
windmill
parks
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2017

b

industry
ac c
P3.windmill

cooperation

provide
connection
2025
for different
tourism
industry
a c
cP3.windmill

2020

a
P2.waterfront

P1.infrastructure
ENERGY
WASTE

b

support

2017

TOURISM

HIGH SERVICE

support

TOURISM

HIGH SERVICE

ENERGY
WASTE

2020

HIGH SERVICE

P1.infrastructure

form an
2030
infrastructure

composting
facilities, categorical disposal facilities network for
tourism

support

2017

2025

a
P2.waterfront

P1.infrastructure
ENERGY
WASTE

b

15 waste water treatment
a
c transmission infras
a c
b
P3.windmill
b
c
main
energy storage
facilities
P5 16
17 solar cells fields
collect waste
provide
form an
infr
from
farms
2030 center
2035
connection 2025P6 18 visitor information
infrastructure
and greenfor different
for
arts & culture
exhibitionhouse
19 retail, hospitality, network
waste
tourism

TOURISM

12

ENERGY
WASTE

2020 13

HIGH SERVICE

support

14

1km

11

P4 12

ENERGY
WASTE

13

0.25 0.5

P3 10

P1.infrastructure

15

a

support

13

low impact
development

9
18

2020

support

16

2017

support

4

12

16
17

0

marina

2
3

5

20

1

ENERGYwetlands
floating
WASTE
wetland
terraces
HIGH SERVICE
stormwater swale & wetland
TOURISM
wetland boardwalk

6

support

2

P3.windmill
a. windmill with farms
b. windmill corridors, windmill parks

P4.waste collection

P5.energy grid

P6.new facilities for tourism

a. partition management
b. recycling platforms

a. solar cells fields
b. community nodes for grid

a. visitor information center
b. retail, hospitality, arts & culture exhibition

a. visitor information center
b. retail, hospitality, arts & culture exhibition
c. theme parks, tourist traffic nodes, water
sports area.

CASE #2 : LELYSTAD
infrastructure hub & catchment area
waterfront
green areas for local recreation

Spatial quality

blue areas for local recreation

Restriction

Density

Infrastructure

N

Nature
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0.5

1

2

3km

Spatial Qualities
Province: Flevoland
Population density: 2,3 (inhabitants/household)
Business density: 0,20 (businesses/household)
Accessibility index: 96

intervention typology

waste
energy
food
water
high-tech industry
knowledge industry
Densification diagram
tourism industry
high services

Lelystad is characterised by its rural
surrounding and its location next to the
waterfront. These aspects both have a
positive effect on the quality of life and
should also be conserved in further
developments.
Our evaluation has shown that the
midsized city of Almere has the following
potentials:
•
Resource flows:
punctional intervention
Food
Water
linear intervention
•
Economic
activities:
network of interventions
Knowledge
promising location
intervention
Tourism

strengthen interurban area
flow connection
flow potential
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As intervention typology for Lelystad we
propose a network of interventions. In
this case, interrelated interventions of
small and medium size will take place
on different locations within the midsized
city.
This proposed network will revise the
current functioning of the city and
increase the quality of life. Furthermore,
the links between the different locations
will be reinforced, and from there
enhance the infrastructure in general.
As the natural surrounding of the city has
a high value for the city, the environment
has to be protected. Therefore a transit
orientated development is proposed,
allowing only the area around the train
station to be densified.

Proposed program:
bioswale connection (P2)
food sharing area (P5)
6 7

communal garden committee (P3)
food logistic flow (P3)
tourism path (P4)
key projects

2

13

8

14

15
5

Proposed interventions:
9
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5
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P2.water catchment
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P1.communal garden

provide the
2025for
base
ecological
technology
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a c
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P1.communal
garden
green house/
urban farming
containersproject for
a. division
part of park to
a experiential
gardens
activities
b.construct irrigation systems

use food
sharing project
to make full use
of farming
P5.food resources
sharing
bcde

a

support

P3.urban farming

P1.communal garden

P2.water catchment
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a. build bio-swale
b. connect bio-swale to park
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c. plant native plantation

intermediate scale
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a c
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b. make waterfront accessible and
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e. construct outdoor theater

a. building arrange vacant
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c. construct little beach
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P4.leisure related activity

a healthier and more sufficient food supply
a. prepare
the soil
a. canal/rowing boat rent
high-efficient
food management
b. construct containers/ green house
b. make waterfront accessible and
c. organize (food related) workshop
safe
d. organize weekly food market
c. construct little beach
d. place water playground
midsized city scale
e. construct outdoor theater
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parklife
improve
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quality of to
urban
pipe) places
attract (underground
tourists from other
c. plant native plantation
intermediate scale

P5.food sharing
a. building arrange vacant

CASE #3 : HILVERSUM
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Spatial Qualities
Province: North Holland
Population density: 2,1 (inhabitants/household)
Business density: 0,18 (businesses/household)
Accessibility index: 104

intervention typology

Hilversum takes benefits from its
geographically good location close
to the city of Amsterdam and is really
well connected by public transport.
Furthermore, the midsized city is
surrounded by several blue and green
local recreation areas.
Our evaluation has shown that the
midsized city of Almere has the following
potentials:
•
Resource flows:
Energy
Food
•
Economic activities:
Knowledge
Tourism

Densification diagram

waste
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punctional intervention

The proposed intervention typology
for Hilversum is punctual. Even though
the trigger project will be of medium
scale, its impact can be measured on
the regional and even national scale,
since the intervention takes place in the
Mediapark.
Due to its ideal geographic location and
its good accessibility, Hilversum offers
the perfect conditions for this kind of
intervention. As Hilversum is of smaller
size, compared to other midsized cities,
it is of high importance to reinforce the
local potential and give an identity to the
city in order to make it more attractive.
Of course, the spatial qualities have to be
preserved in order to maintain the high
quality of life. Therefore, the average
density of the city remains the same and
only the areas around the train stations
will get the possibilities for densification.

Proposed program:
educative media policy (P1)
urban park sanctuary (P3)
natural safari (P3)
E-transportation pathway (P2)
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P5.gastronomic food waste
a. food waste restaurant for food
stamp
b. food processing school

P6.social square education
a. adult education center
b. parenting school

P6.social square education
a. adult education center
b. parenting school

P6.social square education
a. adult education center
b. parenting school

Influence
At the moment, the city of Amsterdam is
the main pole of attraction and influence.
Being the dominant mountain in the
economic landscape of the AMA, the
Dutch capital is not only offering an
important number of jobs, but it is also the
place were the most important decisions
are made.
Playing an important role on national and
international level, the city of Amsterdam
has a huge influence on the functioning
of the AMA and the surrounding midsized
cities.
By reinforcing the functionally polycentric
model of the AMA, the current monpol
of influence will turn into a network of
influence. Even though Amsterdam and
its performance will still have the greatest
influence on the region, the midsized
cities will play a more important role in
this system in the upcoming years.
Application of the methodology
The methodology that we have developed
for our project is strongly relying on the
idea of the dutch midsized city. Not only
that we chose the Dutch midsized cities
as intervention areas, we calculate the
qualities of the midsized cities in relation
to the model example: Haarlem.
Furthermore, the proposed potentials
(resource flows and economic activities)
are based on the existing conditions of
the AMA and the Netherlands in general.
A recommendation for a further step
would be to apply this strategy to the
other midsized cities of the Netherlands,
since the proposed methodology can be
applied to any Dutch midsized city. Even
though the evaluation of the qualities
and potentials is theoretical, due to the
variables, the proposed designs are
evidence based and rely on the specific
conditions of the area.
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Inclusive Amsterdam Metropolitan Area

