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Abstract - Economy and technological innovation have always shaped the
Dutch landscape and society. The evolution of the Internet has led to a new
economy based on digital information and communication. New production,
consumption and business models are mushrooming, especially in the Province of
South Holland. This fast development is facilitated by the massive exploitation of
construction materials, energy and data flows. The flows that support the sector
are linear, consuming amounts of energy and producing a lot of waste.
The Province of South Holland aims to be circular in 2050. The sfrategic and
infegrated development of the digital economy info the (urban) fabric of South
Holland can function as a catalyst for the circular Province. To kickstart the road
fowards this goal, a regional design strategy is proposed, consisting of a future
vision, spatial development framework, local interventions, phasing strategy and
a stakeholder action plan.
This report explores how a connected and resilient datascape in South Holland
ABSTRA CT can be developed while preserving the global economic value and increasing
the local economic, social and environmental value. Data clusters are brought
forward as a platform for awareness, participation and knowledge exchange.
These platforms will either function as a creator or a transformer of the local
environment. The development of these datascapes is circular, (energy-Jefficient
and creates value throughout the different scales. The structure of data clusters and
network will form the base of a sustainable and resilient circular economy in the
Province. The digital economy supports the interventions needed to move towards
the goal for 2050. This strategy promotes the shift from linear flows to circular
cycles, creating a safe, equal, diverse, healthy, prosperous and participatory
world.

Keywords

circular economy, digital economy, energy transition, data cluster, Internet,
datascapes
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INTRODUGTION

Introduction

Research Questions
Methodology
Conceptual Framework

THE GOAL: A CGIRCULAR SOUTH HOLLAND IN 2050

“Digitization and smart innovations make circularity at its core easier.”

A growing population and increasing prosperity lead globally
fo a scarcity of raw materials. The flows in the current, linear
economy are exploiting (material) resources, producing a lot of
waste and not being used to their full potential. A new type of
economy is needed globally: the circular economy. The Ellen
MacArthur Foundation (2020) explains the concept of the
circular economy as:

A circular economy aims fo redefine growth, focusing on
positive society-wide benefits. It entails gradually decoupling
economic activity from the consumption of finite resources, and
designing waste out of the system. Underpinned by a fransition fo
renewable energy sources, the circular model builds economic,
natural, and social capital.

The European Commission sees the transition towards a circular
economy as an opportunity fo strengthen the global position of
Europe in the new and sustainable economy (Planbureau voor
de leefomgeving, 2020). To facilitate the shift from a linear
fo a circular economy, a system transformation is needed,
supported by many sociotechnical transitions (Planbureau voor

de leefomgeving, 2020.

The Province of South Holland sees the digitizing world as
an opportunity to kickstart the implementation of the circular
economy. But the digital economy needs to be adapted too,
because a linear system can not function as the supportive basis
for a circular system.

Province of South Holland
Circulair South Holland - samen versnellen, December 2019

Schilthvizen, C. (2018, February 23)

Both the development of a circular, global economy and the
expansion of the digitizing world have consequences on many
scales, from the global to the local scale.

A future vision and design strategy on a regional scale that
stimulates the global economic position of the Province, while
adding more local value with each infervention, can confribute
fo the goal of a circular Province in 2050. Inferventions and
policies cover many fields of interest, focusing on the development
of data clusters, renewable energy landscapes that facilitate the
energy ftransition, infrastructure changes for the mobility transition
and adaptations of the built environment.

With these interventions, linear flows are changed info circular
loops.

In this report, the project 'From Datasphere to Datascape’ is
presented fo you. In the first part, the concept of Inferet and
all its elements are analyzed. The Province of South Holland is
presented next, explaining the opportunities and characteristics
of the region where the (infangible) flows of the Internet land.
From the analysis follow the problem and vision statement. This
future vision represents what South Holland will look like in 2050.
The next chapters present how the vision can be implemented,
describing the functionality of the new system and the proposed
strategic inferventions. The spatial implementation is depicted on
a local scale by two case studies. The phasing strategy shows
when and by whom the interventions will happen. Finally, a
future forecast of risks and externalities reflect on the vision.

From Datasphere to Datascape




RESEARCH QUESTIONS

The digital economy can facilitate and shape the transition towards a circular
Province in 2050. This report presents the conducted research that investigates
what interventions are needed to establish a well-functioning West-Holland data
cluster that promotes local values and strengthens the global economic position of

the Province.

The guideline for the research is the
following research question:

How can a regional design strategy
promote local valves using the global
position of the West-Holland Data
cluster as a catalyst?

How can concepts of circular economy
and energy transition contribufe to this
strafeqy?

METHODOLOGY

The sub-questions are:

® What is the position of West Holland
as a global data cluster?

* How does the position as a global data
cluster, including these flows, elements
and stakeholders, influence the values on
the ground?

* What values are shaping the design-
and decision-making environment in the
region currently?@

[(Methodology,
SDS and
Capita Selecta)

® Are the current values sponsored by
actors, institutions and fechnologies in the
data secfor in tune with sustainability2

® Which values are associated with
the sociofechnical fransition fowards a
sustainable and circular region in 20502
® How can a spatial strategy bring
together a regional data cluster and
values connected fo to a sociotechnical
fransition to sustainability, including a
circular economy and energy fransition?
® \What spatial inferventions are needed
fo translate the vision into a future lay-out
of the Province?

® What development path is needed
fo ensure a flexible and future-proof
implementation?

Different aspects need to be studied in order to answer the
research questions. The figure below shows which methods are
used in which stage of the research.

CONGEPTUAL FRA

ORK

Theory is the foundation upon which the research and design is based that enables the strategy for the South Holland
region fo address its socio-spatial problems. Insight in theory on various topics provides relevant valves and tools needed to
develop the regional strategy for a circular South Holland. Together with analysis of the South Holland region, that provides
a confext to consider these tools and values, they support the process of research by design. The vision and strategy are a
product of (theory) research, research by design and design. In this process, theory lies at the base of the strategy, which

LITERATURE ~ FIELD TRIP  INTERVIEWS GIS ANALYSIS MAPPING KNOWLEDGE POLICY SWOT RESEARCH  POWER-INTEREST
FROM LECTURES DOCUMENTS ANALYSIS BY DESIGN CHART
SYSTEM REGION PROBLEM VISION STRATEGIC LOCAL
ANALYSIS ANALYSIS STATEMENT STATEMENT INTERVENTIONS IMPLEMENTATION PHASING STAKEHOLDERS
1 T T T T T T 1
1 1 1 1 1 1 1 1
1 1 ! 1 : 1 1 1
1 1 1
S ! define the economic, ! 6 1 . ° ) . o .
understand kh.ow Lhe : social, environmental, : identify necessary landscapes 1 describe the planning; identify
S{Sfem WF’; s, what X technical and spatial . needed for the implementation; : choose a q/eve/ogmgnf stakeholders;
Z:glers’z,k:h; ‘I’je":’sd”ar ‘:; . ;Zrob/ﬁms and Lrends 1 show how these interventions path; build in feasibility f;g’?(‘:ﬁo /:liwr
C | that the region has to ! lead to circular loops; develop - ;... s s
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define the (spatial) & scapes can become spaces local implementation; connect

structures of the

region; show how
economies
shaped the region
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8 01 Introduction

propose  a
vision for the region;
associate values that
connect to this vision

future

to the

proposed
and valves; show the local
externalities brought forward
by the implementation

vision

Research Tools
Author

provides new insights and in this way adds again fo the body of knowledge.

Theory

Values

The spatial development strategy for the
South Holland region is developed base
on the six values of safety, equality and
justice, diversity, health, prosperity and
participation. These values reveal what
is regarded as important or problemat-
ic. Theory on sustainability and spatial
justice support those values. The con-
cept of socio-technical transitions pro-
vides an understanding of how these
values might change. Lastly, theory on
the smart city explains how digitization
can be valued.

Sustainability

Sustainability is a widely discussed and
defined term [Dresner, 2008]. Costanza
and Patten [1995, 194] state that a sus-
fainable system is a system that is able to
survive and persist over a long period of
fime. Our current economic system is not
sustainable because, by depleting finite
resources, it is not able to survive and per-
sist any longer. Within five to forty years
from now, we will run out of water, oil
and gos, crucial elements to not only our
economic system [The Guardian, 2011].
In this report we refer to sustainability as
the ability to exist, persist and thrive with-
out resulting in harming externalities. All
six values, some more than others, repre-
sent the need and urgency for a sustain-
able region of South Holland. As stated

Research rescorch DESIGN
by Design
 — TOOIS e
New tools —
+

New valves —

— Valves ————

+

Analysis

Strategy

Theoretical Framework

by the province of South Holland [2019]
achieving circularity by 2050 is a big

step towards a sustainable province.

Socio-Technical transitions

Hodson and Marvin (2010) demonstrat-
ed that there is a need for an effective
coordination of capacity and capability
fo initiate and attempt to enact systemic
sociotechnical transitions. The transition
from a linear to a circular South Holland
thus requires a high level of effort and col-
laboration throughout all scales.

Additionally, Raven et al [2012] con-
ceive of sociotechnical change as being
configured and emerging out of inferac-
tions between actors situated in structures
with different temporal dynamics that are
spatially heterogeneous. Therefore, local-
ity and proximity matter, just as fime and
structure matter, in explaining why and
how change occurs in sociofechnical sys-
fems, and why it occurs in some places
and not in others. This report elaborates
on what, where, when and by whom is
necessary fo reinforce the sociofechnical
transition towards a circular South Hol-
land. Phasing, stakeholders and guide-
lines are closely infegrated and taking
info account the uncertainty of disfant sce-
narios by remaining flexible.

Author

Data and Smart Cities

Nam and Pardo, [2011] conclude that
many definitions of the smart city concept
exist and that they can differ quite a lot.
They all refer to the Smart City as a city
in which a form of digitization is used as
a fool fo enforce certain values. In most
cases these values are economic prosper-
ity, safety or livability. According to the
province of South Holland [2019] digi-
tization lies at the base of a circular and
thus sustainable province. Digitization is
in this case viewed as a crucial tool used
to achieve sustainability. The development
strategy proposed in this report evolves
around the development of digitization. It
reveals which values it enforces and what
externalities may arise.

From Datasphere to Datascape 9



Spatial Justice

Soja [2009] refers to spatial [in]justice as
an intentional and focused emphasis on
the geographical and spatial aspects of
justice and injustice. This involves the fair
and equal disfribution in space of socially
valued resources and the opportunities o
use them. Essentially, this means the ac-
cess fo important resources such as jobs,
education or healthcare. Cass, Shove
and Urry [2003] refer fo spatial injustice
through the concept ofo sociospatial ex-
clusion. They relate mobility to socio-spa-
fial exclusion and define the notion of
this phenomenon as a lack of access o
values, activities or goods. The access to
resources in the shape of values, activi-
ties or goods can be defermined by the
spatial configuration of our environment.
This report reveals current [in]justices that
occur in the province of South Holland
and how accessibility to valuable resourc-
es can be promoted by the development
of the data infrastructure [digitization].

Tools

Theory on different tools gives insight
in methods to develop and implement
a strategy for the South Holland region
bases upon the values mentioned ear-
lier. Literature about circular economy
sheds light on achieving sustainable
economies and how they operate. To
better understand the transition into a
new sustainable economy, the X-curve
concept provides a better understand-
ing of how a transition from a linear to a
new, circular system, can be stimulated.
The flexible city theory provides insight
in planning-, legal-, financial- and
spatial- tools that make a flexible city.
Which is a resilient city, able to adapt
to socio-technical transitions such as the
one into a circular economy, making it
sustainable. As digitization lies at the
base of a circular South Holland, theory
on the smart city and smart citizenship
concepts provides a better understand-
ing of the possible synergies or pitfalls
concerning the interaction between
people and the internet.

Circular Economy

10 01 Introduction

The concept of the circular economy
provides an alfernative, sustainable re-
lationship with our goods and materials
(Stahel, 2016). The Ellenmacarthur Foun-
dation describes the circular economy as
a generative or restorative industrial sys-
fem [2013]. This system uses renewable
energy and aims for the elimination of
waste and use of toxic chemicals. This is
achieved through the superior design of
material, products, systems and business
models.

The concept plays a key role in making a
sustainable South Holland as the province
aims to be circular by 2050 [Provincie
South Holland, 2019]. Within the sec-
fors of the built environment, plastics, bio-
mass, the food industry and the makers
industry, the following strategy is applied:

- They are promoting network-
and chain- collaborations

- Sharing and development of
knowledge and innovation

- Implementing policy and
legislation

- Shaping the living environment

- Acquisition and tendering

The strategy aims to achieve a breeding

ground where upon a circular economy

can thrive. However, as Stahel [2016]

mentions, not only governments but peo-

ple of all ages and skills are central to

this economy model. Local communities

play a large role in the lastmile distribu-

fion, consumption and disposal of goods

[Ellenmacarthur Foundation, 2013]. The

development strategy for South Holland

as proposed in this report addresses infer-

ventions throughout all scales that fit with-

in the concept of the circular economy.

Socio-Technical transitions

Smith et al (2004) describe that the legiti-
mate authority fo push change through, or
the resources available to build consent,
to raise informed dissent, or even to block
change, will depend on power relafions
across the networks of actors involved in
a regime. Governance processes can be
seen as acling as an independent influ-
ence to ‘manage’ or modulate regime

transformation for sustainable develop-
ment. Governance must thus be seen as
an important tool to push a sociofechnical
fransition such as the transition from a lin-
ear fo a circular economy. As mentioned
before, people on all scales are central
fo the circular economy model. Neverthe-
less in achieving such a large fransition,
the topdown contribution must act as a
driving force as becomes apparent in this
report.

The X-Curve

The X-Curve model describes transition
patterns and how they can possibly be
influenced [ladder et al, 2016]. This
theory about fransition enables a better
understanding of promoting the fransition
from a linear towards a circular economy.
In this report, the phasing refers back to
this model as it provides more insight in
what needs to happen, where, when and
by whom.

Flexible City

Bergevoet and van Tuil [2016] state that
a sustainable city is a flexible city. Instead
of building new spaces outside city limits,
nowadays the more urgent task is making
what already exists sustainable. Changes
are not standalone events; they are em-
phatically part of a process of continual
fransition. New developments do not lead
to a fixed blueprint, rather they emerge
from future-oriented, dynamic flexible
planning. Only then can truly sustainable
solutions be found. They describe plan-
ning, legal, financial and spatial flexi-
bility tools for a flexible city. These fools
are adopted on throughout the report to
strengthen the sirategy, making it flexible
and able to adapt fo different femporali-
ties and scales.

Valves

Safety

Equality & Justice

Diversity

Health

Prosperity

Socio-spatial justice

According to Madanipour [1998], ex-
clusion is a form of controlling access
fo spaces, resources, information and
activities. When this kind of exclusion is
balanced with inclusionary processes, it
maintains a healthy social fabric. How-
ever, it all becomes a negative sfafe of
affairs when there is an absence of the
inclusionary processes. Inclusionary pro-
cesses are described by the UN [2016]
as improving terms of participation, espe-
cially for disadvantaged people. For ex-
ample, by enhancing access to resourc-

Central concepts

Flexible City -

Sustainability \

Circular Economy

Governance

\
Sociotechnical
tfransitions
X-curve
Smart Cities
Inclusion

Smart Citizenship ~ *

es, increasing opporiunities, voice and
respect for rights. Madanipour [1998]
thus argues that the exclusion of access to
spaces only becomes problematic when
ferms of participation are not considered.
In order to obtain the values as proposed
in this report, it is essential to consider
these terms of participation. The strategy
focusses on promoting inclusionary pro-
cesses and good terms of participation.
Top-down and bottom-up approaches are
alternately used to achieve accessibility
on all scales and fo create local value.