AMS

The Amsterdam Metropolitan Area
(AMA), named after the Dutch capital
city at its heart, has over two million
inhabitants and is located in the Randstad,
a large polycentric urban region in the
Theme:
west of the Netherlands. Apart from the
A more inclusive and better equilibrated region
AMA the Randstad is composed of two
other major sub-regions the Metropolitan
Region Rotterdam-The Hague and
the large urban agglomeration around
Utrecht. These regions surround
a
primarily rural area ﬁttingly known as
the green heart. The region is home to
four major ports: Schiphol Airport, the
Aalsmeer Greenport and the Amsterdam
and Rotterdam Sea Ports.
The different sub-regions have very
similar structures with a large and
prosperous core, or twin core in the
case of The Hague and Rotterdam,
at their heart and smaller cities and
towns revolving around them. However
the fact that these areas are of similar
Team:
ShaoningWu, Carly Wang & Daan Leenders
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structure does not mean they play
similar roles of importance within the
region. The AMA is clearly winning the
region’s internal competition. It is a major
economic player on an international level
and harbours one of the country’s most
robust economic systems, exempliﬁed
for example by the fact that income
levels are 6% higher than the national
average (CBS, 2017).
However when zooming in to the
situation within the AMA itself it becomes
clear that this prosperity is not for
everyone. The AMA is not a single entity
but a multi-centric region spanning 32
municipalities and both the provinces of
North-Holland and Flevoland. The focal
point of the region is more and more
shifting towards Amsterdam through
large-scale
agglomeration
effects
pulling people, businesses and services
towards the largest urban core, an effect
compounded by the backwash effects it
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Connectivity

60 km

leaves in its wake. In the process this is
depriving several areas of participating in
and beneﬁtting from its prosperity. Thus
the region as a whole can be considered
as poorly equilibrated and uninclusive.
Solving this is not the sole challenge
for the AMA’s future however, as global
resource scarcity and climate change
mean that we must also transition towards
a circular economy.
However inherent to challenges are the
opportunities they bring. An opportunity
for a new future of the AMA, one where
by combining circular economy principles
with the region’s speciﬁc localities new
economies of scales and of space will
emerge. It is then that a more inclusive
and better equilibrated region is within
reach.
Concretely this means that new
concentrations and interactions of
industries and services will emerge based
on the combination of speciﬁc localities
and resource ﬂows, facilitated by a change
in metropolitan landscape. In this process
achieving a new and better equilibrated
metropolitan functionality, one with an
internalised resource base where the
outer nodes are feeding the large cities.
It is this newfound complementary
relationship that has the potential to
facilitate inclusiveness through different
scales to empower the now deprived
areas to more actively participate in
and beneﬁt from the region’s prosperity.
It has the potential to create IAMA, a
more inclusive and better equilibrated
Amsterdam Metropolitan Area.
As mentioned before the inclusiveness
and equilibration challenges tackled are
not solely conﬁned to the AMA. It is a
challenge on the scale of the Randstad as
a result of the competition of subsystems.
But it is also within these other competing
subsystems, which are in structure very
similar to the AMA, that these challenges
persist. It is this that enhances the possible
impact of our proposal. As the change
made in metropolitan functionality and
process of getting there can be translated
not only to the other subsystems but to
the scale of the Randstad itself. It is
in the transferability of the proposed
concept that the potential lies to not only
achieve more inclusiveness and better
equilibration in the AMA, but in the whole
Randstad region as well.
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Connectivity

An inclusive AMA
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Phosphate transfer and treatment plant site testing

In this project, we will use the ﬂowbased intervention of phosphate as the
start point.
Currently, the port of Amsterdam is a
major hub for inland shipping and also
fares well on the international stage,
but there is a structural overcapacity on
import, this means the inland ships are
coming back empty.
Every year 100 to 200 million cubic
meter of sediments are dreged from the
canals. While only 12 % of them were
recycled! Actually, sediments are often
rich in phosphate. Thus, we can import
these sediments with our empty ships,
thatcombined with the local water
treatment plants and create a new
concentration of phosphate industries
on northof the harbour; a new economy
of scale.
In this intervention, the Incoming inland
ships will carry the sediments to the
threatment plant by road, railway

Phosphate storage

Phosphate transfer

Treatment plant site

Potential phosphate storage

Railway

Main Water Axis

(coal storage till 2030)

Highway
Road

Va- load capacity 2051-3300 tons
II- load capacity 401-650 tons

Railway station

0 - load capacity <250 tons

or waterway. Combining with the local
water treatment plant, the new sediment
treatment plant will produce
phosphate. And ﬁnally, the phosphate
will be sent to the second-hand
phosphate market or as the fertilizer
directly to agriculture.
In the area north of Amsterdam we
are striving for an intensiﬁcation of
agricultural production, expanding on
the already existing economy of scale in
the area. We plan to do this through the
creation of greenhouses going
against the reigning misconception that
the greenhouse sector as a whole is in
decline. The decline of the
greenhouse industry has almost solely
taken place within the ﬂower and plants
sectors whereas we are talking
about feeding the city, we are talking
about the green house farming of
vegetables. This vegetable farming has
230

RWZI
New industry site
Low land value
Relatively low land value

actually shown signiﬁcant growth in the
last ﬁfteen years up to the point where it
now composes the majority of
the overall industry. This is compounded
by a recent spike in income generated
by these farms, another sign that
points to a fruitful future.
However the greenhouses cannot
just be placed anywhere, through
superimposing the unﬁt landscape
layersand prioritising the existing gas
infrastructure we have identiﬁed several
potential areas that implementation
policy will be focussed on. In this, a
particular emphasis is placed on the
potential area that intersects with the
deprived
areas north of Amsterdam.
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EUROPEAN UNION. 2016. LIFE SURE - LIFE SURE - Sediment Uptake and Remediation on Ecological basis
JUNAKOVA, N. 2011. Utilization possibilities of sediment waste extracted from water reservoir. Technical Transactions, 89-95.
Port of Amsterdam. 2015. Visie 2030, Havenbedrijf Amsterdam
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PO43-

Nutrients and
Minerals

Potential for agricultural intensiﬁcation
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Through implementation policy we
create a set of design guidelines which
will guide change in metropolitan
landscape. These implementation
policies help other parties in the process
of changing their type of agricultural
production regardless of the
unpredictability of scale that is
associated with the intensiﬁcation of
agriculture.
Within the potential areas local
evaluation is needed on the negative
externalities of greenhouses on
surrounding living, recreational and
touristic areas. This together with
willingness of local farmers, the
primary local stakeholder, to initiate the
transition will feed into a negotiation
process of which the outcome is
enforced through
the distribution of land-use.
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How to read:
for example - Agriculture intensiﬁcation:
Negotiation involves actors from Provincial
to local communities and could start in
2021 (after the implementation of the
phosphate industry). Social sectors might
beneﬁt from the intensiﬁcation ﬁrst (local
jobs) and then the local economy would
be strengthened (economic sectors); the
whole intervention would secure the food
for the area thus larger social beneﬁt in
the long term.New phosphate industry
would contribute to the agriculture and
the intensiﬁcation would mean more
agricultural waste that could be turned
into energy by the bioenergy plant.