Tools
i Digitization
Circular energy flow
Circular material flow

| Y .
' Circular data flow

\\ LY Spatial interventions

Guidelines

Phasing

Stakeholders

Conceptual Framework
Author

Smart Citizenship

Ferronato and Ruecker [2018] state that
open and decentralized practices, like
open design, can help in developing not
only smart cities, but also smart citizens.
Moreover, design can shape the rise of
smart citizens avoiding more exclusion
due to the differences on the access of
technology. The concept of smart citizen-
ship can be used as a tool to reach goals
resulting out of spatial justice values. In
the strategy for a circular South Holland,
the development of the data infrastructure
promotes digitization and smart citizen-
ship. By creating more access, integration
and participation are enabled.

From Datasphere to Datascape 11



ANALYSIS OF THE GHALLENGES
CONNEGTED 10 THE DATASPHERE

12

What is the Internete

Global Internet Infrastructure
What is the Problem?

The Footprint of the Internet
Linear Energy System

Linear Heat System

Linear Material System
Linear Data System

Linear Flows

Controllers and Consumers
Social Flows and the Impact of the Internet

WHAT IS THE INTERNET?

The global system of connected devices that allow people to share information
and communicate with each other [Sample, 2018].

ks
Mobile device Router
Digital Trendls.com Routershop.nl 2020

-

MATERIAL FLOW

The internet, as invisible as it seems, is
actually quite visible in our landscapes.
It consists of many elements, reaching
from the small devices such as
smarfphones in our pockets, fo large
submarine cables and satellites.
All these elements that allow us fo
communicate with each other lie at the
base of our society and are crucial in
the transition from a linear to a circular
economy. Within the structure that
consist of the elements shown above,
the three main flows of material,
energy and data are defined.

Schematic section of the physical elements of the internet and how the are connected

Author

Street junction box Transmissiontower Rotter- Data Center Delft Campus Cooling Facilifies Data Cen- Transatlantic cable
Bijvank Glasvezeltechni- dam Harbour Author, 2020 fer Rotterdam Author, 2020

et, n.d. Author, 2020

ENERGY FLOW

Material flow

This flow embodies the manufacturing
and shipping of the built environment and
hardware The production of the structures
and devices of which the internef consist
requires a lot of energy and material re-
sources.

Energy flow

Not only the manufacturing of the internet
requires a lof of energy, running it costs a
whole lot too. The powering and cooling
of the servers within the data centers re-
quires an enourmous amount of energy.

Author, 2020

DATAFLOW

Data Flow

This flow consists of bits, O's and 1's that
fravel inbetween the physical elements of
the internet. They are less tangible than
material and energy and exists only with-
in the internet structure. However, with the
ability to read this dual entity, data be-
comes valuable. It becomes information
and communication.

From Datasphere to Datascape 13




M) M) M) Data infrastructure: All the physical elements that together facilitate the data flow.
Data cluster: A collection of geographical adjacent functions, of which the activity is closely related to or

dependent on the internet.

Data sector: Economic activities relating to the internet, also known as the ICT- sector.
Data hub: A function that houses a datacenter and at least two different functions
Data center: A facility that houses computing and networking equipment for the purpose of collecting, processing,

storing and distributing large amount of data.

Submarine cables

The mapping of the global internet struc-
ture of submarine internet cables and
data centers reveals the two internet clus-
fers on the global scale. Most data cen-
ters are located in the United States and
in Europe, these are also the areas that
are the most connected.

14 02 Analysis of the Challenges Connected to the Datasphere

Global Submarine Cables and Data Centers
Author
Based on Telegeography (2020)

Dutch Data Centers
Author
Based on Telegeography (2020)

Dutch Data Centers

Within the Netherlands, the data cluster
in the Amsterdom region is the largest
and very centralized. The cluster locat
ed in South Holland is more dispersed.
This difference between Amsferdam and
South Holland, centralized versus poly-
centric becomes very relevant concerning
the footprint of the internet.

Amsterdam

Utrecht

To Germany
e

" To Antwerp

South Holland Data Cluster
Author
Based on Telegeography (2020)

South Holland cluster

By taking a closer look at the locations
of the data centers within this region, it
appears that they are placed within and
along the main infrastructure and at the
edges of the dense urban areas.

From Datasphere to Datascape 15




WHAT IS THE PROBLEM?

The footprint of the internet has a lot of impact on our environment and society.

Facing an increase in pressure on the current internet structure raises the urgency

fo reduce the externalities of the internet even more.

ENERGY CONSUMPTION
/

Q0 000 000

80 000 000

70 000 000

60 000 000

50 000 000

40 000 000

30 000 000
20 000 000

10 000 000

2010 2012 2014 2016 2018

Clobal Energy use

Global Internet Energy use

Total Energy use Netherlands

Construction
Plastic Industry
Food Industry

2020 2022 2024 2026 2028 2030

580.000.000 T]
28.800.000 TJ

3.100.000 TJ

2.632 7]
10.245T)
54.210T]

Data Centers 14.400 T.

Energy consumption

The internet has a very large footprint.
It requires a massive amount of energy
and as the data infrastructure expands,
the energy use is estimated to grow

exponentially. This can be seen in the
energy consumption graph.

The economic paradox

The sector generates a lot of money and
fulfills an important role in the Dutch
economy. However, 30% of the data
infrastructure is owned by companies
located abroad, in the United Kingdom
and the United States. A lot of the
economic value does not end up locally.

16 02 Analysis of the Challenges Connected to the Datasphere

Andreq, 2015
Energyconsumption Data & Communications

Industy

CBS, 2019
Energieverbruik 2018

Roemers et al, 2019
South Holland Circulair

Rijksdienst voor ondernemend Ned-
erland, 2016

MJA-Sectorrapport 2015 Rubber- en
kunststofindustrie

Bakker, 2019
Datacenters gebruiken drie keer zo
veel stroom als NS

ECONOMIC PARADOX

DDA Anual Report, 2019
Economic value of the Dutch Data sector

LOCAL DISRUPTOR

Social disruptor

Besides a lack of local economic value,
most datacenters do not provide social,
environmental or spatial qualities to their
local context. This becomes apparent
when looking at the datacenters of
South Holland such as the one in Delft
as shown in the picture above. They

The data center group Delft, 2012
Datacenter located in Delft, designed by Cepezed.

appear as quickly built closed boxes
that are unbound to their context, mostly
located in businessparks at the edge of
urbanized areas.

Cruciale Nederlandse datacenters steeds vakel
in handen van Amerikanen -is dat erg?

) o

S

“DUTCH DATACENTERS IN A TIGHT GRIP BY THE USA”

— = == - =
“30% OF THE MARKET OWNED BY UK & US”

e Y

—_ —

Volkskrant, 2019
Cruciale Nederlandse datacenters steeds vaker in handen van
Amerikanen en in dat erg

@ Prison / Bunker like buildings

Noise & Heat pollution

Secretive & not Transparant
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THE FOOTPRINT OF THE |

The vast majority of physical elements of the infernet such as the servers,
computers and routers are mainly produced by a just a few large companies.
Their manufacturing facilities are mostly located in China. The necessary materials
such as precious minerals and chemical elements, are mined all over the world in
sometimes unethical circumstances [Dell, 2002]

Hewlett-Packard Enterprice is by far the
largest supplier of hardware. Dell, lenc-
vo, IBM and Cisco follow therafter. Their
manufacturing facilities are mostly locat-
ed in China and secondly in the United
States.

The chemicals and minerals that are nece-
sarry fo manufacture the hardware for the
internet are mined all over the world. This
is shown on the two maps on the next

page.

Extracting these materials from the hard-
ware fo reuse or upcycle them is often
a complicated process. However, mining
from this hardware has a lot of potential
that is currently overlooked [Concept

Management Itd., 2016].

Nowadays it is cheaper for companies fo
invest in new material than it is to upcycle

their old material. [Metselaar, 2020]

18 02 Analysis of the Challenges Connected to the Datasphere

Hardware manufacturing facilities
Author
Base on: hp.com, dell.com, lenovo.com, ibm.com

The following chemicals are necessary for
the manufacturing of the hardware that
makes up the infernet [Concept Manage-

ment ltd., 2016].

Precious minerals

Cold, Silver, Platinum, Palladium, Cop-
per, Tanfalum, Cobalt, Aluminum, Tin,
Zinc and Neodymium.

Chemicals

Magnesium, Radium, Barium, Niobium,
Osmium, Cobalt, Manganese, Titanium,
Haofnium, Tungsten, Germanium, Gold,
Silver, Copper, Mercury, Bismeth, Silicon,
Callium, Zinc, Iron, Sulfur, Phosphorus,
Cadmium, Palladium, Tantalum, Platinum,
Aluminum, Carbon, Llead, Nickel, Boron,
Chromium, Potassium, Fancium, Casium,
Sodium, Lithium, Calcium, Nitrogen, Ox-
ygen , Arsenic, neodymium, Selenium,

and Tin.

Mineral mining
Author
Based on mrdata.usgv.gov

Chemical mining
Author
Based on mrdata.usgv.gov
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The data sector demands a lot of energy.
In this map the current state of energy
landscapes in the region are presented.
The current energy supply in the region
is mainly produced in an unsustainable
way, making the data sector a fossil-fuel
based sector. Initiatives for renewable
energy production, such as wind
turbines, are being developed in suitable
locations.

Stakeholders -
Electricity 0.4
Uniper

Engie

WKC Air Produfct
Eurogen

Pergen

Intergen

Waste fo energy
AVR

Cable
Stedin

Wind Turbine
GE wind
ChevronTexaco
BP

Eneco "
Greenchoice

Legend

Management and operation of natural gas and hot water
Distribution of electricity and-gas fuels via pipes

Trade in electricity and gas via pipelines

Production of biogas

Productiqn of electricity by thermal and nuclear installations
Production‘of élec!ricity by. thermal wind energy

Production of electricity by solar cells and hydropower

‘Ho+ P o% @

Exisﬁng‘ witid turbines

Planned wind turbines
B Energy production - wind furbine
‘ Energy production- biomass
. Energy production - gas

Electricity network
25 Siorage COZin former gas fields
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wéf Solcce: BEDRIVENREGISTER_USA_2018

Kaoart met Windparken - windenergie-nieuws.nl/kaart-met-windparken
Dutch Offshore Wind Energy - offshorewind.rvo.nl

Porthos project - rotferdamecus.nl/en/the-project

Smart Multi Commodity Grid - FABRICations
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Data centers produce a lot of heat. There

are already a few spots in the region
that release a lot of heat, such as the
- greenport Westland and the Port of
Rotterdam. This heat is partly reused, but
this cycle could be op’rlmlzed Especmlly
with the extra heat that is released by the
data sector.
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LINEAR MATERIAL SYSTEM

A lot of materials are needed for the
construction of the built environment in
the region. The development of more
data infrastructure and data  centers
will demand a lot of material as well.
Currently, most materials are imported
from oversea countries and” after it
fulfilled its functional lifespan in the
built environment, it is brought back to
oversea countries or moved to waste
dumps in the region. Recycling initiatives
are only small-scale.

Stakeholders
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‘ Avalex
Remondiis
Towards overseas
material dumps
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Construction material flow
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LINEAR DATA SYSTEM

This map shows the data usage in the
region. The growth of the Internet will put
more pressure on the current structures.
Most of the data usage is already in the
urban areas, so the increased amount of
internet use will add even more pressure
to this system. They need to be‘adapted.

Stakeholders

Dutch Data Companies
DataCenterGroup
SmartDC

NLIDC

Data Place

Bytesnet

Nedzone

Colt

Cellnex

International Data Companies
GlobalSwitch
Centurylink
IronMountain
EdgeConnex
Interxion

Yondi

Keppel DataCenters
E-shelter

Digital Reality
MainCubes
CyrusOne

Equinix

Colt

Google

QTS

Mircosoft

Legend

@ Dala cenler size
E Infernet data usage [average SOMbit/s)

Internet data usage (average >150Mbit/s)

Data network (fiber optic cable)

OKM 2.5KM  5KM 10KM @
T | S | 1

Source: SMAR MULTFKCOMMODITY-GRID
/ https: / /staatvan. zvid-holland.nl /smartmult-commodity-grid
www.eurofiber.nl
www.dutchdatacenters.nl
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LINEAR FLOWS

Material Energy Data
The current flows of material and energy require a lot of input from finite resources o ( Production
and the output is not appreciated or used which make them linear. whe era Share in energy use
v
) /_\\ s Proce: )
[ Rovse ¥
c — . SR

Device Device Device | Transmission tower evi
Ro ne

outer Router phone Router

Junction box Data Center

0O
D

Cooling facilities Power plant IXP

Sattelite

Beach manhole

The flows of material and energy are
currently linear for the large part.
Even though some minor examples
of circularity do exist, they can not
compete with the current global, linear
systems.

The material flow

The flow of material necessary to com-
pose the the physical elements of the in-
ternet, is the flow of elements of the built
environment and hardware. They con-
sist, among other things, of datacenters,
fransmission towers, routers or mobile
devices. As shown before, the hardware

is manufactured mostly in China and the
required raw materials are mined all over
the world. Datacenters are mostly quickly
built facilities, located in businessparks,
however, there are very few examples of
small datacenters located in transformed
buildings.
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The energy flow

The current energy flow of the internet is
not optimally used. The demand for en-
ergy is very high and is transmitted into
heat. This generated heat is generally not
repurposed, only a few best practices
show that a nonwvalue loss from energy to
heat is possible.

The data flow

The data flow is inherently circular. The
O- and 1-bits of data can be processed,
stored and distributed endlessly and their
state will or core value will not deterio-
rate. However, the way we store our data
is quickly changing and current methods
and technologies will most likely be ir
relevant in the future. This might result in
large amounts of important data being
unaccessible. Bits of O's and 1's are much
more difficult to encipher without the cor-
rect technology, unlike cavepaintings or
books. This phenomena is offen referred
to as the digital dark age [Smit et al,

Flows of material, energy and data
Author

2011]. Even though the data flow might
seem circular, awareness of possible fro-
gilities and assigning value to our data is
of importance.




As of 2020, the internet has 4,48
Billion internet users, which is a little
over half of the global population.
Meanwhile, the ‘owners’ of the internet
are handfull of companies.
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distribution. It shows the different stake-
holders that provide access to the inter-
net. The users of the internet, that embody
half of the global community, are currently
very much out of confrol. Their ability fo

Data Center administrators

NL

DataCenterGroup

SmartDC

NLDC
Ploca

communicate and share information is
and depending on the infrastructure, facil-

ities and hardware owned by just a small
number of companies.
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Data Controllers and Consumers Chart

Author
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SOGIAL FLOWS AND THE IMPACT OF THE INTERNET

Those with access to the infernet
are able to communicate and share
information with each other more
frequently and faster than those
without. The two diagrams show
this difference. Each dot represents
a person and each line represents a
social connection between two people.