2017

2020

Phosphate
Agriculture
intensification
Algae Industry
Energy

Wind farm (lake)
Wind farm (land)

Biowaste plant

Waste
Connectivity

Housing in Almere
New bridge
Islands
Wind farm (lake)

Redundancy
transformation

Redundancy
Coal storage
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Phases

Benefited
Sectors
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Negotiation Actors

Negotiation

Social

2025
2

2030

2035

2040

Replace/ Upgrade

Gasline
Gas

onstruction
Construct

Economic
Econo

All coal storage &
coal-based industry

Replacement
/Upgrade

Environmental

Operation

Degrees of
Benefit

Order of
Benefit

Small

Middle

Large

First

Then

After
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Time

2045

236

Tutors: Lidewij Tummers | Alexander Wandl

Slime City Amsterdam: A Bio-Energy
Network for the AMA to Foster Regional
Economic and Social Resilience
Students: Miriam den Boer | Qing Ma | Neil Moncrief | Aikaterina Myserli |
Gereon Rolvering
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SLIME CITY AMSTERDAM

A BIOENERGY NETWORK FOR THE AMA TO FOSTER REGIONAL ECONOMIC AND SOCIAL RESILIENCE
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GUIDING THE URBAN EXPANSION AND NEW WETLANDS
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BIOFUEL REFINERYERY

BIOFUEL REFINERYERY
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SPATIAL IMPLEMENTATION AND STAKEHOLDER ROLES
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Tutors: Lidewij Tummers | Alexander Wandl

100% Renewable Energy
Students: Beke-Marleen Hormann | Jan Gerk de Boer | Yi-Chuan Huang |
Jeroen Stroetzel | Qian Gu
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100% RENEWABLE ENERGY

Team:
Beke-Marleen Hörmann
Jan Gerk de Boer
Yi-Chuan Huang
Jeroen Stroetzel
Qian Gu

Theme:

Sustainable Energy Transition

Introduction
The Amsterdam Metropolitan Area
(AMA) is a strong and diverse region in
the Netherlands. It has a rich diversity
of landscapes, economic sectors and
cultures in its relatively small perimeter.
One big problem that the area is facing
is the dependency on the more and
more exhausting fossil fuel resources.
Especially the energy supply of the
AMA is considered as a rising problem.
This project focuses on the transition
to renewable energy in the AMA, while
using the concept of circular economy
as a tool to shift to sustainable energy
sources. The 4R principles (Reduce,
Reuse, Recycle & Renew) of the circular
economy give a good answer to making
the energy of the AMA more sustainable.
AMA
The AMA is a metropolitan area in that
covers 6.2% of the central west part of
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the Dutch land. The area is one of the
most populated areas in the Netherlands
with 2.4 million people (14.4% of the
Dutch population) living there. In the
center of the AMA we can find the capital
of the Netherlands: Amsterdam.
The main strength of the area is the large
diversity in landuse. A weakness is the
limited amount of space. Therefore, there
is not much space for large expansions
in the area. Another weakness of the
area is that the large industries of the
area (Schiphol, TATA Steel, Port of
Amsterdam and Greenport Aalsmeer) all
are very dependent on fossil fuels. The
big industries can also be seen as an
opportunity, because the shift to another
energy source can provide new economic
chances for the area. Another opportunity
can be found in the potential energy
sources of wind and geothermal energy.

23%
12%

26%

8%
10%

Fosssil fuel import

Import

Oil

Coal

Natural Gas

Electricity

Consumer
sectors

percentage of
whole AMA usage

Transport
（incl.passenger）

19%

Households

26%

Glasshouse

4%

Geothermal/
Residual Heat

Agriculture

0%

Wind

Commercial services

28%

Solar

Non-commercial services 6%

Oil

Natural Gas

Nuclear Energy

Waste/Biomass

Cogeneration

Industry

Resource

16%

(This Table From CE Delft, 2011)

non-renewable
heat

Export

renewable
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Current Energy Flows in the AMA

Energy
The biggest threat for the region is the high
dependency on fossil fuels from other
countries all over the world. Especially
considering the large consumption of
energy in the AMA. The big industries
(port, airport, Greenport and the steel
manufacturer), all depend highly on energy.
More specifically energy from fossil fuels.
Also, the consumption of the other users
of the area are highly dependent on these
sources. Since only a small part in the AMA
is generated from renewable sources.
As is well known, the resources of fossil
fuels are limited. On top of that, the area
is growing extensively in its number of
inhabitants. Which will result in a higher
energy demand overall if nothing changes.
Current energy system
Currently, the energy that is imported is
primarily from natural gas, oil and coal, all
forms of fossil fuel. Oil is used mainly for
transport, whilst natural gas and coal are
used by buildings for heat and electricity.
The highest consumers in the area, beside
the three big industries (Tata, Port &
Schiphol), are transport, households and
commercial services. Thus, mainly energy
for vehicles and buildings.
The existing energy cycle in the AMA
already uses some specific elements of
the circular economy in the energy cycle.
Process gasses from the TATA Steel ovens
is used to generate energy and the AEB
uses waste of the area for electricity and
heat generation.

Geothermal Potential

Potential
Potential energy sources can be found in
the following sources: Solar, Wind, Biomass
and Geothermal. Of these sources wind
energy is the least space consuming. Solar
energy is very space consuming but it is
easy to place on rooftops. Geothermal is
now seen as a high potential, although
further investigation of the soil is needed to
know what the full potential of Geothermal
is.
Calculations show that the only way that
the AMA produces the amount of energy
within its own region from renewable
energy is by filling 92% of the area with
wind turbines. This means that there
should not only be a focus on generating
as much renewable energy as possible,
but also there should be goals to reduce
the energy demand extensively. Only then
the area could become an independent
energy user.

Sun Potential
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Wind Potential

Current Energy Flows

Fossil fuel

Solar

Wind

Biomass

Geothermal

100%
Import
Area required to meet
energy demand at AMA

X 600

92%

X 57

X 7000

Energy density

Operate cost

€€

€€€

€€€

€€

€

electric

electric

biogas

heat

Operate scale

Regional

electric

District

--

electric

electric

biogas

heat

Household

--

heat/electric

--

heat

heat

Energy Potential
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Theoritical

Quantities & qualities of renewable energy sources

Vision
This project aims to make the AMA more
sustainable by the transition to renewable
energy sources. While enhancing the
diverse spatial characteristics. In order
to achieve this, the concept of circular
economy will be used as a means to the
end of saving resources.
The main principles used in the visions
are similar to the main principles of
the circular economy: Reduce energy
demand, Reuse heat, Recycle waste to
energy and Renew energy resources.
With these principles this vision will guide
the AMA towards a sustainable region.

100% Renewable Energy
100
Share in Gross
Energy
Consume (%)

Bottom Up Activation
Renew Energy Resources

Reuse Heat

Social acceptance

Sustainable

Fossil fuel
dependency

AMA Circular Economy Vision
1.5% /year energy efficiency growth
9000 extra jobs

Livability
14.5 %
6

Jobs
2016

Spatial Vision
The main principles for the spatial vision
are as follows:
• Landscape: maintain qualities of the
protected landscape, enhance renewable
energy and make use of efficient locations
to generate geothermal/ wind energy
• Mobility: More efficient and green
mobility for example the construction of
bike highways and bike ferries and further
promote car free center in the city
• Industries: Transformation of industries
and using the waste heat of the industry
for district heating.
• New expansions: Energy positive
expansions after creating the awareness
of renewable energy and provide quality
to the built environment as well
• Transformation of existing residential:
bottom up approach to increase the
energy efficiency of private homes by
creating awareness about climate change
and ways to increase energy efficiency.
Social Awareness
An important part of the vision is raising
awareness, so that there will be more
support forObjections
the sustainable developments.
Although spatial impacts of renewable
energy
sources
Visual
impact are limited or can be fitted
in the existing urban landscape, people
often have objections against renewable
energy sources. The discussion is
mainly focussed on issues like noise,
health and visual impact. What’s behind
Health
that discussion are arguments
of social
acceptance
towards new elements in our
Noise
living environment, the fear of change.
Therefore, we propose a bottom up
and top down approach to educate,
engage and inform the people about
changes in the way of living and their
living environment. To achieve a more
sustainable living.