The first graph shows the interactions be-

tween charactfers of the ‘les Miserables’

novel that takes place in a fictional pre-in- .
ternet era. Every form of communication s
between two characters is represented by .
a line and the larger the dot, the more

communication one person had. The

graph shows that only a few characters

have a highly integrated social network,

others are only connected to one or two

other characters. Of course this example

represents a fictional social network with

only a few people, nevertheless it is sfill

an example of a social network where

the internet is absent.

The second graph shows the online inter- . * Knuth, 1993
. GEPHI graph of the social network of the characters in Les Misereable

actions between over a thousand students

and employee at the Univeristy of Califor-

nia in 2009. Each line represents either

a personal message between two people

or a forum post to all students. The online

social network creates a different graph

than the offline social network. It shows

that connections are made more easily

and more frequent.

Although both graphs are not an exact
representation of the online and offline
social networks, they are usefull in under-
standing and visualizing the differences
between them.

Opsahl & panzarasa, 2009
GEPHI graph of the online social network of the University of California, Irvine, showing personal messages and forum posts.
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ANALYSIS OF THE REGION

®  General Analysis
Duality of the Region
e Challenges & Possibilities

34 From Datasphere to Datascape 35



GENERAL ANALYSIS

GENERAL ANALYSIS

The Randstad

The Randstad is spread over four Dufch
provinces and characterized by a
conglomerate of medium- and large-sized
cities. Four large cities, nine medium-sized
cities and many small villages form the
urbanized structure of the region. large
infrastructures  shape  the  landscape,
ranging from highways and train fracks
fo airports and national flood profection
sysfems.

The four cities stand alone but altogether,
these cities have the facilities and amenities
fo play an important role on the global
stage. A function division between the
important cities characterizes the region.
The capital Amsterdam does for example
not house the governmental institutions
and the Royal Family. These functions are
situated in The Hague, together with the

36 03 Analysis of the Region
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International Court and Justice cluster. The
city of Rotterdam is economically driven by
its port and Central Business District and
characterized by rapid urban renewal
and architectural developments. The city
on the eastern boundary of the Randstad,
Utrecht, houses the largest railway node
of the Netherlands and many knowledge
institutions.

More than half of the Dutch gross national
product is earned in the Randstad (Huis
van de Nederlandse Provincies), and the
Province of South Holland is responsible
for almost 25% of the fofal Dutch gross
national product (Provincie South Holland,

2020).
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Functional Zones in Randstad
Author

This emphasizes the economic importance
of the region, housing the largest port of
Europe and many agricultural clusters that
produce food for global distribution.

To strengten this global economic position
and at the same fime promoting local
values a just implementation of the digital
economy in the region is essential. The
digital economy could support existing
economies and systems, but also generate
new fypes of economies.

Cultivated landscape in transition

Enrich the agriculture with new cost-sharers:
Enlarge the use, accessibility and connectivity.

Use potential of urban dynamics

Concentration of connectivity, economy

and urban sphere:

“Climate cities” of the Green Heart,

Combining climate challenges such as

subsidence and the energy fransifion;

Connect cities and villages fo landscape. .

The Green Heart

The four large cities of the Randstad
enclose an  imporfant  ecological
structure: the Green Heart. Agriculture
and recreation are the main functions of
the area. Two areas are described in the
future vision for the area.

An eastwest section of the Green Heart,
confaining medium-sized cities such as
Woerden, Gouda and Alphen aan den
Rijn, present urban dynamic potentials
that can be utilized more. The challenges
for this zone are the concentration of
economic activity, accessibility and urban
sphere. This concenfration has benefits,
but also negative externalities, such as
pressure on the traffic structures and the
subsoil networks.

OKM  5KM  10KM 20KM
1 ST | 1

The Green Heart Map

Based on: results Gebiedsdialoog NOVI Groene Hart (Programmabureau Groene Hart, 2018)

A goal for the cities in this zone is the
creation of ‘climate cities’, in which
climate challenges such as subsidence
and the energy transition can be explored
and  kickstarted  (Programmabureau

Croene Hart, 2018).

The development of the digital economy
in this zone can therefore focus on traffic
safety and confribute to the energy
fransition.

The north-south zone that entails cultural
landscape in transition has two important
goals.

First, to enrich the economy that is based
on agriculiure with new costsharers.
The economy will be more robust and
adaptive to  changes. Farmers are
responsible for a lof of challenges in this

area (Programmabureau Groene Hart,
2018) and spread of the responsibilities
over multiple stakeholders can generate
benefits for all.

The second goal is to enlarge the
use, accessibility and  connectivity
(Programmabureau Groene Hart, 2018).

The development of the digital economy
in this zone can therefore focus on
facilitating the emerge of new economies
and businesses. The construction of the
dota network and dafa cenfers ifself
confribute to the enlargement of use,
accessibility and connectivity.
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THE CONTEXT: DUALITY OF SOUTH HOLLAND

B Builtarea

38 03 Andlysis of the Region

Rating of job opportunities within
245 minutes travel distance

0

Very urbanized
Saturated with
(econcomic) functions
A lot of stakeholders:
high competition

Pressure on urban structures
and available space

Characterized by

nature and cultural heriitage

Small cities

One dominant economy: agriculture

Pressure on the preservation of nature

One dominant economy: agriculture N\~ - - -l
Small villages

Pressure on the protective function and
depopulation due to urbanization

Spatially, a dudlity in the region is visible. The urbanized
part, housing two of the largest cities in the country, and
the hinferland. This duality is visible in the amount of builtup
space, the employment opportunities, the presence of data
infrastructure and the variety in landscape types. Three zones
can be distinguished, with their own type of pressure due fo
current frends.

* The urbanized area, which is very saturated with functions
and economies. The amount of stakeholders leads fo high
competition. Trends lead to pressure on urban structures and
available space.

Water defense system |- - -

The Green Heart, situated on the eastside of the province.
This area is characterized by nature and cultural heritage,
with polder structures shaping the landscape. Agriculture is
the dominant economy. In this areq, there is pressure on the
preservation of nature.

Beijerland & Goeree-Overflakkee plays an imporfant role
in the flood defense system of our entire couniry. Small
villoges and agriculture land shape the landscape. In this
area, pressure on the protfective function and depopulation
due to urbanization can be felt.
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CHALLENGES & POSSIBILITIES

What is a SWOT overview?

In order to perform a SWOT analysis, an
objective for a sector, company or project
is specified. The next sfep is fo identify the
infernal factors (strengths and weaknesses)
and external factors [opportunities and
threats) that will influence achieving the
objective (Professional Academy, 2020).

SWOT analysis South Holland

The structure and functionality of the region
define the challenges and possibilities in
that are related to the implementation of
the digital economy in the landscape. The
objective of the project is to transform the
linear flows of material, energy and data
info circular loops. Making these flows
circular will contribute to the goal of a
circular Province in 2050. The SWOT
analysis tool can therefore also serve as a
selfassessment tool in the reflection.

This SWOT overview shows the strengths,
weaknesses, opportunities and threats in
the region, concerning the implementation
of the digital and circular economy.

energy-infensive
strong globoal presence of industry clusters roadv a hich
economic position knowledge afready a mghr
-~ risk environment
institutes
iohaugl high-quality pressure on
'gd'qug ity subsoil and surface urban structures
production infrastructures
processes
connectivity |OCI§ of
lobal internet between ! cooperﬁ’rpn global production
goba |Tn eme K urban areas elween chains and consumption
connection cable c.oncem{ng chains
amount of innovation
stable business
) concurrence
climate
presence of
multinationals : :
, . increase in
security amount of particular e
: S regulations
expertise recycllng initiatives
diversity in built
environment and pressure on
economy types ecological structures
logistic by expansion of
expertise concentrafion built environment
of businesses
air pollution
clustering from industries
benefits for
businesses growing
inequalities
i ateway fo
connect d|ffereqt SEJ Y . flood risk
levels of education urope cyber-errorism
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PROBLEM STATEMENT

Summary of Problems
*  Problem Statement Map
®  Problem Statement
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SUMMARY OF PROBLEMS

High energy demand
relying on a fossil-fuel-based
energy production

Neglect of

local value

developing from a
global perspective

Sector facilitated by

linear flows

not aligning with the
circularity goal for 2050

United Nations
Sustainable Development Goals for 2030

Massive exploitation

of materials

generating global distribution
and waste streams

Increasing amount
of data

increasing safety and
ownership issues

Decision-making based

on economic values

environmental and social values
are lacking in decision-making

These problems are not just affecting the regional scale. In
2015, the United Nations presented seventeen Sustainable De-
velopment Goals (SDGs). In order to build a better world, these
goals should be sfrived for in each development and in each
field. Six of the SDGs are directly applicable to the develop-
ment of the WestHolland Data Cluster.

Affordable and clean energy should fuel the powerful grid for
the sector. Economic growth should follow from the implementa-
tion of the data cluster, facilitating new economy types. Industry,
innovation and infrastructure should be developed in a sustain-
able and future-proof way. Inequalities between people, and
areas, should be reduced. Inaccessibility and disconnectivity
are problems that need to be solved. Sustainable cities and
communities should represent the new urban living. And last
ly, responsible consumption and production patterns should be
stimulated through the way our systems are developed.
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PROBLEM STATEMENT

[ LR
' S e
‘ 2 ;
‘ ’ environmental
URBANIZED AREA e
From overseas 3
N . a power plants 1 N ..
<7 w % v 1 P st 157,
' &4 RS B X 2
alln : p 2
¢ | .,
¢ L= ®
[ '0.‘
_ { S %
i'_ I _: :'. : .
(( 5235 L : economic etelfel
b Releaseinto the & values values
s sky-and environment =,
[ -
F [\¥‘ ) ““\\.f :/) 0“‘
Tom overseas 3 .
production places @) Legeod
Towards overseas P 7= YL
m&teﬂ'ial dlﬂmps U PR < Existing data infrastructure
\ />N “
. @& i <. HINTERLAND Mg,
- SN (/ >\ — ., Existing data center
e &) & N\ o Towards 5 . e
! ~—/ \‘\ ( )) y 2, .8 Material Hlow
4 (@) AN 1 waste plant 3 BBB
\ Q. 3 = @‘ ‘\-".‘ ? 7 R . Energy flow - Electricity
-~ . ’aN —
s e " ‘*\"' :0'... . { ()\K& ‘I '.: o :g I /é,;) Increasing pressure on data network
ik ® NS e
et ‘e 3 iR = . - U pr
.: "o' " . 7 Cﬂmumﬂﬁlﬂﬂl N, Tasts I_ o Highly urbanized zone
. . 8 * -
WATERFRO NT .: K 0'0'?.‘ )v Imthecﬂty N 0" :..... wauu |
:’ - M e U = :- A Hinterland zone
: ...', - -y \@ ‘-‘0 :'"0:, L]
. 8 ““. — >~ *e \Q rt“‘ o "': ~ N A J :" ‘- - n Waterfront zone
-%. % “%. "r‘ \‘/‘;’ :\\\ '..’ X « > "I ansEENy, : .:-
9 ‘. R V2 B Ol \\K,:/ "'."‘ “‘: “"‘ 5 : 2 ? Lock of infrastructure
—' \- 0.‘\ : ““ ¥
P~ ..‘ i .‘\' ’l : sanst® et ,Eaaa lack of users
\ - N “‘ 4
! Y ’.’. /il o L
~~ Ly RN % P2 = :' 200 High competition
. ., ol — . PR
‘e :. 2 (/’\ “‘// N .0.~ "“ z Ihcredsi essur
N © @ e PN
F: “g“ @.Bfﬂ Many siakeholders
/ - IS e o % involved
\ LS fra,, e K
\\ "n,...' “0
e, il .“ o
., ., - .:
2. OKM 2.5KM 5KM
T 1

From Datasphere to Datascape

45



PROBLEM STATEMENT

CONTEXT - The economy and technological innovations have always shaped the Dutch
landscape and society. The evolution of the Internet has led to new economies based on digital
information and communication. Similar to the economic developments of the past 200 years, this
economic development has a large economic, environmental, spatial and social footprint.

PROBLEMS & CHALLENGES - The fast-changing sector is characterized by massive exploitation
of construction material, energy and data. The flows that facilitate the sector are linear and
produce a lot of digital and physical waste, because materials [and data] in this industry have a
short lifespan.

In 2025 the expected energy use of the Information- and Communication sector will be 21% of
the global energy production (Vidal, 2017). Since not enough renewable energy is produced
yet, it is a fossil fuel-based sector and in the nearby future it will surpass the CO2-footprint of the
aviation and shipping indusry.
<
The construction of data centres and the corresponding infrastructure as closed boxes is seizing
patches of land, without adding quality to the local environment. The global and national
importance are clear, but in most cases the local value is neglected.

Regarding the goal of the Province to be circular and energy-efficient in 2050 and the will to use
digitization as a keyplayer in this transition, the development of a regional datacluster that lies at
the core of this transition needs to be steered in the right direction.

With a strategic approach, focused on a circular and sustainable development of the new
economies brought to us by the data sector, the region can profit from the positive externalities
that data clusters pose.
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HOW DID THE PAST ECONOMIES SHAPE THIS REGION?

2nd

revolution

revolution *

\ ig/“v“

HOW ECONOMIES SHAPED THE REGION

* How did the past economies shape the region?
e How will this new circular economy, based on data, shape the region?

Economic developments and  industrial
revolutions  have always shaped our
landscape. They brought new production,
disfribution and consumption landscapes.

The first revolution emerged from a
need for dry feet. The wet ground of
the lowlands was not suitable for the
construction of buildings and villages.
Windmills are the representation of the
innovative techniques that are used fo
pump out the water. Even after the land
reclamation, the windmills are sfill part
of the system to keep the polder dry.
Villages develop on the dry and higher
grounds and the fertile grounds are used
for agricultural purposes. By the end of
the 19th century, the traditional windmills
are replaced by (steam|pumping stations
(Den Exter, 2013).

The next industrial revolution starts af
the end of the 18th century in Great
Britain (De Roode, 2015). It represents
the fransition from individual hand-made
production to mass production, situated

48

in factories. These large factory grounds
appeared at the edges of cities, and also
compromised workers housing, waste
dumps and large buildings. The fast
distribution of products was facilitated
by the consfruction of a railway network
throughout the country. Stations became
the connecting nodes between cities and
also between people. People moved from
the countryside fowards the cities, for job
opportunities and the desire for a better
life.

The third revolution shaped our region to
a large extent. Motorized vehicles started
fo appear in the streets at the beginning
of the 20th century (Avnskjold, 2012), but
became normalized as individual property
after the Second World War. Together
with the post-war redevelopment of many
cities, the motorized vehicles became
a dominant design- and policymaker.
Highways cut through the traditional
landscapes, esfablishing fast connections
between cities. Gas sfations, supplying

1st

revolution

The Past Economies
Author

fuel for cars and people, became the new
meefing places along these highways
filled with individual vehicles. In the 80s
and 90s of last century, business parks
emerged af the edges of cifies and close
to highway nodes. These infrastructures
and built environment consumed patches
of land, leaving a large footprint on the
original landscape.

Each  economic  development  and
industrial revolution leaves fraces in the
landscape. Some of them are hard to
erase, when a new economy enters and
demands a change of land use. By taking
this info account in the spatial development
strafegies, a change in land use can be
facilitated more easily, without high costs
or damages to the original landscape that
this region is so wellknown for.
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HOW WILL THIS NEW GIRCULAR EGONOMY,
BASED ON DATA, SHAPE THE REGION?
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The digital economy is developing
so fast that its traces are almost hard
to track. The development of these
trends will influence the way the digital
economy will be part of society.

Big-data collection

It compromises the large volume of
information that is generated on internet
resources |i.e. social media), industrial
and sensor data (industrial devices), data
owned by businesses and public data,
collected by governmental and non-
governmental institutions (U.S. Chamber
of Commerce Foundation, 2014]. The
collection and processing of userdriven
data brings along challenges concerning
privacy, security and ownership.

50 05 How Economies Shaped the Region

_iaf'p.~:;?f_'/¥ :

o~ . »
I N7 LETT]

““‘}Tﬁ'\ [v-l- r:

Growth in automatization processes

As automats and robofs already fake
over most of the heavy jobs in factories
and distribution centers, this growth can
continue and also influence others sectors.
Concepts such as online shopping, online
education and  online  entertainment
are already present in society and will
change the living environments drastically.
These processes are driven by the digifal
economy.

More innovative trends are also
developing within the sector.

Edge computing

Within this principle, the processes happen
as close as possible to the ‘endpoints’ of
the system, being the small devices such
as smartphones or computers.  Small
packages of summarized dafa are sent
to 'the cloud’, the sforage location of
the system. This ensures short distance

Four'Industrial Revolutions

communication between the different
elements of the system and thus reducing
the demand for processing infrastructure.
A decentralized system is safer and more
energy-efficient than original centralized
systems [Ahvar ef al., 2019).

Storing on DNA

Research shows the possibility of data
storage on DNA chains (lee, 2019).
DNA is very stable and can store amounts
of data that are not even comparable to
the storage capacity of devices. With the
development of this possibility, the scales
on which data is sfored is completely
different from the scales that are the areas
of inferest right now.

In decision-making, these trends need
to be carefully studied and taken into
account, as they have a big influence
on the future of society and the built
environment.

2nd

revolution

Like previous economic developments
and industrial revolutions, the emerge
of the digital economy will also have
an impact on the spatial lay-out of the
region.

Elements of the data system

The seemingly infangible flows of the data
sector do need to land somewhere, in the
form of data centers, cables, satellites and
individual devices. Data infrastructure will
mainly be constructed underground and
follow major traffic infrastructure  lines,
because it is more convenient in case of
construction or maintenance.

The datfa hubs that are part of the system
are not only buildings, but can be part
of a larger whole, such as a campus or
Central Business District cluster.

Design of data centers

Data centers are currently developed as
closed boxes, without interaction with
their direct environments. The buildings
were supposed fo be as anonymous as
possible, leaving no single clue on what

happened on the inside (Miller, 2019).

Over time, more attention has been
given to the spatial impact of data center
locations. The spatial impact is not just
about the fagade design, but also about
the negative externalitites a dafa center
poses to the direct environment.

Intertwining worlds

Next to that, the physical and digital
world are completely intertwined. The
physical world is driven and shaped by
the technologies and data that is collected
in the digital world and the digital world
is leaving fraces in the physical world.

1st

revolution

revolution

The New Economies
Author

The upcoming energy transition, an
important part of the circular development
of this sector, also predicts a land use
change towards renewable energy
production landscapes.

The mobility transition can be supported
by data collected in the dafa clusters
around large infrastructure. This data can
be used to propose and design concepts
for the mobility fransition.

The influence of the data sector will thus
be visible in many aspects of the built
environment and in daily life. The digital
economy can be used fo facilitate certain
important {regional) transitions.
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MAIN GOAL AND SUBGOALS

GOAL: In 2050 South Holland will be circular and
contribute to a sustainable world.

SUBGOAL: Implement the digital economy in the (urban) fabric of
South Holland in such a way that the developed datascapes are..;

0 6 CIRCULAR ENERGY EFFICIENT CREATING VALUE
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VISION STATEMENT

54

06 Vision

In 2050 South Holland will be circular and contribute to a sustainable
world. A strategic and integrated development of the digital economy into
the (urban) fabric of South Holland functions as a catalyst for this goal. The
development of these datascapes is circular, (energy-)efficient and creates

value throughout the different scales. [environmental

sustainability]

On a regional scale, renewable energy production landscapes are
developed to establish a powerful grid to support this new economic sector.
Locally, energy exchange principles and agglomeration effects are used
to their full potential. The construction material use is optimized from a
linear flow to a circular cycle, focussing on keeping the production and
consumption patterns as local as possible.

New sustainable business models are created to preserve the important
global position of this region, without losing attention for the local and
national value.

[economic In this strategy, we bring data hubs as a platform for awareness,
sustainability] participation and knowledge exchange. These platforms will either function
as a creator or a transformer of the local environment.

[social
sustainability]

From Datasphere to Datascape
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PRINGIPLES FOR GIRGULARITY

Micro

Building / Neighbourhood

g [ k i
Material |
g3

>

Meso

Municipality / District

Resharing

Recycling
/Upcycling

Macro
National / Global

=

Data

/"@u/

Exchange

The flows of material, energy and
dataq, that facilitate the data sector, are
present on multiple scales. To transform
these currently linear flows into circular
cycles, three principles are used.

1. Recycling

Recycling is the most described principle
in the road fowards a circular economy.
With this principle, the process of
refrieving materials that can sfill be
used from old products and create new
products with them (Terracycle, 2020).
The functionality of the original product is
destroyed in the conversion, but a more
useful product can be created.

For example, consfruction materials or
plastic wasfe can be transformed into
proper constfruction material for the data
centers and inferiors.

2. Upcycling

Upcycling represents  the process in
which a used product is transformed
info a product of higher quality than the
previous product. This principle can be
applied to raw materials, but also to
finished products (Sung, 2015]. In the
dafa sector, a higher quality for servers

56 06 Vision
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Exchange

or other electronic components would
mean: adapted fo the latest technology
or innovation. Also, building materials or
electronic components from other secfors
could be upcycled fo function in the data
secfor.

In the largescale production  and
consumption streams that supply the
data sector at the moment, it is difficult to
understand the possibilities of upcycling.
Upcycling therefore demands local or
regional production and  consumption
flows and a clear insight in the who,
what, where and how (Sung, 2015).

3. Resharing

In the resharingprinciple, products and
materials are exchanged with other
sectors than the data sector. This principle
is characterizing a sharing economy,
in which materials and products have
different lifecycles within many secfors.
Collaborative models between  sectors
and a wellstructured logistic system in
the region can facilitate this principle.
A sharing economy can contribute to @
circular economy over time (Sposato,

2017).

Three Principles for Circularity
Author

The material flow

Materials can be recycled, upcycled and
reshared. Preferably, this happens mainly
on the micro- and meso-scale, because of
transport distances and the scale of the
logistic system that the materials are part
of. Some materials for data centers will
come from other continents, so for this
logistic scale a system optimization needs
to be implemented as well.

The energy flow

The consfruction of new energy
landscapes will keep the production and
consumption of energy within the region.
Heat exchange principles will close local
loops between data clusters and the built
environment. Electricity from the energy
landscapes will be distributed over the
region.

The data flow

Data can also be upcycled and reshared.
The processing takes place between
individual devices and communal cloud
storage. Re-use will lead to less digital
waste.

SAFETY

of the network and the
data via trust, reliability,
resilience & flexibility

©

1

HEALTH

of people and planet
via efficient use of

resources

PROSPERITY

of the society via diverse
emp|oymem opportunities,
economic growth, and high

living quality

VALUES OF THE NEW WORLD

L,

EQUALITY/JUSTICE

of the sector’s products via
accessibility & ownership of
data and the network

DIVERSITY

of stakeholders and
spaces via minimizing
monopolies

,

PARTICIPATION

of all stakeholders via
activation of users and
creating shared
responsibility

Six Local Values
Author
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06 Vision
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Transformer

To implement this vision, diverse stra-
tegic interventions in this region have
to take place. These interventions are
aimed at a controlled growth of the
South Holland data cluster, making use
of local renewable energy production
and local material cycles. The star-
shapes present the data centers, while
the circles show the High-Potential-Ar-
eas where the circular flows of material,
energy and data are present. The data
centers can rely on these areas for the
necessary flows.
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The Green Heart

In the hinterland zZone, data hubs will be
deve|opeo| “aimed at improving/optimiz-
ing the agricultural economy in this area.

It can also generate new economies/
businesses, so the economy of the area
is not on|y dependent on agriculture. En-
ergy production will mainly be done by
biomass processing. The extension of the
grid from the urbanized area makes sure -
the difference between the zones doés
not increase enbrmously
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SOUTH HOLLAND 2050 VISION

The Urbanized Area

The urbanized zone will house the most
varying types of data hubs, with locally
determined additional values, which we
will explain later. Energy is generated on
the wind turbine park on the North Sea,
and with solar panels along major infra-
structure. i
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Data hubs in thg, southern part of the
province will be part of the flood pro-
tection system of the country. Collected
~ data will contribute to smart knowledge
on these systems and real-time action.

Energy \ will be produced in hydropower
'pIants and in wind turbines. Zﬁe exten-
sion of the grid in this direction and im-

lead to less depopulation because of Us
banization.
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EXPLANATION OF THE NEW SYSTEM

Circular Flows

Best Practices

Creating More Local Value
Creating Datascapes As a Space
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Material Energy Data
Proposal for sustainable, circular flows of material, energy and data.
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The material and energy flows of
the data infrastructure have a lot of
potential to transition from linear info
becoming circular. In this way they do
not only comply with the goals of the
province of South Holland but become
an exemplary industry as well as a
catalyst for the new economy.

68 07 Explanation of the New System

The material flow | Built environment

The largest datacenter of Rotterdam,
3500 square mefers, is located in a Une-
sco former factory building. The former in-
dustrial area provides a suitable location
for this energy demanding activity [Smart-
DC, 2020]. It is an example that shows
the potential for repurposing drosscape,

former industrial sites into highly demand-
ed exfention sites of the infernet infrastruc-
ture. In order achieve a circular material
flow, the built environment component [be-
sides the hardware component] requires
a mainly 'no new buildings” policy. Repur-
posed former vacant facilities will provide

the much needed space for expansion of
the network. However, the construction of
new buildings is inevitable. Not all loca-
fions that have a demand for extention of
the data infrastructure hold these kinds of
grounds. In that case, such as shown lafer
on in this report, new structures have to be
realized with local resources.

The material flow | Hardware

In a circular [hardware] material flow,
outdated hardware is upcycled and re-
used. When no longer upcyclable, the
hardware is recycled or reshared, for ex-
ample distibuted to activities that do not

require state of the art computing power.
When no longer suitable for recycling or
resharing, the hardware is used for mate-
rial mining. The precious minerals can be
mined and used as input for newly manu-
factured hardware using only sustainably
mined material. In this way, value loss is
minimized and finite resources are no lon-

ger deplefed.

The energy flow

By 2050 the entire datfa infrastructure is
powered by renewable energy sources.
Residual heat that is released is used as
input for systems such as city heating.

The data flow

According to IDC [2019] by 2025, 80
percent of the dafa worldwide is stored
and unused. Most of this data consist of
so called "unstructured’ data. This data is
difficult o analyze such as photos, audio,
social media data or reaHime streaming
data from loT devices. This large amount
of "refrigerated’ data is a result of compa-
nies do not yet know how to exploit this
type of data. It is thus of importance to
value our data, for example by sharing
and infegrating it and develop efficient

store methods. For example the storage
of data on DNA [lee, ef al. 2019].

Circular Flows
Author

lastly, fragmenting the data infrastructure
fo a cerfain extent would be ideal be-
cause it is very beneficial on many lev-
els [Metselaar, 2020]. This concerns all
three flows. An exemplary solution is the
modular, prefab datacentermodule, con-
structed  within o repurposed  shipping
container [Eltek, 2020]. Placed within a
Smart Grid, it facilitates renewable ener-
gy production, local use of residual heat,
reuse of material and local processing
and storage of data.
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CREATING MORE LOGAL VALUE
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Creating More Local Values
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Creating and transforming the local value

Local flows, elements, users and sectors will be influenced by
the development of a data clusfer.

In the current way of developing, existing local qualities are
not connecfed to the development of the data clusters and
therefore not use o their full potential.

Transforming the local value is about adding to something
that is already present. In the case of Zoefermeer, that will
be discussed later, this can be an intensification of the
existing educational cluster. By bringing different secfors,
people and flows fogether, this educational clusfer can be
optimized and thus fransformed, by the development of a
data center.

In other cases, it is about creating more local value. By
bringing employment opportunities to a region that has a
shortage of jobs, or by developing a visitors center fo create
awareness of the importance of the ecological structures in
this region.

In current decision-making processes, local values are not
represented, as most decision-making is based on (natfional
and global) economic importance. Taking info account the
environmental and social consequences and challenges that
data clusters pose on their direct environments can lead to
a more susfainable development of the centers, in multiple
perspectives.

Advantages that a dafa cluster brings are for example,
educational possibilities, employment opportunities, better
digital and physical connectivity, increasing value of the
built environment and better security. Also, data centers can
function as local community centers, bringing people together.

Challenges that are posed by data clusters are the heat
release, the high energy demand, and, temporarily, the
amount of inferventions that need fo be done in order fo
construct a data center.

Establishing more local value with each infervention in this
strafegy means searching for local synergies, to create multi-
functional purposes of inferventions. It is also about opfimizing
local flows, by connecting the heat- and electricity streams to
establish local energy loops. Thirdly, more local value will
be added by bringing benefits to the local community and
economy.
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GREATING DATASCAPES AS A SPAGE
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07 Explanation of the New System
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URBAN COMPLEXITY & INSTITUTIONAL CIVIC HUB

COUNTRYSIDE DEVELOPMENT & TRANSFORMATION

Creating Datascape as a Space
Author

FUTURE INSTITUTION

Data-hub as New Civic Ensemble
Author

Data and everyday life

The average person spends six hours per
day on the internet (Kemp, 2018). This
adds up being one third of the time we
are awake. But blending data fechnology
info our lives comes with questionable
conditions regarding the binary logics
that we impose on ourselves. We are
accustomed to see our smart devices, also
known as hardware, as an instrument that
does what we wish, but the role of smart
devices in our lives is changing.

Nowadays, data and algorithms are
increasingly taking decisions that were
previously made by humans (Kieft,
2018). The implications of our smart
devices tfrigger a paradigmatic  shift.
This shift is embedded with increased
technologic  automatization and  more
computing power. This transition fowards
a world of digital regulation, does not
only include our extensive use of more
powerful IT systems (Kurzweil, 2005).
It also comes with more infelligent [T
systems and networks.