Recycle Waste to Energy

CO2 emission

Reduce Energy Demand

2020

2050

- 9% heating
-37% Electricity
-10% Transport

~ 0% CO2 emission
100% Clean electricity

Timeline
Renewable + gas + nuclear
Fossil fuel

Vision Concept

Objections
Visual impact

Health
Noise

Proposed Cycle System

Elements of social acceptance

Social acceptance

Awareness of climate change
Fairness of decision making
process
Overall evaluation of costs, risks
and benefits of technology
Local context

Local contact person /
information counter
-> Information + Advice
(policies and subsidies)

Education centre

-> Educate + Inspire

Trust in decision makers and
other stakeholders

(awareness of technology + climate change)

Transparent decision making
-> Trust + Justice

(distribution and procedure)

Change
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Improving social acceptance

Social Awareness

Proposal
Renewable energy
Non renewable energy
Total consumption

Infrastrucure

Industry

Landscape

New Residential

National Renewable Energy
Action Plan (NREAP)

Elements of social acceptance
Awareness of climate change
Fairness of decision making
process
Overall evaluation of costs, risks
and benefits of technology
Local context
Trust in decision makers and
other stakeholders

Change

Improving social acceptance

Bottom up approach
Top down approach
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Household Transformation

STRATEGY(PILOT-LINKING-EXPANDING-ORGANIZING)

Expansion Area

Bike Path Potential

Baverwijk
Zaanstad

Velsen

Haarlem

Amsterdam

Amstelveen
Bussem
Hilversum

Expected density for 2040
(municipality, people/km2)

Hub with low energy label

>2500
1500 - 2500

Vacancy growth rate
(for residential)

Energy label

source: CBS (2016), Waag Society, ISSO

>12 %
7-8 %
6-7 %
5-6 %
0-5 %

Proposed Heat Network

Focus Transformation Households
The strategy
After analyzing the system through
5 layers (landscape, infrastructure,
settlement, industry and urbanization),
we explore the required interventions.
In this strategy, the integration of both
the layers and the bottom-up and
top-down are key elements. This is
conducted through three domains:
- Social awareness
- Spatial policies
- Spatial projects
Between these different interventions
there are interdependencies that
will later be further described in the
timeline.
Social awareness has a key role in
the strategy. The social awareness
will be created by both spatial policies
and spatial projects. When this will be
succesful the social awareness will
result in social support which will allow

further developments to happen in the
later phases.
Phases
To structure the spatial interventions
we initiate in our proposal, we make
use of a roadmap with four different
phases. In each phase of our proposal
we have a trigger, a set of policies and
an awareness project concluded with a
milestone that helps estimate the impact
we can achieve with the separate
phases of our proposal. The milestones
of the phases together will lead to the
overall milestone of the entire proposed
strategy.
The phases are as follows:
1. Pilot projects
This phase is all about pilot projects.
These projects can be seen as example
projects to create attention, interact with
the stakeholders that will be needed for
later developments.
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2. Linking
The second phase is about linking
existing structures to create
opportunities for future phases.
3. Expanding
This phase is about expanding
residential areas when there are
connections made in the earlier phases.
4. Organizing
The fourth phase is about organizing our
proposed interventions.
Evaluation
At the end of every phase that are
specific milestones that will serve as a
point of evaluation. These milestones
are focusing on the sustainable
energy goal. Thus it will be put into
the percentage of renewable energy
compared to the energy demand.

Top Down

Circular Economy
Social Awareness

Policy

100% Renewable Energy !

Project

Bottom up
Vision

Five layers investigate

Urbanization

Renewable potential
Energy-positive expand

Residual heat
Bio-based transform

100%

Infrastructure

Landscape

phase 2

phase 3

phase 4

Pilot project

Linking

Expanding

Organizing

5 years

6 years

5 years

7 years

What’s next?

Clean transport
Acceissbility

Impact

% Renewable
PJ Saved

% Renewable
PJ Saved
Living quality

Renewable resources
policies
projects
actors

2040

How to reduce consumption?
How to improve energy efficiency?
How to rise awareness?

Transform hot spot
Bottom-up activate

phase 1

milestone

Settlement

Phasing

interdependency

Industry

Implements Timeline

Who needs to be invloved?

What’s the impact of each intervention?
How much can we achieve?
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Strategy Approach

Phase 1: Pilot Projects
An important role is there for the Floriade,
this event will be used to raise attention
for the proposed plan, by showcasing
different interventions on the event.
The trigger of phase 1 is bike highway
along existing heat pipe from Almere
Poort to Almere and the Floriade area.
Awareness will be created by Floriade in
2022 and the hemp-insulation production
in the port area of Amsterdam. The key
policies in this phase are focused on
improving energy efficiency of buildings
and reducing the amount of fossil fuel
vehicles in the area.
Phase 2: Linking
The trigger of phase 2 are the bike
highways along the heat pipe network.
Awareness will be created by a public
education institute. There will be local
consultant or a physical information
counter in each municipality, where
people can go to if they want consultancy
on how to improve efficiency of their
buildings. The key policies are focused
on reducing the amount of vehicles on the
roads and promoting green mobility.
Phase 3: Expanding
These residential expansions will
have to promote sustainable energy
and will therefore be energy positive
neighbourhoods. New city expansions
will be recommended at locations which
are well connected by green mobility
and close to renewable energy sources.
Locations which are well connected
and located close to renewable energy
sources are the Port of Amsterdam and
Hoofddorp. Key policy in this phase
is tightening the rules on environment
zones.
Phase 4: Organizing
The locations of the city expansions are
near Almere and Lelystad, because these
locations are close to renewable energy
resources and the extended metroline
will be finished. This will increase the
accessibility of Almere and Lelystad and
with a stop at the protected natural area
of Oostvaardersplassen, you’ll be able
to walk in one of the protected natural
landscapes in the AMA within a few metro
stops from Amsterdam Central Station.
Awareness in this phase will be created
car free zones in city centres of Haarlem,
Amsterdam en Hilversum.

Phase 1: Pilot project ( 2017-2022 )

L

Purmerend
IJmuiden
Port

TATA

Amsterdam
Port

AEB

Haarlem
Almere central

Amsterdam
central

Bio-material
Farm

IJburg

Geothermal zone
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Bike hig

Bik

Almere port

2022 F
Amsterlveen
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Ho
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Geothermal potential

Phase 3: Expanding ( 2028-2033 )

Port town
Haarlem
Amsterdam
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New En

Hoofddorp
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Bike hig
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Phase 2: Linking ( 2022-2028 )

Lelystad

Lelystad central
Zaandam

Lelystad Airport

Trigger

ghway

ke highway: along existing heat pipe

Bike highway + Heat pipe network

Almere Port- Floriade

Bike highway: along heat pipe

Floriade

ke ferry: IJmuiden port-Almere port
ennep bio-material production

P+R+B station

Amsterlveen

Renewable Port Institute
Awareness

g heat

at pipe: improve existing connection
sting pipe line
eothermal heat storage
strict heating
onnected residual heat source

Renewable heating
Heat pipe: connect sink and source
Geothermal heat storage
District heating
Connected residual heat source

ng consumption

ousehold transformation center
rt industry transformation
ergy-positive new neighborhood

Public education institute
Port industry + Green tech R&D center

Green transport (-2035)
Metro to Almere, Lelystad: green electric
Existing metro

Improved wind farm efficiency

Phase 4: Organizing ( 2033-2040 )