EXISTING INSTITUTIONS
Bank Library

Transitioning

When we as a society sfart replacing
analoge methods of dafa-storage, such
as banks, post offices, or even libraries,
with smart devices and IT technology,
our physical living environments become
more and more digitised. Cloud storage
systems are a direct result of this shift.
The could space is a digitised zone
that sfores our increasingly oufsourced
dota. This trend in dafa oufsourcing
makes remote workplaces possible and
development is no longer limited to
specific physical locations. Internet frees
us from geographic locations and might
fake us to topic based communities.

We access the internet and data through
our hardware. But hardware needs
a soft place fo reside and sfore its
necessary algorithms. The digital cloud
environment has become that new soft
place and therefore the infrastructure
in our living envrionment is changing
fowards a network of cables. In the
near future highways are fast fibre glass

Post-office

Data-hub as new
civic ensemble

WiFi connections. Data  simultaniously
supports  and uses the cloud space,
while it is harvested by server farms. Law
is prescribed by algorithms and borders
are defended by firewalls. But how do
we prevent our public data insitutes, such
as the before mentioned postoffices and
libraries, from disappearing? And how
do we guarantee inclusive, secure, and
fair accessiblity to our common data?

Data centers / hub

In this exceedingly growing system, the
data centre is the physical place where
everything comes together. Currently it
is a publicly inaccessible building that
hides a digital world within our cities.
But, what if the nature of o data center
would change towards that of a library
or municipal office. A civic or even public
ensemble where people of all walks of life
can come Together and access, store, or
even share knowledge with one another.
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DEVELOPMENT STRATEGY

Redefinition of the Region
Stakeholder Analysis
Development of 17 Data Clusters
Data Hub Typology

Data Hub Guideline
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REDEFINITION OF THE REGION

08 Development Strategy

Redefinition of the region - functional zones
1 - Lisse & Hillegom [agriculture]

- Green heart [ecology]

- Katwijk [global internet connection]

- Leiden [knowledge institute]

- Alphen aan den Rijn [PTT-tower & Alpherium]

- Coastal zone [ecology]

- Greenport Boskoop [agriculture]

- Gouda [material hub]

- Scheveningen [NATO research center & former radar location]

10 - CBD The Hague [ministries & international justice cluster]

11 - Neighbourhoods The Hague [residential]

12 - Delft [knowledge institute]

13 - Greenport Bleiswijk - Pijnacker [agriculture]

14 - Zoetermeer [ICT-focussed city]

15 - Greenport Westland [agriculture & logistics]

16 - Midden-Delfland [ecology]

17 - Neighbourhoods Rotterdam [residential]

18 - CBD Rotterdam [concentration of businesses]

19 - Schoonhoven & Nieuwpoort [water & ecology]

20 - Drechtsteden [metal industry]

21 - Gorinchem [industry]

22 - Hoek van Holland [connection to GB]

23 - Port of Rotterdam [trade, logistics, production]

24 - Spijkenisse [residential]

25 - Beijerland [agriculture, energy production]

26 - Delta coastal zone [protection]

27 - Goeree-Overflakkee [agriculture, energy production]

28 - North sea [energy production]

NVNONOOBAWN

To kickstart the implementation of the strategy, the region is sub-
divided into 28 functional zones. Planning and implementing a
regional strategy goes beyond municipal boundaries. New col-
laborations are needed, and these functionality zones represent
the scales on which the collaborations need to be established.
The 28 zones all serve a specific purpose in the development of
the West-Holland data cluster, for example as an energy pro-
duction landscape or a logistic hub.

OKM 2.5KM  5KM 10KM @
I plasw ol 1
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Power

STAKEHOLDERS ANALYSIS

To comprehend who are the stakeholders involved in the regional scale,
they are positioned in the triangular diagram, which is divided into three
scales: international, national and regional, and local. Moreover, The
power and interest table is used to analyze their amount of power and
interest. Besides, they are also mapped to see the overview of where they
are located in the province. Altogether, we learned that which stakehold-
ers need to be persuaded and which ones we can use to support the
ideas in our development strategy.
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DEVELOPMENT OF 17 DATA CLUSTERS

’/ 1
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7 / 6 Katwijk [global connection; education]

3 ~
N

v )
’ ¢

’
’

’ 5 Scheveningen [Justice & Security cluster]
o )
. '
16 Bosk t agriculk
1 CBD Den Haag [start-ups] Ssomert agriovturs]

3  Zoetermeer [economy; transport] Z
/
-

(F—as
-

l /
/" Westland[smart agriculture]
14 4 Delft [research, knowledge] \
AY

S
\

8 Gouda [écoaomy booster]

-

17 Port of Rotterdam [smart port] 5

5 CBD Rotterdam [start-ups, tech companies)

K]

-

15 Stellendam [Delta structure] 9

Drechtsteder [;Acdcster database]

!

’
’

12 Numansdorp [transport] - 7

CBD The Hague - storage
Tech companies and startups in the city
center enjoy proximity advantages.

Drechtsteden - storage
o The Drechisteden are an  important @
material producing cluster in the region.
The establishment of the Madaster
headquarters  will provide the entire
region with upfodate informafion on
urban mining and materials of the built

environment in this region.

Alphen aan den Rijn - processing
@ Alpherium is one of the largest logistic
transferia of the region. Intensifying
the incoming and outgoing flows of
this transferium will be facilitated by
the Alphen aan de Rijn data cluster. It
will process, just like the goods, all the
incoming and outgoing information.

Schoonhoven - storage

0 Schoonhoven is situated in the center of
the Green Heart ecological structure. The
aim to connect the entire region fo the
data-grid will happen by extending the
network fowards this part of the region.
The local qudlities of the cluster can be
enhanced by creafing a visitors center
where ecology and water management
in the Green Heart are promoted.

Scheveningen - storage

An extension of the Security & Jusfice
cluster situated in The Hague, with
highly-secured data sforage.

Delft - production

A lot of data and knowledge is generated
inthe universityhub and  related
Technopolis business park. The hub will
be complemented by a education facility
for primary and high schools.

Zoetermeer - production

Zoetermeer will be the ICT-cluster of
the region. The generated data of the
nearby A12 highway will be used to
kickstart the mobility transition.

CBD Rotterdam - storage
Tech companies and startups in the city
center enjoy proximity advantages.

Katwiik - processing

The main global internet connection
cable of North-\West Europe arrives in
Katwijk. This data cluster therefore plays
an irreplaceable role in the global data
network.

Numansdorp - processing

Numansdorp lies close to a major
highway from the Randstad to Antwerp.
The data cluster will play a role in the
mobility transition. Additionally, the data
cluster will focus on the surrounding
energy production landscapes.

Gorinchem - storage

The esfablishment of the Gorinchem data
cluster will support the emerge of new
business types and economies. It will

give a boost to the local economy. Hardinxveld - storage

@ Hardinxveld has an  hisforic  local
economy of shipyards and -repair. The
local economy will gef a boost from the
development of a data cluster, while the

region profits from the craftsmanship and
workforce that is situated in this fown.

Gouda - storage

The establishment of the Gouda data
cluster will support the emerge of new
business types and economies. It will
give a boost to the local economy.
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Development of 17 Data clusters
Author
Westland - production
The Wesiland, being one of the most
important food production areas in the
world, faces a major challenge: to make
the food chain circular and preserve the
food quality that the area is welknown
for. The cluster will become a selfsufficient
food production  cluster with  global
importance, facilitated by smart data
systems.

Stellendam [Delta] - processing

The Netherlands is facing challenges
regarding flood protection and water
safety. Data clusters can play a large
role in the security of the country, by
collecting and processing data on the
profection sfructures. This data cluster will
be complemented with a visitors center
to provide education on how the Delta
works.

Boskoop - production

Boskoop is another agricultural clusfer in
the region. It will become a self-sufficient
cluster that is focussed on energy
production.

Port of Rotterdam - processing

The Port of Rotterdam is one of the main
economic drivers of the enfire country.
Most economic activity is fossilfuel
based. In the upcoming decennia, the
focus will shift towards business driven
by renewable energy resources. The port
will still function as a transfer and logistic
hub, driven by smart technology clusters
and renewable energy  production
landscapes.

DATA HUB TYPOLOGY

SECURITY CLUSTER

“highly secured location in natural environ-
ment that stores sensitive data of global
importance”

Sct

2ningen

from linear...

URBAN CBD CLUSTER
“small-scale tech companies that enjoy
proximity advantages, housed in shared

real estate”

Based on their spatial layout, the 17
clusters can be subdivided into six
categories of spatial development and
functions.

Phase 1

In the first phase of the implementation,
the 'testing” phase, mainly the urban CBD
[Central Business District] cluster and the
campus cluster are developed.

The urban CDB cluster will stimulate
cooperation and  sharing  between
companies and institutes. The data hubs
will be supported by the facility rich urban
landscape in which they are located and
can thus be developed in an early stage.
The Campus clusfer focuses on the
merging of dafa and education in an

COMMUNITY CLUSTER

“data center combined with a local meeting
function such as a library or daycare facility”

Gerinchem

7..'~~
-

SYSTEMATIC CLUSTER

“data center as an element of a systematic
structure, improving the system via smart
real-time data processing”

CAMPUS CLUSTER

“mixed use location of education facilities
and tech companies, generating and ex-
changing knowledge”

Zoetermeer

Delft

effort to further develop the dutch data
sector and help set up new local data
industries on all educational levels. From
recycling existing IT equipment to the
development of Dutch IT manufacturing
plants.

Phase 2

In the second phase, the ‘upscaling’
phase, new developments such as the
security cluster and the community cluster
fake place.

On the one hand, the Security cluster will
improve the overall operability and safety
of the overall data network by extending
info new territory and develop high
security data clusters. While on the other
hand, the community cluster will connect

HEADQUARTER CLUSTER
“operational headquarter controlling a
productive area while communicating with
other economic zones”

Drechisteden )
Alphen aan den Rijn  Port of Rotterdom

Westland

Data Hub Typologies
Author

new regions fo the data network and
provide a more diverse local landscape
in which data will help stimulate existing
local potentials, such as nature reserves or
agricultural landscapes.

Phase 3

In the third phase, the ‘consolidating’
phase, largescale projects such as the
systematic and headquarter clusters are
developed. Both types of clusfers will
dramatically change the local environment
by infroducing infrastructural elements or
creafe new economies.

To conclude, this diverse mix of data clus-
ters creafes a wide range of development
strategies. Thus ensuring a smooth transi-
tion towards a circular datascape.
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DATA HUB GUIDELINES
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Data cluster guidelines

As mentioned before the 17 data clusters
can be subdivided info six categories of
spatial development and functions. This
categorization also has influence on the
scale of the actual data centers and the
scale of the operational network that is
needed (see the figure above). By doing
so an additional categorization can be
made that will follow regional guidelines
and goals. The data clusters can be
divided info o ploce of; production,
processing, or storage. These three
categories characterize the nature of the
actual data cenfers and can help with
the strategic implementation of the larger
provincial network.

The Hague data cluster

In this location an URBAN CBD CLUSTER
with a storage nature will be proposed.
Tech companies and startups in the city
center will benefit from the proximity fo
this new and improved data hub. One
of the main positive externalities will be
new businesses that feel atfracted to the
area.
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Scheveningen data cluster

In this location a SECURITY CLUSTER with
a sforage nature will be proposed. An ex-
fension of the Security & Justice clusfer sit
uated in The Hague, with highly-secured
dota storage.

Delft data cluster

In this location a CAMPUS with a local
production nature will be proposed. A lot
of data and knowledge is generated in
the university-hub and related Technopolis
business park. This dafa needs to be
processed and stored. The hub can be
complemented by an education facility
for primary and high schools.

Zoetermeer data cluster

In this location a CAMPUS with a local
production nature will be proposed.
Zoetermeer will be the [Tcluster of the
region. The city is wellconnected by
different transport modes and  houses
departments of The Hague University that
are focussed on the [Tsector. Besides
that, the AIVD headquarters are situated

Data Hub Guideline
Author

in this city. This oll adds up to a site
with great data improvement potential.
The nearby A12 highway will serve as
a data-producing element about use,
amounts and reaHime management. The
generated data will be used to kickstart
the mobility transition, controlled by the
Zoetermeer data clusfer.

Rotterdam city center data cluster

In this location an URBAN CBD CLUSTER
with a storage nature will be proposed.
The central business district of Rotterdam
houses many fech companies and start-
ups. The data cluster in the center is fo-
cussed on data production and sforage.

Katwijk data cluster

In this location a SECURITY CLUSTER with
a processing nature will be proposed. The
main global internet connection cable of
North-West Europe and the Netherlands
comes fo land in Katwijk. This data clusfer
therefore plays an irreplaceable role in
the global data network, security and
safety will be main development goals.

Gorinchem data cluster

In this location a COMMUNITY CLUSTER
with a storage nature will be proposed.
The establishment of the Gorinchem data
cluster will support the emerge of new
business types and economies. It will give
a boost to the local economy.

Gouda data cluster

In this location a COMMUNITY CLUSTER
with a storage nature will be proposed.
The establishment of the Gouda data
cluster will support the emerge of new
business types and economies. It will give
a boost to the local economy.

Drechtsteden data cluster

In this location a HEADQUARTER
CLUSTER with a storage nature will be
proposed. The Drechtsteden are an
important material producing cluster in the
region. The establishment of the Madaster
headquarters in the area will provide the
entire region with upto-date information
on urban mining and materials of the built
environment in this region.

Alphen aan den Rijn data cluster

In this location a HEADQUARTER
CLUSTER with a processing nature will
be proposed. Alpherium is one of the
largest logistic fransferia of the region.
Infensifying the incoming and outgoing
flows of this fransferium will be facilitated
by the Alphen aan de Rijn data cluster. It
will process, just like the goods, all the
incoming and outgoing information.

Schoonhoven data cluster
In this location a COMMUNITY CLUSTER

with a storage nature will be proposed.

TESTING PHASE // short term,
0-5 years

Developments in this phase are;
e  CBD The Hague

e  CBD Rofterdam
o Delft

e Zoetermeer

These developments will use existing data
grids which are based on mixed-use real
esfate, and will mix with other city functfions.
These areas are clustered with businesses,
thus profits from proximity adventages can
be anticipated. Vacant real estate [i.e. emply
stores in the city centers) can be re-used as a
data center. Another idea is “popup” which
adds flexibility and moveability to the data
center. However, it needs combination with
education fo investigate possibilities

Recommendations for the development of
these types:

Urban CBD cluster: Upper floors in mixed use
buildings.

Campus clusters: Multiple buildings function-
ing together as a whole.

Schoonhoven is situated in the center of
the Green Heart ecological structure. The
aim fo connect the entire region to the
dato-grid will happen by extending the
network towards this part of the region.
The local qudlities of the cluster can be
enhanced by creating a visitors center
where visitors can learn about the ecol-
ogy and water principles in the Green
Heart.

Numansdorp data cluster

In this location a SYSTEMATIC CLUSTER
with @ processing nature  will  be
proposed. Numansdorp lies close to
a major highway from the Randstad to
Antwerp. The data cluster will play a role
in the mobility transition. Additionally,
the data cluster will have another focus,
namely the surrounding energy production
landscapes.

Hardinxveld data cluster

In this location a COMMUNITY CLUSTER
with a storage nature will be proposed.
Hardinxveld has an economic history in
shipyards, repair and production. As the
mobility transition will lead to new or for-
mer ways of moving. The local economy
can get a boost from the development
of a dafa cluster, while the region prof-
its from the craftsmanship and workforce
that is situated in this town.