Lelystad

Haarlem
Almere Pampus
Amsterdam
Hoofddorp

nergy-positive Neighborhood

sidential expansion

Schiphol
Trigger

ghway + Heat pipe ring

New Energy-positive Zone

e highway: Amsterdam-Haarlem

Ams-Almere-Lelystad Metro finished
Mix-use expansion

R+B station
Hilversum

able heating

Car Free Zone

at pipe: expansion
Awareness

othermal heat storage
trict heating
nnected residual heat source

Car free city center
P+R+B station
Bike highway + Heat pipe Ring
Bike highway: Schiohol, Hoofddorp

ing consumption

ousehold transformation center
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Share in Gross
Energy
Consume (%)

Reduce 46% consumption
154

Stakeholders
Stakeholders are important for the project
to happen. Since there are a lot of different
stakeholders included in the project
the analysis on the left has been made.
Many of the stakeholders have a vision
on sustainability and from this it can be
concluded that most of the stakeholders
would be supporting the goals of this
project.
Per project different stakeholders are
important. For example, of one of our key
spatial projects: the heat network + bicycle
highway, the main stakeholders are:
public: the municipalities, the province.
These promote the heat network and on
the other hand also facilitate with zoning
plans and legislation. The province will
also promote the bike highways on top
of the heat pipes and can state that it is
necessary for the private parties to invest
in these interventions too in order to build
the heat net. Private: TATA Steel, AEB,
NUON, Housing corporations.
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Impact
Each project or policy is calculated by
its energy saving potential or estimated
amount of energy it can produce annually.
By summing up the numbers, we can find
out what the contribution of renewable
energy is in the AMA. The story begins
with our current renewable energy
contribution, which is only 8,5%.
As we proceed on the phases, the
percentage of renewable energy is
expected to grow as consumption will
be significantly reduced. Overall, the
top down policies in each sectors make
big impact on saving resources and
accelerating transformation. With rising
social awareness and more triggered
projects, similar intervention in different
phase is expected with enlarging impact.
The interdependent spatial projects,
on the other hand, build up the impact
through phases. In the final stage, 65%
of renewable energy is achieved. The
impact map of the third stage is visible on
the next page.
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Social Awareness Strategy
In our bottom up approach we propose
a local contact person or information
counter within the municipality which is
easy accessible for people. This local
contact person provides information and
advice about policies and subsidies on a
local scale, while an education institute
educates and inspires on a regional scale.

65%
Renewable neighborhood
Rise social awareness
Residual heat

Proposal Reflection

6
Timeline

2016
2040

Renewable energy
Total energy demand
Reduced consumption

65% renewable achieved in 2040

Social awareness bottom-up
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Social awareness top-down

3.55 3.00 5.44

7.00

5.45

6.00

3.50

Estimated energy demand: 178
35.5 % Renewable

4.00 6.56 0.67

Household 40.5 Transport 35

85 PJ
Reduced

Scenario_ Phase 3: Expanding

3.0
6.0
16
3.0
4.0
10
26
6.0

Impact map of the third phase

EU

National
Government

Rijkswaterstaat

Greenpeace

Municipalities

TATA Steel

Port of
Amsterdam

Power

Gasunie

Housing
Corporations

Interest

AEB

Greenports

Provinces

GVB

NUON

Companies

Residents
Tourists

Importance
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Public

Private

Societal

Stakeholder Analysis

The main heat sources are TATA Steel
and AEB. NUON delivers the heat
network and provides the heat towards
the households. Housing corporations
are included to make the changes in the
households possible. And also with the
new build areas they are included so that
the distribution in these new areas will
be as efficient as possible. Together the
different stakeholders can invest in the
project and also make profit according to
their investment.
Hand in hand these different private and
public parties will have a plan that will
be a win-win situation for all. The public
parties achieve sustainable goals and
have a better bicycle infrastructure, while
the private parties all can make a profit
while still providing a good service to the
area.
Timeline
The timeline shows the buildup of all the
different proposed interventions.
Per
phase, there are new interventions done.
Both policies and projects are projected
in the timeline. The interventions are
arranged on timeline with actors and the
time requirement
On top of that it is visible how they
contribute to each other. Some projects
also have follow up projects, as you
can see with the combined heat
network, bicycle highways, P+R+B and
expansions. The line connecting them
shows this interdepency. The goal for
each phase helps us to evaluate the
impact of the interventions.
Policies
All types of government are important
to the project. Especially, the national
government has an important role with
policies. The setting of specific laws
is done by the National government,
for example, the no natural gas in
new households and specific minimal
energy labels. Next to that, changes in
the taxation system are also needed to
provide advantages for people who make
sustainable interventions. On the other
hand, the taxations are needed to reduce
the energy use by people. People who
drive unsustainable vehicles or the use of
energy in households. In that way people
will be persuaded to use less energy than
they do at this moment.

Intervention:

1

Pilot Projects

2

Linking

Transition household
corporation
Transition private
household

Hemp production
Bicycle ferry:
IJmuiden habor - Almere

Floriade

Bicycle highway:
Almere - Almere harbor
Purmerend - Amstelveen
P+R+Bike:
Almere
25 000 new residents
IJburg expansion
Energy transformation:
IJmuiden harbor
Amsterdam port

+

Car free Haarlem centre
Car free Amsterdam centre
Car free Hilversum centre

+

Limit general car use

Non fossil fuel transport
Geothermal preparation:
IJmuiden harbor, Haarlem,
Hoofddorp
Heat pipes:
Amsterdam - Zaanstad
IJmuiden harbor & Lelystad
Bicycle highway:
Amsterdam - Zaanstad
IJmuiden harbor - Beverwijk

+

Education centre

Education programme
P+R+Bike:
Purmerend, Lelystad, Haarlem,
Hoofddorp, Amsterdam, Amstelveen
Metro expansion:
Almere - Lelystad - Lelystad Airport

Lelystad expansion
Heat pipes:
Hoofddorp - Haarlem - IJmuiden harbor
Zaanstad - Heemskerk
Bicycle highway:
Hoofddorp - Haarlem - IJmuiden harbor
Zaanstad - Heemskerk, Haarlem - Amsterdam

Hoofddorp expansion

Amsterdam port expansion
Heat pipes:
Aalsmeer - Hoofddorp - Amstelveen
Bicycle highway:
Hoofddorp - Schiphol
- Amstelveen - Aalsmeer

Almere expansion

2017

policies
intervention
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2020

2025

15% renewable energy

3

Expanding

4

Organizing

1

Stakeholder:

+

2

Policies:

Municipalities
Provinces
National Government
EU
Residents
NUON
Building contractors
Woningencoperatie
Hemp/insulation producer
NS /OV fiets
GVB
Natuur & Milieu
AEB
TATA
Port of Amsterdam
Zeehaven IJmuiden
Rijkswaterstaat

Stakeholder:
Municipalities
EU
GVB
NS/ OV fiets
AEB
Rijkswaterstaat

3

Stakeholder:

4

Stakeholder:

Municipalities
Provinces
NS/OV fiets
AEB
NUON
Woningencoperatie
Natuur & Milieu
Port of Amsterdam
Rijkswaterstaat

Minimal energy label for
households
Lower tax rate on efficiency
investments
Subsidy for local incentives
Higher subsidy for private
owners - efficiency upgrade
Annual energy reduction goal
New buildings enery neutral/
no natural gas
Environment zones
Congestion tax/
kilometer tax
Lowering speed limits
Non fossil fuel public
transport
Municipality energy
consultant

Policies:

+

Tax raise on energy use
Tighten environment
zones
Highway lanes for
car sharing
Non fossil fuel cars

Policies:
Tighten environment
zones further

80 000 new residents

80 000 new residents

50 000 new residents

Municipalities
Provinces
NS/OV fiets
NUON
Woningencoperatie
Natuur & Milieu
Rijkswaterstaat

80 000 new residents

2030

2035

23% renewable energy

35% renewable energy

2040

65% renewable energy
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Timeline and Policy

Strategic New Housing Developments
In this project there are two strategic
projects
focused
on
housing
developments. The two types of new
expansions differ in a plan for an urban
high density mix-use neighbourhood in
the harbour area and a rural low density
residential area in Hoofddorp.
In these developments there are certain
criteria before the housing development
take place.
Hoofddorp Expansion
The first project is the low density housing
development. This neighbourhood is
located close to Hoofddorp and will be
an energy positive housing project with a
rural feel to it.
The location has been chosen because
there was both a high potential for solar
and geothermal energy. This would give
the area a lot of advantages. Next to that
it is also on one of the connecting lines
between Haarlem and Schiphol.
It combines the heritage landscape with
the new sustainable living environment.
The bicycle highway that is running
through the neighbourhood connects the
area with Haarlem in Schiphol.

Port Town
High density mix-use residential
Renewable port industry
Education institute
Bike ferry

Hoofddorp
Low density residential
Geothermal
Bike highway

Location choice

Typologies
Crucial part of our proposal for the
AMA is the transformation of existing
households. For existing row houses
we propose an approach based on TU
Delft developed Pret-a-Loger principles:
improving the energy efficiency and
adding a glass house to generate heat
and solar energy on the roof. So the
existing houses are improved in energy
efficiency and connected to the city
heating network while transforming them
according to updated building standards
and technologies.
For existing apartment buildings we
propose a similar strategy, but the existing
facade will be exchanged by a new
double facade to generate heat and save
resources. In addition to transforming
existing households, new residential
areas that are energy positive are planned
at locations where there is potential for
renewable energy sources and that are
good connected by public transport and
bike highways. The new mixed use areas
with a high density will have high ground
floor levels to create an adaptive ground
floor to enable mixed uses in the plinth
and create an active facade.

structure diagram
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existing housing transformation typology

Isometry of Hoopddorp expansion

P+R+B
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Energy flows of the Hoofddorp expansion

Port Town
The location of Port Town is logically
chosen by the following the criteria.
In a first phase the harbour area will
transform into a green energy port with
many different sustainable development
initiatives. In that same phase the
IJmuiden-Amsterdam-Almere connection
will be made with the bicycle ferry. On top
of that the existence of many renewable
energy potentials in the area and the
district heating network in the proximity
create the perfect conditions for a
sustainable living environment.
In the centre of the neighbourhood there
will be an educational institute where
visitors can get more information on
the energy positive living environment.
Field trips from schools in the area
could be organized. The project will
be a good showcase for a sustainable
living environment and it will help raise
awareness of the residents in the
surrounding areas. This awareness will
lead to further support for the energy
transition within the AMA.
The different sustainable developments
will attract more people who are aware of
sustainable living style. The area will be
suitable for these people. It will be filled
with mixed-use neighborhoods which are
energy positive and provide quality to this
expansion area.
Within this area, the impacts of the
interventions are very visible in the energy
flows. Noticable changes are the newly
added flows and the extended existing
flows. This image shows also the amount
of different small interventions that will
contribute towards the goal.

Harbour new expansion plan

structure diagram

And the Gap?
As mentioned before, all these
interventions will provide 65% renewable
energy in 2040, which is a great step
towards a sustainable living environment.
We envision that it is certainly possible
to reach 100% in the near future. Our
recommendations for further research
focus on technical innovations and cultural
change. In both domains there is still a lot
to gain. New technologies provide new
ways and improved ways to generate and
reduce energy. Cultural change is already
promoted in the existing proposal, but the
ways people use their energy and their
views on renewable energy are not easily
changed. On top of that, cultural change is
not just initiated by a regional planner but
is achieved when everyone participates.
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Isometry of Harbour expansion
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Energy flows of the harbour expansion
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FASTER, HIGHER, STRONGER.

Use of a mega-event as an urban tool to introduce
principles of circular economy in the development of AMA

Illustration 1. Section of AMA with indicators measurement.
Own illustration. Sources specified above.

Team:

Weizhen Luo;
4623754
Esmee Stalenberg;
4542584
Ardian Wiratama;
4626133
Marieke de Bode;
4140842
Concepción R. Aranda Iglesias;4624122
Theme:
The use of a mega-event as an urban tool to
implementthe principles of circular economy in
the development of AMA.

The third quarter of the Master Urbanism
at the TU Delft is about Spatial strategies
for a Global Metropolis. The Metropolis is
the Amsterdam Metropolitan Area (AMA)
located in the Netherlands.
Cities and populations are growing and
the AMA is one of them. There is a high
demand for an increase of the housing
stock in the area: till 2040 there is a need
for 250.000 new dwellings. At the same
time sources are getting scarce. The goal
of the government of the Netherlands is to
change from a linear economy to a more
circular management of limited resources
to be less polluting and dependent on
exporting countries. The region has to
have a plan of how to deal with
these changes. That is why this report
will try to answer the question: how to
achieve a sustainable management of
limited resources in the development of
AMA? and propose a vision and strategy
to increase the housing stock of the region
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working with a sustainable framework.
Using a mega event as catalyser to
propose initiatives and sustainable
principles in the built environment will be
a game changer for the region, because
of the many investors, stakeholders,
businesses, popularity and publicity
adjunct to the event.
The main change will be in the
construction cycle, which is on the user
and technological side of the Braungart &
McDonough diagram. The development
is proposed to be designed with the
method of modular construction: new
materials, flexible building with elements,
waste separation and reuse, which is
very flexible. This cycle comes back into
three other flows of the region: water,
waste and energy. While decreasing the
use of materials in the construction cycle,
these flows will also decrease in demand.
This will lead to a better management of
(limited) resources in the AMA.

Amsterdam region has issues
of limited space and spatial
restriction for large scale
development, for example
the existence of heritage
landscape. It leaves the
opportunity for city extension
on the northern sub-region,
such as Zaanstad and
Almere.

Illustration 2. Map of weakness and threats in AMA.
Own illustration based on: https://maps.noord-holland.nl/kaarten;
http://spotzi.com/en/maps/environment/noise-and-air-quality/
noise-netherlands//
http://maps.amsterdam.nl/

The opportunity of city
extension is highly supported
by existing connection and
new connection in the future
which connect Amsterdam
with other sub-region, such
as Almere. Besides, many
resource generator are already
exist and can be a base-point
for further development.

Illustration 3. Map of strenghts and opportunities in AMA.
Own illustration based on: https://www.noord-holland.nl/ and http://
www.windenergie-nieuws.nl/kaart-met-windparken/
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Problem statement

The population of the Netherlands is growing.
This is translated in this region in a high
pressure on the housing stock in and around
Amsterdam and Haarlem; which leads to
increasing demands on the metropolitan
area, specifically in Amstelveen, Zaanstad
and Almere. (Gemeente Amsterdam, 2016).
The main policies from the municipality are
orientated to the densification of the city
of Amsterdam, the dwelling size is being
reduced to improve the market competition
and achieve affordable prices in the city
center. While the square meters per
inhabitant are decreasing, the amount of
visitors is even higher.
The attraction of the city reflected in the
inhabitants and tourism is the biggest danger
for the city itself. Amsterdam is killing itself by
its success. It is becoming an overcrowded
city, which leads to air pollution and noise
increase. If the population growth follow
the trends proposed from the municipality,
the city is going to become unhealthy and
unliveable (Sleurink, M 2013).
At the sime time, the country want to
become less dependance on external
energy resources by providing more
renewable energy and changing the current
management of resources.