Westland data cluster

In this location o HEADQUARTER
CLUSTER with a production nature will be
proposed. The Westland, being one of
the most important food production areas
in the world, faces a major challenge:
to make the food chain circular and

UPSCALING PHASE // mid term,
5-15years

Developments in this phase are;

e Scheveningen ®  Drechisteden
e Katwijk e Hardinxveld
e CGorinchem *  Numansdorp
e  Gouda

This phase focuses on finding synergies be-
tween the implementation of the data network
and local challenges (i.e. boost the local
economy by extending the network or cre-
ating new employment opportunities). Inno-
vative research on longferm projects will be
initiated in this stage.

Recommendations for the development of
these types:

Community clusters: More fixed design. Mul-
tifunctional buildings. Central location, open
atmosphere.

Security clusters: Located in a natural envi-
ronment. Partly underground

preserve the food quality that the area is
well-known for. The cluster will become @
seltsufficient food production cluster with
global importance, facilitated by smart
dota systems.

Delta data cluster

In this location a SYSTEMATIC CLUSTER
with @ processing nature  will  be
proposed. The Netherlands is facing
challenges regarding flood  protection
and water safety. Data clusters can play
a large role in the security of the country,
by collecting and processing data on the
protection structures. This data cluster will
be complemented with a visitors center to
provide education on how the Delta and
protection structures actually work.

Boskoop data cluster

In this location a HEADQUARTER
CLUSTER with a production nature will be
proposed. Boskoop is another agricultural
cluster in the region. It will become a
seltsufficient cluster that is focussed on
energy production.

Rotterdam Port data cluster

In this location a HEADQUARTER
CLUSTER with a processing nature will be
proposed. The Port of Rotterdam is one of
the main economic drivers of the entire
country. Most economic activity is fossi-
fuel-based. In the upcoming decennia,
the focus will shift fowards business driven
by renewable energy resources. The port
will still function as a fransfer and logistic
hub, driven by smart technology clusters
and renewable energy  production
landscapes.

CONSOLIDATING PHASE // long term,
15-30 years
Developments in this phase are;
e Alphen aan den Rijn
Schoonhoven
Westland, Stellendam/Delta
Boskoop
Port of Rotterdam

The development in this phase will take place
at location-specific sites. It includes large in-
frastructural projects which will change the
network of energy and data. The data center

implemented in this phase will be controlled
from one central site or the headquaters.
However, detailed development guidelines
are not available yet, due to they being de-
pendent on innovations of upcoming years.

Types:
Headquarter clusters
Systematic clusters
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SPATIAL INTERVENTIONS

Development of Material Hubs

Development of Renewable Energy Landscapes
Extension of the Existing Data Network
Densification Developments

Mobility and Transport Interventions
Restructuring the Flows

Influencing Other Flows
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DERRERE R /
BERERRRER  DEVELOPMENT OF RENEWABLE ENERGY LANDSCAPES

I ~ v ~
The spatial infervention that deals with
I the large energy demand of the data
S sector and province of South Holland
5 G e focusses on the implementation of
R T more renewable sources of energy. The
proposal consists of the extension of

current renewable energy landscapes
and the initial development of new
energy landscapes such as;

e Biomass landscapes

Windturbine parks

Geothermal extraction sites

Solar panel parks

n the long run more rigorous energy
interventions will be proposed. Such as
the Katwijk Blue Energy powerplant, the
Stellendam lonic Energy * powerplant,
and the Brouwersdam Tidal Energy
powerplant. These interventions involve
many stakeholders on a local, regional,
national and even an international scale,
so they will be implemented in the final
consolidating stage.

\
\
\
|
|
]
N

- / Solar panels along highways

: L. - e R i +”  Solar panels along train tracks
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T 8 ol onn // o N Extension heat network

o ¥ oSN // ) e

] \ oo e % i
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Windturbine landscapes

Windturbine park on the North Sea

777/, Renewal of the Port
777/  of Rotterdam

Biomass power plants

Katwijk Blue Energy
powerp|cnt

Energy powerp|cnt

Brouwersdam Tidal
Energy powerplant
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OKM 2.5KM  5KM 10KM @
I gl ] 1

From Datasphere to Datascape 89

88 09 Spatial Interventions




EXTENSION OF THE EXISTING DATA NETWORK

The spatial infervention that deals with

/ / the data network is focussed on the

// ’ extension of the existing data services.

'y { As mentioned before there is an unfair

/ I distribution of the data network within in

! the province of South Holland. Most is

/ / ! ¢ L e ~I ,y the network is located in the urbanized

of ket S i areas of the province, whereas the more

2 hinterland areas are left with very little or
no high quality data connections.

5 N By extending the glass-fiber network
4 A ¢ into these areas the, proposed plan can

7 / el Ry ] not on|y guarantee more access an

7. 5 % I = higher inclusivity, but will also tranform
i 4 2 the current network into a more secure
P 7 / > and interoperatable system. These last
’ : values will not only improve the local and
s /X AP , Foo provincial position of the data sector, but
SeYe S ‘ will also make sure that the overall system
follows EU safety regulations when it
comes to clustering of the data services.
/ Thus making the West-Holland data
@) cluster a real international competitor
& O ® : v SN and local spatial and economic catalyst.
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DENSIFICATION DEVELOPMENTS
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The spatial infervention that deals with
the housing demand of the province
focusses on the densification of ten
strategic areas. These areas from a belt
like structure in the province of South
Holland. They consist of site that can
either be apdatpively reused or exisitng
city extension plans that can be altered
to fit more residents.

The proposed densification interventions
have a supporting role for the extending
West-Holland data, network. As  the
network extends, new businesses and
even economies can be created thus
increasing the demand on the housing
market. These densifcation inferventions
will deal with the additional demand
for residential developments, while also
partly relieving the current pressure on
the housing market.
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09 Spatial Interventions

MOBILITY AND TRANSPORT INTERVENTIONS

The spatial intervention that deals with the
mobility plan of the province focusses on
areas where switching between modes
of transport is difficult or not possible
at all. By proposing greater operability
and linking different modes of transport
in a more efficient way the provincial
mobility network will have greater
accessibility and inclusivity. By doing so
the the residence of the province of South
Holland enjoy better connectivity and will
ultimately move with higher efficiency
through the region.

Train track
........................ Metro / tram line
] Mobility HUB
(&) Train station

. Metro / tram station

Accessibility perimeter
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RESTRUGTURING THE FLOWS

All these spatial interventions have
one main objective: transforming
the current linear flows of data,
energy and material into circular
loops. Collaborations between the
28 functional zones are established,
so the flows can be optimized. There
is a difference between production,
consumption and transfer places. Each
zone gets its own important function
within the network of data, energy or
material.

Supply of data

% Collection of data

/ Storage of deto
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Keyplayers in the data system are Katwik,
where the global infernef cable enters the
mainland, and the Drechtsteden, where
the future Madaster Headquarters will be
situated. This headquarter will collect and
distribute information on urban mining
and the status of materials in the built
environment throughout the entire region.
Knowledge clusters such as universities
and business clusters with tech companies
produce a lot of data that is stored in the
region.

D[ll(l'[')l ogucing loc alion

@ Location for data storage
. Data-consuming location

puDJisSAA Hodussicy

The Greenports and the Port of Rotterdam
will produce and sfore a lot of data in
order to become Smart Ports. The realHime
data collection will be used to optimize
logistic and storage processes in these
mainports.
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Restructured Data Flow
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Large-scale and small-scale energy
production landscapes form together
the energy system of the region.

Different types of energy are distributed,
such as solar energy, biomass power,
wind energy and hydropower. Some
clusters, like the Greenports, become self-

The windturbine park on the North Sea
will provide a lot of electricity, to supply
The Hague and surrounding cities.
Adding renewable energy production
landscapes fo the Port of Rotterdam
will contribute to the sustainable energy
system of the city.

sufficient and can distribute their possible
surplus of energy fo other zones.

Electricity from solar energy Energy production landscapes

Electricity from biomass power plants Energy consumption landscapes

Electricity from windturbines

Selt-sufficient areas

Electricity from hydropower plants
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RESTRUGTURING THE FLOWS

To create a circular material system,
production and consumption need to
take place as local as possible, in order
to get a grip on the distribution chain
and reduce the need for transport.

Production, consumption and distribution
places can be distinguished. From
the production places, materials are
transported towards one of the regional
storage hubs, such as Alphen aan den
Rijn, Zoetermeer or Gouda. Businesses

/

From storage hub to material demanding

places and vice versa

m
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From material production to storage hub

and individuals can use these hubs to pick
up or bring back materials and products.
These will then be brought back to the
right location for recycling, resharing
or upcycling. The Drechtsteden and
Port of Rotterdam are the main material
production clusfers.

Material production places
Material storage hubs [upcycling, recycling and resharing]

Material demanding places

@00

. Lisse & Hillegom

Restructured Material Flow
Author

INFLUENGING OTHER FLOWS

Flow of Goods

Five logistic, cooperating hubs structure
the disfribution of goods on a regional,
national and global scale.

The Port of Rotterdam is the gateway from
the world to Europe and the other way
around. A part of the incoming cargo
is distributed to Alpherium, the logistic
center in Alphen aan den Rijn. From
this hub, it is further fransported info the
country.

The Greenports of Westland, Bleiswijk-
Piinacker and Boskoop produce food
products for global distribution. A close
collaboration with the Port of Rotfterdam,
that is smartdata-driven and supported
by the digital and physical infrastructure,
is necessary to preserve the global
economic position of this region.

Influenced People Flow
Author

Port of Ro ferdam

Heek van Holland

Gorine hem

Flow of People

By restructuring certain flows in the region,
other flows will be influenced.

New workplaces, living places and
fransportation places will emerge from the
developments.

The 28 functional zones in the region can
be roughly subdivided info environments
with three different qualities: locations
with employment value, locations with
leisure value and locations with living
value. Some (urban) areas comprise all
three values to a large exfent.

. L]
Lcewndie0Z \

Influenced Goods Flow
Author
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INTERVENTION EXAMPLES - PASSPORTS

Passport Stellendam (Delta)

Description of the Location

Socio-ecnomonic Status

Status in Regional, National, and EU Context
Problem Statement

Stakeholder Analysis

Vision for the Location

Circle Diagram of Local Circular Flows
Strategic Local Interventions

Identity & Atmosphere

Passport Zoetermeer

Description of the Location
Socio-ecnomonic Status

Status in Regional Context

Problem Statement

Stakeholder Analyis

Vision for the Location

Circle Diagram of Local Circular Flows
Strategic Local Interventions

Identity & Atmosphere
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Presence of Networks and Facilities g A AN ;
Zoetermeer ' ¢’ 7
Delta Expand the networks S ANT o
and create new facilities L A a2t NS A
Zoetermeer Existing networks and faciliies <=~ A

Different Landscape Types

Delta Hinterland
Zoetermeer Urban/Peri-urban Landscape

Consolidating

Different Phasing Stages

Delta 3rd phase Consolidating Phase
Zoetermeer 1st phase Testing Phase

Buiposdn

Testing
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PASSPORT STELLENDAM (DELTA)

Status In Regional, National, and EU
Context

The North Sea

The Rhine-Meuse Delta is the river delta
in The Netherlands, which is combined

with two rivers, namely The Rhine and
The Muese.

-~ The Rhine is one of the major rivers in Eu-
' rope, flowing through six countries from
its source in Switzerland (Most , van der
H., 2009). It starts to divide info two ma-
jor branches at the Netherlands-German
17+~ border and continves to flow through
o the Dutch landscapes and many import-

ant Dutch cities, for example, Nijmegen,

Haringvleitsluizen
Rijkswaterstaat (n.d.)

Socio-economic Status

Population Age Group i p Dordrecht, and Rotterdam, before reach-
Monicipalt Muricipality . .7 ing the North Sea at the infervention
Westvoorne mrad Westvoorne t— oo N Area .
.... HéHevoets\uis _—— Hellevoetsluis Germany 7 ' '
Nissewaord ™ Nissewaord : The Meuse has its source in France, flow-
Hoeksche Waard o050 Hoeksche Waard L sV EN mg fhrough Be|g|um and enfering the
Goeree-Overflakkee e Goeree-Overflakkee ~ Netherlands near Maastricht. Stretching
South Holland B _' 7 tothe North, it starts to combine with The
° O om0 B : Rhine’s branches and creates the estuary.
opulation (person) e m— m— o m— Age Group (Percentage) \
Allecijfers. (2020) 015y 1525yr  2545yr  4565yr  >65yr Alleciffers. (2020) / ,
What poses more significance to this
Density Average Income ‘ estuarine delta is the location within the
OIKM 15KM 30KM 6OII(M @ il Maricialty ., port cluster, the Port of Rotterdam, and
Goeree-Overflakkee in South Holland ~ YVesivoome — Weshvoorne — the Port of Antwerp. The high mobility of
Bosedon Qs |iollevoetsluie - Hellevoetsluis — ship transport can be witnessed here.
- . Nissewaard ; : : - -
Description of the Location e e Nissewaard 0 2 o .
. : ) . Hoeksche Waard Hoeksche Waard — ¥y , In conclusion, it can be seen that this del-
The intervention is located in the Goeree-Overflakdkee === » q - -~ T/~ ) | ol ds th .
south-western area of the orovince oeree-Overflakkee Goeree-Overflakkee ™ -\ . 7N - tais not only crucial towards the province
r p /" South Holland 2 South Holland — } i ‘ ‘ ) of South Holland and the Netherlands
where the rivers flow through and enter N \ VL . :
M . 0 50 000 1500 o T0m0 2000 30000 0o : but also to the international level.
the North Sea, making it the vital delta Densiy [person/mf] Average income (€/year) O F ( ! Vel I v
. Alleciffers. (2020) Alleciffers. (2020) France . ) / "
of the region and country. The chosen ) ERPR
site is situated in the municipality of Go- "
eree-Overflakkee, surrounded by oth- . - N -~ - -
er municipalities, namely Westvoorne, atura 2000 site 2 -
Hellevoetsluis, Nissewaard, Hoeksche The North Sea ) Wy
Waard, and Schouwen-Duiveland which ', AT GEGEN
belongs to the province of Zeeland. Stel- R - ees
lendam is the town surrounded by two st Switzerdand 0 T ) ?/%: I
river mouths: Haringvliet on the North- / , NSy 8 X
ern side, where Haringvlietdam connects _ 3 3 N
this town and Voorne-Putten Island, and pAm
Grevelingenmeer in the South. . A
Natura 2000 C ,
Stretching across all 27 EU countries, =z et oy
Natura 2000 is the world's largest co- N " [ @
. //' lerneuzen Il
ordinated network of protected areas. It a port Clustors
accommodates resting sites and natural - — Author
habitats for rare, threatened species (Eu- _ N
A | Schouwen-Duiveland \
ropean Commission, 2020). This delta '
comprises many Natura 2000 sites, as /
can be seen on the map (figure xx). OKM_5KM  10KM _ 20kM @ ' OkM __ sokm - T00KM 200KMm
I | I | 1 \ |
Natura 2000 sites within delta area ' \ Status in the EU context
Based on European Environment Agency. (n.d.). Author
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PROBLEM STATEMENT

Regional & International
Microplastics Contamination

The estuary is the area where rivers
reach the sea, which means that it is
the gathering place of all the sediments
flowing along the way from the river
source. This includes the sediments that
can cause water pollution, particularly
plastic waste, which could flow out fo the
sea if they are not trapped.