Material Flow Analysis

Furthermore, the development of AMA is
going to increase the demand of resources
which are already scarce, We realize an
analysis of how these different flows work
in AMA in order to find the gaps on them to
propose a new shift into circular economy
principles.
The flows of each cycle are divided into several steps where a process is happening like
water treatment or construction. As shown in
the system each cycle is connected to each
other, they are interrelated because of the
ones output is the others input. They cannot
exist without each other.
In the current situation there are still a lot
of inputs from outside the cycles like fossil
energy and minerals. These sources are getting scarcer, therefore more expensive and
eventually run out. To become less dependent on limited resources the cycles need to
change from linear to circular by reuse, recycle, remanufacture, maintain and prolonging
of materials and minimalize the leakage at
the energy and waste cycle. If we can keep
the materials longer in the cycle and produce
more renewable energy, we will need less
limited resources, which will create a more
sustainable feature.
In the map, we can understand the spatial
implications of the cycles in AMA and how
they are interrelated.

Illustration 4. Scheme of the relations between cycles
Own illustration based on GIS data.

250.000 ADDITION TO THE HOUSING STOCK
- IN EXISTING URBAN AREAS
- ALMERE, IJBURG AND HAARLEMMERMEER
IMPROVE JOB MARKET
- ATTRACT START-UPS, KNOWLEDGE WORKERS AND STUDENTS
VITAL CULTURAL LIFE AND ATTRACTIVE LANDSCAPES
- TOURISTIC ATTRACTIONS: AMSTERDAM
BEACH, MUIDERSLOT
AND
BEEMSTER
BETTER CONNECTIONS
- HIGH QUALITY PUBLIC TRANSPORT BETWEEN AMSTERDAM AND
ALMERE
LESS DEPENDENT ON EXTERNAL ENERGY RESOURCES
- THE CIRCULAR AND BIO-BASED ECONOMY
- PRESERVING THE BUILT ENVIRONMENT
- EXPANSION AND INTERCONNECTION OF
THERMAL NETWORKS
- DEVELOPMENT OF SMART GRIDS
CLIMATE RESILIENT
Illustration 5. AMA requrements
Own illustration based on the information of Agenda 2016 – 2020, the
Amsterdam Metropolitan Area
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Illustration 7. D
cycle in AMA
Own illustration.
Metropoolregio A

Illustration 6. Map of analysis summary - systems in AMA and land opportunities
Own illustration based on the different maps defined in the booklet. Summary map.

Diagram of the energy system and

. Data source: Grand Design Warmte
Amsterdam Voskuilen, T & Bremer,R.

Illustration 8. Diagram of water systems in
AMA
Own illustration based on https://www.watersector.
nl/rwzi/41/rwzi andWaterbeheerplan 2016-2021;
waterbewust en waterrobuust and Amsterdam
waterbestendig. Drinkwaterplan 2010-2015
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Illustration 9. Diagram of current waste
system in AMA.
Own illustration based on - maps.amsterdam.
nl and Energy from Waste – Amsterdam.
Gementee of Amsterdam-Afval Energie Bedrijf
document

Diagnosis

We propose to tackle with our project three
main different problems: the connections,
the lack of housing and the gaps in the
different systems to change the economy
model in AMA from linear to circular.
Thus, we project a Faster, Higher and
Stronger AMA

Megaevent as an Urban
Tool

In order to do this, we propose to use the
strategy of a mega-event as an urban tool.
The main characteristic of a mega event
is the fast speed of the constructions until
the date of it and the opportunities that the
legacy leave to the region.

Change of the cycles in
time - megaevent strategy

The main focus of this project is the construction cycle, while the flows of water, waste
and energy are introduced on the smaller
scale of the island, neighborhood or building
block. We identify that a big part of the water,
energy and especially waste come from the
construction and during new developments,
these amounts are going to increase. Thus,
it is essential to propose a method for constructing the new development of AMA in order to reduce these amounts.
We realized the calculations of how the
amount of energy and water consumption
and waste production change within the
megaevent proposal. This is the calculation
for the waste:

Illustration 11. Diagram of the project process
with and without circular economy principles
Own illustration
mega event without CE

mega event with CE

DATA
6 million visitors to olympic games
19.000 athletes and organization stuff per
olympic games = Inhabitants of the olympic
village
Before: 2.400.000 x 530 kg.person.year /
365 days.year = 3.484T waste per day
While (peek): An extra peek on top of the
natural growth
The 375.000 visitor and the 19.000 athletes
will use another (544 +27) = 571T waste per
day extra during the Olympic games. This on
top of the natural growth of the population
and thus an increase of waste will lead to a
peek of 4.350 T waste per day
After Olympic: 550.000 new inhabitants.
550.000 x 530/365 = 798T
3.484 + 798 = 4282T waste per day in AMA

References
Circular Amsterdam, Fabric, TNO, Gemeente Amsterdam.
Slimme Steden, Haier,M & Dassen, T.

Illustration 13. Future vision during the megaevent time.
Own illustration.
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Illustration 10. Diagram of the legacy energy consumption. water consumption,
and waste production
Own illustration based on: Nationale Energieverkenning 2016, ECN; Slimme Steden,
Haier,M & Dassen, T.

Vision after megaevent:
This vision presents the
legacy after the megaevent,
which set some permanent
building and infrastructure
while also deconstruct the
temporary ones. There is also
a change of functions in the
permanent facilities to adjust
to the new development.

Illustration 12. Explanation of the title of the
project and the problems to tackle.
Own illustration

Illustration 14. Future vision after the megaevent. LEGACY
Own illustration.
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SPATIAL STRATEGY
In order to develop our
vision, we propose a strategy
divided
into
industrial
strategy and spatial strategy.
We use a mega event as an
urban tool to realize it.
Thus, in order to achieve
the
spatial
development
proposed in the strategy
within the time required from
the mega event deadline,
we need to implement the
construction cycle with the
industrial strategy.

Illustration 15. Strategy explanation. Industrial - Spatial connected by the Olympic Games.
Own illustration.

OLYMPUS Almere
Surface:

540 ha (140 ha olym
pic surface)
Dwellings:
21.000 (+ 3.000 olym
pic dwellings)
Function:
Restidential
Commercial
Business
Eductation
Leisure
Nature
Tourist
Olympic
Density:
± 60 dwellings/ha
Olympic:
Olympic stadium
IBM media centre
Olympic Swim venue
Timeline:
2021-2028
Material:
422.400 T steel construction material.
modular construction method.

The proposed strategies of AMA :
• Growth of AMA with 100.000 new
modular dwellings constructed on
new city extension in and around
the Markermeer.
• Improvement of the connection
between Amsterdam and Almere
by metroline M55 underground.
• Using circular economy principles
to build new living area in a
sustainable
way.
Focusing
on
modular
construction
method and new resources.
The building environment on new island (Middeneiland, Ijland, Olympic
and Pampus) can be divided into
three building typologies; Residential
apartment blocks, Self-built housing
and community living.
For every housing typology we pro284

posed to introduced already existing
sustainable principles such as; energy
production, water filtering and heat exchange.
In this way Olympus can be an experimental energy atonomous city extension (existing as an independent entity (autonomous. (n.d.) WordNet 3.0,
Farlex clipart collection. (2003-2008)).
This means that it will not be connected to the existing system of the AMA:
it will produce and provide for its own
energy and cleaning of the water. To
be able to do this the island needs
technologies to make the loss of energy as low as possible, produce electricity and heat and to clean its water.

Illustration 16. Map of the spatial strategy in the AMA.
Own illustration

Illustration 17. Sustainable principles implemented in the appartment block, community living and self-built dwellings
Own illustration

Illustration 18. Air view of Olympus during the Olympic Games
Own illustration

Illustration 19. Air view of energy autonomous Olympus
Own illustration
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Timeline Comparison

The planning of the mega event in the
AMA consist out of three phases with
very clear deadlines; the outcome of the
Olympic bid in 2021; the Olympic Games
in 2028; and the time after the Olympic
games till 2040.

phasing
key projects
stakeholders

The construction of the Middeneiland
and the first metro extension can start
from now on since it’s already proposed
by the municipality of Amsterdam. In
2021 if the NOC*NSF reveive a positive
result of the Olympic bid the constructing of Amsterdam Ijland and Almere
Olympus will be constructed. Just before
the Olympic Games also the temporary
floaten pierland will be constructed. All
these projects have a clear deadline;
The summer of the Olympics 2028.
After the Olympics some reconstruction
will take place and Almere municipality
will propose to construct Almere Pampus.
With our proposal the AMA will reach
a growth of 100.000 new dwellings on
the sites of Middeneiland, Ijland, Almere Olympus and Almere Pampus. This
is already a big part of the 250.000 new
dwellings required in the AMA.

But what if the Olympic Games
doens’t happen?

Before the result is presented in 2021
only the land for Middeneiland is built,
which is part of the already planned
extension of Amsterdam.
After Amsterdam got the positive result
of the Olympic bid, making the new
land, dwellings and (sports) facilities of
IJland and Olympus is catalysed by the
Olympic Games.
Furthermore, because of the games
there are more sustainable priciples and
initiatives introduced in the development
by using the funds and knowledge that
come with it. When Amsterdam gets a
negative result, the linear construction
chain can still be changed to a more
circular chain and the land can still
be built, but it will take more time to
progress.
Without the Olympic games of 2028
in the AMA the region will lose a lot of
important investments. The image of
Almere and the area of Markermeer
won’t be reactivated and the residents
of the AMA won’t be attracted to these
new city extension.

Illustration 20. Phasing of the strategy
Own illustration based on timeframes of other projects in AMA
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Illustration 21. Timeline
Own illustration based on

of the spatial strategy.
n timeframes of other projects in AMA
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INDUSTRIAL STRATEGY
Our main focus lies in the construction
chain. It is one of the largest consumers
of resources and energy, responsible
for 40% of the total waste streams of
Amsterdam (CBS, 2015).

4 SMARTS
strategy for the
construction sector.

In order to transform the current linear
construction and demolition chain to a
circular chain, the sectors involved need
to update their methods and materials
for the new projects. In addition, the
design companies should consider
how to transform the building methods
into a more flexible and adaptable way.
The most important strategy is
designing and constructing all the
future buildings according to circular
principles and with a base of circular
materials.
In our project, we are facing the
demand of 250 thousand new homes
by 2040, so that strategy has been
prioritised in our research. In order
to seize this, we propose to use
‘Four smarts’ as the principle for the
construction sector. The ‘four smarts’
proposed by our group are based on
the knowledge of the report conducted
by ‘Circle economy’ and Fabric TNO to
the municipality of Amsterdam. These
are: ‘smart design’, ‘smart constructing
methods’, ’smart materials’ and ‘smart
information
network’
(Gemeente
Amsterdam, 2016)
In our proposal, the modular
construction method is the most
important approach which has multiple
advantages such as higher quality,
less construction disturbance and
simultaneous processes that lead to a
50% reduction of construction process
time. For other ‘smart’ principles, we
have detailed explanations in the
booklet.By following the principles of
the ‘four Smarts’ the linear construction
chain will be transformed into circular
construction chain.
The map (illustration 23&24) represents
the opportunities that AMA entails in
terms of change in the industrial sector
related with the construction chain.We
mapped out all the current stakeholders
and material flows which highlights the
importance of the harbour area.

Illustration 22. General view of the construction circular method.
Own illustration based on the theory of “Circular Amsterdam”, Gemeente Amsterdam 2016.

Combined with the current land use, we gained knowledge of AMA in terms of construction
sectors. Therefore we introduced new industrial strategy and also the spatial strategy
which will explain which area is available for implementing the new construction method,
such as new material sources, material storage and new industrial experimental district.
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n
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stakeholders
biocomposite

CURRENT

stone/marble provider

situation of the
construction
sector in AMA

steel provider
minaral provider
concrete provider
construction company
real estate
waste management
new method of waste
management
landuse
potential areas for
biomass providers
agriculture
horticulture
commerical area
socio-culture area
public facilities
waste storage
industrial area(port,factory)
raw material extraction
construction sites
residential blocks

Illustration 23. Map of summery of the current situation of the construction chain.
`Own illustration based on source: https://www.cbs.nl/
www.tatasteelindia.com
https://amsterdamsmartcity.com/
projects. CIRCLE ECONOMY, FABEIC TNO, Gemeente Amsterdam. (2014). circular Amsterdam. Amsterdam.

waterway network
highway network
railway netork

PROPOSED
raw materials
and waste new
flows

Illustration 24. Map of proposed situation of raw materials and waste flows in AMA.
Own illustration based on source: https://www.cbs.nl/
www.tatasteelindia.com
https://amsterdamsmartcity.com/projects
CIRCLE ECONOMY, FABEIC TNO, Gemeente Amsterdam. (2014). circular Amsterdam. Amsterdam.
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FINAL STRATEGY
Our final strategy is the combination of
the industrial strategy and the spatial
implication of it.
We are not only proposing a new
development in the direction of Almere,
but a change in the construction chain
by the proposal of a new experimental
industrial distric in the harbour of
Amsterdam. A top down iniative that is
proposed not only as an attraction for
new stakeholders but a mediation place
for the current ones to collaborate.
At the same time, we propose the
introduction of a new facility where it is
going to import raw material and waste
and ellaborate the materials need for
the new method of construction.
Finally, we are proposing to think
about the autonomy of the new
developments and the necessity to use
the new technological improvements to
realize a better management of limited
resources.

Summary project

Illustration 25. Final image of the project. Faster, Higher, Stronger.
Own illustration.

Illustration 26. Final project. Phase 4 - Pampus
Own illustration based on source: https://www.cbs.nl/nl-nl/dossier/nederland-regionaal/geografische%20data/wijk-en-buurtkaart-2015
Toelichting Wijk- en Buurtkaart 2014, 2015 en 2016 (pdf document)
CIRCLE ECONOMY, FABEIC TNO, Gemeente Amsterdam. (2014). circular Amsterdam. Amsterdam.
290

Relation
spatial
development
& construction
flows.

STAKEHOLDERS
We analyzed the different stakeholders by project and divided them by
grade of involvement.
We can conclude that, in
the project itself, half of
the stakeholders belong
to the private market.

GAME
CHANGER.
investments
new image
catalyzer

Illustration 27. Stakeholders of the project.
Own illustration based on the sources explained before.

Almere now
Illustration 28. Current situation of Almere
Source: http://fidata.nl/vve-beheer/vve-beheer-in-almere

Almere during Olympic Games

Almere after Olympic Games. LEGACY

Illustration 29. Proposed situation of Almere during the Olympic
Games
Own illustration based on the illustration above

Illustration 30. Proposed situation of Almere after the Olympic
Games. LEGACY.
Own illustration based on the illustration above
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