Plastics can be categorized by their par-
ticle size. The large plastic objects are
classified as macroplastics, which have
their size more substantial than 5mm, for
example, plastic bags and bottles. While
Microplastics are the unidentified plastic
pieces, with a diameter of less than 5mm
(Winton, Anderson, Rocliffe, & Loiselle,
2020, pp. 1-3), Macroplastics could
be trapped at the watergate to prevent
they reaching the sea. Nevertheless,
the invisible plastic particles can sneak
through the dam and eventually leading
to ocean contamination. According to El-
len MacArthur Foundation (2017), in the
ocean, there will be more plastics than
fish by 2050.

Besides the impact on the seawater and
marine ecosystem, it also causes a severe
effect on us as a human being, which we
might not realize. Each main meal we
ingest contains more than tiny 100 plas-
tic particles (Catarino, Macchia, Sand-
erson, Thompson, & Henry, 2018, p.
681). This shows that our health can be
threatened by microplastics by the con-
sumption of contaminated seafood, and
eventually cause the vicious cycle.

Regarding the condition as mentioned
earlier of this delta and the drastic im-
pacts, the problems of microplastics con-
tamination can be seen and need to be
tackled. By implementing this, the aquat-
ic ecosystem and people’s health will be
enhanced.
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Local & Regional
Flood Risk & Protection

Haringvliet Dam

Haringvliet Dam is one of the primary flood defense structures
which also functions as storm surge barriers. It contains the
Haringvliet locks, preventing the low lying land from high sea
water level. The locks are opened or closed depending on the
amount of water entering the country at Lobinth (Rhine) and
Borgharen (Meuse). It has been opened since 1970. Therefore,
it needs renewal to ensure the efficiency of flood protection in
the future.

However, others flood defence structures are also indispens-
able. Voorne-Putten and Goeree-Overflakkee islands are pro-
tected by the dikes (See the below figure). These structures need
to be monitored to make sure if there was any breach and
defect in the system. Thus, the maintenance and evacuation
procedure can be implemented in time.

3 O & Westvoorne
Billion-m3 "\

of water drains through
Haringvliet Sluices annually

Hellevoetsluis

Haringvliet Dam

Stellendam

Haringvliet Dam Overview
Author
Information based on Rijkswaterstaat. (2020)

Failure Probability
Author
Information based on Vergouwe, (2016)

Fresh Water

Southwest Delta is the vital freshwater source of the region.
The islands in this are, West-Breabant, Tholen, Sint Philipsland,
and Reigersbergsepolder receive fresh water from the tribu-
taries, such as Biesbosch, Hollandsch Diep, Hairingvleit, and
Volkrak-Zoommeer lake. Major consumers are the agricultural
sector, industry, and drinking water companies (Ministerie van
Infrastructuur en Waterstaat, 2019). According to Rijkswater-
straat (2018), the Haringvleit dam has been opened to allow
fish migration and restore the western brackish water region.
As the dam controls the entry of salt water from the sea into the
rivers, opening the dam for aforementioned reason means that
the potential of fresh water can decrease due to the salination.
Altogether with the microplastics contamination issue, the fresh
water bodies need to be ensured of its great potential to serve
the region.

Individual Risk
Author
Information based on Vergouwe, (2016)

L s

Haringvleit
NE Y Biesbosch
Hollandsch Diep ’/

Volkerak-Zoommeer

&—/\% —> Freshwater

Freshwater Distribution with South Holland
Author
Information based on Ministerie van Infrastructuur en Waterstaat, (2019)
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STAKEHOLDERS ANALYSIS

To comprehend who are the stakeholders involved within this infervention
exmaples, they are positioned in the triangular diagram, which is divided
into three scales: international, regional, and local. Moreover, The power
and interest table is used fo analyze their amount of power and interest.
Besides, they are also mapped to see the overview of where they are
located in the province. Altogether, we learned which stakeholders need
to be persuaded and which ones we can use to support the ideas in our

development strategy.

~
@ European Union
@ European Commission
i of Rofterda @ National Governments |
® Portof Roflerdom | gy province of ZH 8 2L
I A I | ' @ Ministry of Infrastructure
® Ministry of Health | | @ Ministry of Agriculture
| @ Ministry of Economic Affairs |
@ Staatsbosbeheer
| @ Rijkswaterstraat |
| @Waterboards
@ Mun. of Gogree:Overflakkee
o I . @ Mun. of Schouwen-Duiveland
Q @ Investors | @ Mun. o‘Wez'vopme‘
3 ® '
ce @ Mun. of Hoeksche Waard
| @ Mun. of Nissewaard | | '@ Energy Suppliers’
I ® TUDelff |
® Dellores
® TNO !
| | | @ Energy Innovation Board
| @ Housing Association | @ Material Recydir_sg Companies
®Developers
| @ Educational 1.1 1.1
*Institutions - - @ Local Companies :
@ Healthcare - +@-Farmers-and Landowners
||| Inshitutions | | I -
@ Workers Unions @ Residents
Interest
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VISION FOR THE LOCATION

2020

2025

2020; Existing situation

As mentioned before, the Stellendam
Delta proposal focusses on the most
Southern island of the Province of
South Holland, also called Goeree-
Overflakkee.

Currently this island has no high-quality
data network in place and consists of
a few municipdlities that are mostly
linked to agriculture. The island is mostly
characterized by its special ecological
and delta environments.

Goeree-Overflakkee plays in important
role in the overall delta protection of
the South Holland province. Maijor
delta protection structures such as
the Haringvliet and the Brouwersdam
protect the island and the hinterland
from flooding by the North Sea.

Futhermore the island has a rich
biodiversity as it houses both fresh and
salt water that attract all kinds of species.
Thus most of the Islands delta is protected
by natura 2000 regulations. So the
site has not only local, provincial, or
national laws and regulations to obide
by, but also international accords and

laws such as the European Natura 2000
legislation.The area is accessible by one
main infrastructural connection, namely
the N57 provincial road. There are
no major public transport connections
in the area other than the local bus
services. Current vision documents
for the area propose the expansion of
public transport services in this ares.Also
the engery landscapes that exist on the
island are to be expanded and futher
developed. This includes the norhtern
wind park in the Norht Sea and on land
wind parks.

All in all, the island of Goeree-
Overflakkee has great potential for the
implemtation of a high quality data
network that will help activate local
qualities such as the diverse ecology and
renewable energy potentials.
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Delta - Existing Situaiton
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source

Existing Greenport
Data Center

2025; laying grounds

Within the first five years of development
the Stellendam Delta proposal introduces
new renewable energy sources on the
Island, such as the havenhoofd Wind
park that will be situated next to the N57
provincial road. This intervention will
help the local energy transition and will
prepare the area for the coming delta
data cluster.

The Port of Rotterdam who is a very
important regional stakeholder will aslo
further develop in the first 5 years of
development. A new data cluster will be
introduced into the port of Rotterdam and
will extend the data network towards the
southern part ot the province.

By creating this data network, new
businesses will get a chance to develop
in the port of Rotterdam. These
businesses will have the opportunity
to utilize the high speed data network
to optimize the enourmous flow of
goods and materials in the harbor. As
the port of Rotterdam is entry way for
most of goods and materials in Europe
this local data transition will not only
stimulate the local environment but it willl

also help internationl connections and
flows. Thus enhancing the infernational
competiveness of the Port of Rotterdam
and all its industries.

All in all,will this stage of the proposal
focus on the so-called ground works
for the data hub that will arrive in the
next phase. Supporting facilities such as
diversified port economies and extended
engergy landscape will prepare the
island for the arrival of the data network.

Delta - Laying Grounds
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source

Existing Greenport
Data Center

Proposed N57 Wind park

Proposed Port Data
Hub (DHT)

New share / reshare
material flow
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VISION FOR THE LOCATION

2030

2030; Delta Data Hub

In this second stage of the proposal the
island of Goeree-Overflakkee will get its
physical data infrastructure constisting
of a high quality glass-fiber connection
to the West-Holland Data cluster and a
brand new delta Data Hub.

The data network is extented towards the
island by following the N57 provincial
road and will connect to the new delta
Data Hub. This Data Hub will activate
local qualities by actively cleaning,
monitaoring, and enhacing of the local
ecology fo the haringvliet. Thus giving
flora and fauna the chance to further
diversify the area. This will be achieved
throught the filering of the local water
through the cooling system of the Data
Hub. Other than this physical effect of
the introdcution of high quality data
connections to the area, the increased
monitoring will provide the area with a
lot of usefull data that might attract new
businesses to the region.

So to cope with this expanded business
activity the proposal also looks towards
the existing built environment of the
island and plans to intervene, revitalize,

110

update the existing redisdential areas.
Whilst also proposing new development
close to the Data Hub to create a lively
lcoal urabn fabric.

All of this is partnered by the extension
of the renewable engery sources by
developing a new solar park neighboring
the Data Hub.

To conclude, this stage is all about setting
up the Delta Data Hub and establishing
a connection fo the West-Holland Data
Cluster.
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Delta - Delta Data Hub
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source

Existing Greenport
Data Center

Proposed N57 Wind park

Proposed Port Data
Hub (DH1)

New share / reshare
material flow

Proposed N57 Solar park

Proposed Delta Data
Hub (DH)

Densification Intervention

2040

S—
--------"------------...-.--
'

2040; local enhancement

The next stage will focus on the
enhancement of the local urban fabric
and systems. These inferventions
involve more stakeholders and thus take
more time to develop. This proposed
local enhancement stage will take
approximately 10 years, leading
towards 2040.

In this stage of the phasing the proposed
Delta Data Hub will reallly consolidate
itselft in the West-Holland Data cluster
and in the local urban fabric. New
implementations of the data network in
the island are proposed in this stage.
One of these implementations is the
Data Delta protection programme that
enhances the existing delta protection
stystems.

As mentioned before, the Goeree-
Overflakkee island is connected to very
special delta. Most of the European rivers
end up in this specific delta. Not only
the North Sea poses a threat, also the
inland rivers bring a centrain kind of risk
with them. By linking up the extended
data network to the sensory systems
of the Delta protection programme the

overall response time and monitoring of
the delta will be much improved. Thus
creating more safe living conditions on
the hinterland areas.

Also new material based industries will
be able to pop up in the Delta data hub
knowlegde cluster. These businesses can
be actively linked to the data hub water
filtering systems and will be able to use
the extracted microplastics as a resource
for new building materials. By doing so
the overall Data Network will not only
help with the online sharing of material
knowledge, it will also provide actual
resources for the new material industries.

All in all, will this stage help create a
more diverse local economic landscape
and will use the engergy landscape to its
fullest potential.
Proposed Material
‘ cluster based on
mcroplastics

Proposed Data Delta
protection

—
D | TN
—

—
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Delta - Local Enhancement
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source

Existing Greenport
Data Center

Proposed N57 Wind park

Proposed Port Data
Hub (DHT)

New share / reshare
material flow

Proposed N57 Solar park

Proposed Delta Data
Hub(DH2)

Densification Intervention
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Existing Data Infrastructure

Existing Transportational
Infrastructure
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VISION FOR THE LOCATION

2050

Existing Renewable
Energy Source

Existing Greenport
Data Center

Proposed N57 Wind park

Proposed Port Data
Hub (DH1)

New share / reshare
material flow

Proposed N57 Solar park

Proposed Delta Data
Hub(DH2)

Densification Intervention

Delta - Circular Finish
Author

Proposed Material
cluster based on
mcroplastics

Proposed Data Delta
protection

Proposed Stellendam
lonic Powerplant

2050; circular finish

Inthis last phase of the intervention the final
energy landscape based developments
will take place. Starting with the further
expansion of the North Sea windpark.
But also the deve|opment of the bigger
and more influential Stellendam lonic
powerplant that will finilize the delta
mqsterp|c1n for the region.

The Stellendam  lonic  powerplant
combines the southern saltwater supply
with the northern freshwater supply in
an effort to create renewable energy.
This development requires a large
delta infrastructural intervention. Both
bodies of water need to be connected
in a controlled way. The Datascape
proposal will follow the existing Deltares
& Stellendam Omgevingsvisie for this
deve|opment.

By introducing this new renewable
energy source dlso other types of
development can be introduced in the
area, and thus further diversifying the
region. Densification projects will take
place in the area, and will help shorten
commuting distances, stimulate to local
business environment. The visitor center
function of the Delta Data Hub will
further help attract activity to this area
and will stimulate the awereness about
local eco|ogy and delta structures.

To conclude, the proposed Delta Data
Hub intervention is based on a wide set
of development related to the five main
flows [Data, Energy, Materials, People,
and Goods]. These flows will gather in
the Data Hub, with the data acting as
a backbone for the creation, reusing,
and sharing of knowledge between
governments, economies, and people.
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GIRGLE DIAGRAMS OF LOCAL GIRCULAR FLOWS

In this chapter the five main flows [Data,
Engery, Plastic, Water, People] of the
Delta Data Hub intervention are shown
in relation to each other. The main circle
diagram below shows the importance
of the supporting structures for the
proposed data network extension, such
as the extended and newly developed
engerly landscapes that will provdive
renewable energy resources to the
region.

this sharing of data is the improvement of
the local environment by creating a Data
Hub system that actively filters the delta
water and by doing so new micro plastic
industries can be redlized at a local
scale. So on the much larger infernational
scale the delta pollution problem will be

Overall Flows

o
—
The new Data Hub will have a central "8
position in the overall system and will 2
bring together and even link the other 2
flows and stakeholders by sharing of data, 0
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adressed by filtering. And on a local
scale the biodiversity of the environment
will get a change fo further develop by
these filtering systems, while also creating
a more diverse economic landscape by
infroducing more business opportunities.
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RATEGIC LOGAL INTER

The local Data Hub on the Goeree-
Overflakkee island will supply this
part of the province of South Holland
with a steady and high quality data
connection. This proposed intervention
will furthermore deal with one of the
local qudlities, the diverse haringvliet
delta.

The haringvliet delta is an accumulation
of many international waters, such as
the many rivers of Europe. The local
biodiversity is threatened by the polluted
waters that enter The Netherlands thorugh
these rivers. As mentioned before, these
waters carry high concentrations  of
microplastics and the haringvliet delta
forms the last stop until this pollution
reaches the North Sea. Once micro
plastics reach the sea, they become
very hard to extract, so the Datasphere

to Datascpae proposal suggests an
infegrated Data Hub filtering system that
will extract the microplastics from  the
body of water.

The filtering system can be integrated in
the active cooling system that is needed
for the Data Hub. The cooling system
will pump in water that will than cool
the internal liquid heat transfers system.
The heated water will then go through
a series of heat transmitters to, agian,
exchang as much energy [heat] to a
third system that is linked to look district
heating. The last step of the overall system
is foo dispose of the cooling water, that
up until this point is sfill polluted. Before
the water refurns to the haringvliet the
Delta Data Hub intervention will push
the water trough carbonized filters in an
effort fo extract microplastics. By doing so
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Delta - Strategic Local Intervention
Author

the water loses it polluting microplastics
and will give the local ecology a better
chance to thrive. Vegetation and animals
will have better living environements
and less pollution will reach the Sea.
This intervention does not deal with the
source of the micro plastic pollution, but
will prevent unnecessary harm to the local
environment. The haringvliet is not only a
special nature reserve, but it is also used
for as a drinking water supply for big
parts of South Holland province.

So to conclude, the proposed data
intervention will also help with the physical
improvent of the local living environment
and that of the province.
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As shown on the previous pages the
Delta Data Hub intervention focusses on
five main flow; Data, Energy, Materials,
People, and Goods.

The systemic sefcion that is featured
above shows the five main flows and
how they inferact with each other after the
proposed interventions have faken place.

First of all the section features some of the
important data infrastructural elements that
have to be constructed in the first stages
of the development. This includes glass-
fiber cable, transmittion fowers, junction
boxes, sattelites, servers, routers, and
even consumer products such as lapfops,
smartphones, tablet, etc. This wide variety
of devices and infrastructural elements
creates many connection possiblities o
the overall WestHolland Data cluster.

Governments, regional systems, business-
es, and people will be able to connect to
our data network much faster, thus ensur-
ing more knowledge transfer in our ever
digitizing world.

The data network acts as a backbone for
the envisioned circulair data and material
economy. The data network will contribute
with both physical data infrastructures and
non-physical infrastructures to the linking
of economies. The spatial infeventions
are mostly focussed on the gathering and
fransporting of knowledge. Some of the
spatial outcomes of these inferventions
are the Delta Data Hub that acts as a
data center, connector, delta clean-up,
and a Vvistors center about data and
the haringvliet Delta and how our data
society is confributing to the profection of
our hinterland.

Delta - Systematic Section
Author

The nonphysical infrastructures  are
focussed on the creation of knowledge
plafforms  where  ideas, data, and
concepts can be shared. An example of
one of those platforms is the ‘harvestmap.
nl" sharing community, where reusable
building materials are shown, traded, and
even sold. By proposing an extensive data
network a link between the harvestmap
platform and the governmental Madaster
can be ensured, thus creating a much
more  complete  circulair  approach
towards material and data flows.

To conclude this data intervention is all
about connecting a wide range of sfake-
holders and creating a platform for knowl-
edge ftransfer between economies, so
South Holland can truly become a prov-
ince that is all about reusing, recycling,
and sharing.
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IDENTITY AND ATMOSPHERE

Visualization of Delta Data Hub
The image shown above visualizes the nano scale Author

implementation of the Delta Data Hub Proposal.

The image shows the participatory elements of the dafa hub
such as the vistors center that stimulates the spread of data
and delta related knowledge, as well as the recycling truck
that indicates existance of the new micro plastic processing
industries. Overall the image shows the interaction between
the different stakeholders and economies within the region
whilst promoting the six datascape values [see icons].
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Visualization of Densification and Housing Projects Alongside the Delta Data Hub

Author

The image shown above visualizes the nano scale

lects

ing proj

tion and hous
ide the Delta Data Hub.
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lementation of the densif;

imp

that are developed alongs

infegration of data infrastructure,

innovative energy landscape, and housing strategies on

The image shows the

Overflakkee island in the Southemn parts of the

overall province.

the Goeree-

121

From Datasphere to Datascape

10 Intervention Examples - Passport Stellendam (Delta)

120



Zoetermeer

Leidschendam-Voorburg

The Hague

" Zuidplas

Se-- Lansingerland

Pijnacker-Nootdorp

Description of the Location

Situated in between the principal city of
the province, The Hague, and the Green
Heart, Zoetermeer is characterized by
the urbanized environment and the
Dutch polder landscape. On its Northern
and Eastern borders, the edges dividing
urban landscape and natural landscape
can be seen. While on the southern side,
the adjacent municipalities of Lansin-
gerland and Pijnecker-Nootdorp are
the Greenport clusters, where the large
patches of green horticulture are locat-
ed.

Demographically, Zoetermeer is the
third-largest population center in the

10KM 20KM 40KM

Zoetermeer in South Holland
Based on Qgis

province, after Rotterdam and The
Hague. Therefore, when comparing the
density with the municipalities around,
Zoetermeer is the most densely popu-

lated. However, the average income of

its citizens could be an issue, since it is
slightly lower than those of surrounded
municipalities.

Regarding the potential of security, Zoe-
termeer was chosen to be the location
of the governmental organization. The
General Intelligence and Security Ser-
vice or AIVD have its fully fenced head-
quarters in the city center. It is in charge
of gathering intelligence and assisting in
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Aerial View of Zoetermeer
Buro Sant en Co. (2018)

Socio-economic Status

Population
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combating domestic and foreign threats
to national security (Ministerie van Bin-
nenlandse Zaken en Koninkrijksrelaties,
2019).

The economy of Zoetermeer primari-
ly depends on Information Technology
businesses. The city is equipped with
modern infrastructure. Het Forum, the
digitized center in the city center hous-
es city hall, central library, and other
companies. Dutch Innovation Park is
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located on the southwestern side of the
municipality, where numerous IT-related
firms, particularly software development
companies, are based here, including
Siemens and Atos. Academically, within
the compound, The Hague University of
Applied Sciences established its campus.
It provides research-based education
focusing on IT and design in collabora-
tion with the IT business community (The
Hague University, 2020). This illustrates
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the connection between IT-wise educa-
tion, research, and business within the
Dutch Innovation Park.

The municipality connects to The Hague
and Gouda by A12 highway, as well
as by train. Moreover, the tramline goes
pass its city center connecting with The
Hague Central Station. For this reason,
Zoetermeer will be the anticipated mobil-

ity hub of the region.
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Zoetermeer Existing Situation Map
Based on Qgis
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PROBLEM STATEMENT

High Unemployment Rate

Comparing to the surrounding munici-
palities, Zoetermeer experienced higher
unemployment rate at 4% of the popu-
lation of the municipality. Also, half of

soio-economic issue needs to be solved
to provide more job opportunities es-
pecially the semi-skilled professions to
the jobseekers. However, the other half

in the municipality, particularly the Dutch
innovation park, there is a high prospect
of more special-skilled employment op-
portunities occurring in the future.

the unemployed people do not have any

of them is also important, as they have
basic qualification for the education. This

higher skills. With all the existing assets

Unemployment Rate

Municipality

Zoetermeer 7.0%

Pijnacker-Noortdorp —

Alphen aan den Rijn 30%

Lansingerland 2 0%

Leidschendam-Voorburg EA

South Holland 75%
0 1% 2% 3% 4%

Unemployment rate of 15-75 yrs (%)
Gdindex, (2018)

Jobseekers by Level of Education

49.9%
No Basic
Qualification

14.2%

Unknown

3.1%
WO Master

8.7%
HBO Bachelor

19.0%
MBO from Level 2

5.0%
HAVO & YWO

Gemeente Zoetermeer, (2020)
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Vacant Buildings

As developments have happened in Zoe-
termeer, for example, brand new office
buildings, companies are attracted to
rent and occupy those new spaces. This
leaves many obsoleted structures all
around the city which also contributes to
more possibilities of crimes within and
around these buildings. Moreover, the
maijority of built environments in this mu-

nicipality was constructed before 1980s
or more than 40 years ago leading to
the lower woz value compared to other
municipalities around and the province.
Therefore, there are high feasibilities of
demolishing these structures in the future
and all the residual construction mate-
rials need to be organized and utilized

instead of dumping them.

a

-

\

s v‘w o \ -
% Leidschendam-Voorburg M

WOZ Value
Municipality

Zoetermeer

PijnackerNoortdorp —

Alphen aan den Rijn  (e—

Lansingerland =

Leidschendam-Voorbur N}

The Hague ———— 1]
South Holland [r———
Netherlands p—
0 100,000 200000 _ 300,000 400000

WOZ Value (€)
Allecijfers. (2020)

Old FME Building
Old FME Building, (n.d.)

Abandoned Office Building
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STAKEHOLDERS ANALYSIS

Municipalty
Higher educational insfitufion
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VISION FOR THE LOCATION

2020

2020; Existing situation

As mentioned before, Zoetermeer is
situated in the prime location where it is
surrounded by The Hague, Rotterdam,
and the Green Heart.

Currently, the transportational
infrastructure  has  already  been
developed and the accessibility from
other cities has been provided. The main
infrastructural connection is the A12
highway which runs in the east-west
direction, stretching from The Hague to
the German border.

Public transportation has also already
existed. The railway runs parallelly to
the highway connecting The Hague and
Gouda. These two main infrastructural
lines separate the municipality into
Northern and Southern parts. Moreover,
light rail transit called RandstadRail
has been operating, linking The Hague
and the city center of Zoetermeer as
well as other neighbourhoods in the
municipality.

When looking at the current data
connection, Zoetermeer is equipped with

the network of the underground data
cable. It can be seen that the cable lines
were installed along the transportational
infratructure such as highway and roads.

Renewable energy source can be found
in the form of wind turbines. They are
situated on the Southern side of the
municipality.

In  conclusion,  Zoetermeer  has
many existing assets including the
aformentioned IT-related community and
institution, and AIVD, which added the
potential to the city. Therefore, it is suitable
to implement the campus-wise data hub
that will be the cc:’ro|yst to enhance the
circular flows and local values. Besides,
altogether with the existing data grids
and other infrastrustures, it will be
developed in the testing phase.
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Zoetermeer - Existing Situation
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source

2025; Local enhancement

Within the first five years of development
Zoetermeer proposal introduces new
two data hubs. The first chosen location
is wihin the Dutch Innovation Park where
IT-related companies and The Hague
University campus is situated. This
data hub will help increase the value
of participation. Integrated with the
existing IT community, this data hub will
be the platform where the knowledge
innovation happen. Moreover, the value
of equality will as well be enhanced,
specifically, job opportunities for all levels
of education. For example, highly skilled
labors are needed for software writer
positions, while converting hardware
will be the job for medium skilled labor.

The second locationis within the city center
where AIVD is located. This development
will enhance participatory value. To
illustrate, it can be a city activator where
people from all educational levels can
come together and share the knowledge
in a more practical way. In the mean time
the surrounding neighbourhoods will be
densified due to more job opportunities
generated from the data hub.

Regarding energy transition, the new
energy landscape will be developed
along A12 highway, as it has potential
for solar energy.

Zoetermeer - Local Enhancement
Author

Existing Data Infrastructure

Existing Transportational
Infrastructure

Existing Renewable
Energy Source
New Data Connection

at Dutch Innovation Park

E Proposed Data Center

Proposed Data Center
at Dutch Innovation Park

. Proposed A12 Solar Park

' Densification Intervention

From Datasphere to Datascape 129



VISION FOR THE LOCATION

2030

4 e e
L

Existing Data Infrastructure

Existing Transportational

I
Infrastructure
Existing Renewable
Energy Source
Wind Turbines
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Mobility Hub Infervention

Zoetermeer - Circular Finish
Author

Circular Material Flow

Proposed Material Cluster

2030; circular finish

In the last stage, the data hub within the
IT community which is close to the A12
highway will serve as a data-processing
element, optimizing the traffic flow and
security. The generated data will also be
used to kickstart the mobility transition,
integrated with the exising public trans-
portation.

The material hubs where building mate-
rials from the obsoleted buildings can be
shared and reshared will be developed,
leading to the circular built environment.

Moreover, more renewable energy land-
scapes will be developed. The green-
house horticulture has a great potential
for solar panels installment on the its
roof. Therefore, the solar energy will be
generated and provided to the data hubs
and built environment.

From Datasphere to Datascape 131



GIRGLE DIAGRAMS OF LOCAL GIRCULAR FLOWS

In this chapter the four main flows
[Data, Engery, Materials, and People] of
the Zoetermeer Data Hub intervention
are shown in relation to each other. The
main circle diagram below shows the
importance of the supporting structures
for the proposed data network
extension, such as the extended and
newly developed engerly landscapes
that will provdive renewable energy
resources to the region.

The new Data Hub will have a central
position in the overall system and will

bring together and even link the other
flows and stakeholders by sharing of data,
knowledge, and inferests. An example of
this sharing of data is the devleopment
of a new type of educational institute
that gahters people from all educational
levels and makes knowledge transfers
specifically about data and recycling
accessible to all.

Overall Flows

A12 highway

9
%
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By doing so the proposal will not only
creafe a sociefal impact by extending and
branching out the existing data network,
but will also create a wider knowledge
base about data industries which could
lead o new dutch industries that design,
manufacture  elements  for the further
development of the circular data system.
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RATEGIC LOGAL INTER

Secure data connector

The local Data Hubs within the
Zoetermeer municipal boundries will
extend the exisinting data network to
work at a much higher efficiency.

As mentioned before, Zoetermeer is
situated in o prime location between
The Hague, Rotterdam, and the Green
Heart. Currently, the transport orientated
infrastructure is a part of an advanced
provincial and even national network.
Accessibility from and fo other cities has
been is relatively high, with the main
infrastructural connection being the A12
highway which runs in the eastwest
direction, strefching from The Hague fo
the German border.

Public fransportation in the area consists of
three parts. The railway runs parallelly to
the highway connecting The Hague and

Gouda. The train tracks and A12 highway
separate the municipality into a Northern
and a Southern part. Moreover, a light
rail transit option called the RandstadRail
has been operating for a couple of years
and thus linking The Hague and the city
cenfer of Zoefermeer as well as other
neighbourhoods in the municipality. The
proposed data network development will
make sure that the intermodal transport
will run much more smooth. Thus ensuring
an overall highter transportation efficieny
and a more optimized energy use.

The current data cluster in Zoetermeer
is equipped with a network of
the  underground  data  cables.
Renewable energy source can be found
in the form of wind turbines and they are
mostly situated on the Southern side of the
municipality.
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Zoetermeer - Strategic Local Intervention
Author

The Zoetermeer Data cluster proposal
actually plans for the development of two
data hubs. Zoetermeer has many existing
local qualiteis such as the oformentioned
[Trelated  community and  institutions,
an the AIVD. Therefore, Zoefermeer is
suitable location for the implemention
of two campuslike dafa hubs. One
that will act as a catalyst to enhance the
circular material flows and one that will
further develop dufch data and reclycing
knowledge.
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As shown on the previous pages the
Zoetermeer Data Hub intervention
focusses on five main flow; Data,
Energy, Materials, People, and Goods.

The first chosen location for development
is wihin the Dutch Innovation Park where
Trelated companies and The Hague
University campus are situated. This data
cenfer will help increase the value of
participation. Integrated with the existing
IT community, this data center will also
become a platform where knowledge
and innovations related to the data
sector can be exchagned or developed.
Moreover, the value of equality will
as well be enhanced, specifically, job
opportunities for all levels of education.
For example, highly skilled labors are
needed for writing software, while
converfing hardware will be the job for

R_—=V

medium skilled labor. This Innovation
Data Hub will help set up a much stronger
Dutch data service sector and might even
lead to local manufacturing platns of the
needed infrastructural elements and thus
creating less need for the costly and
polluting import of products.

The second proposed data location
is within the city center of Zoetermeer,
where AIVD is located. This development
is fccussed on the creation of a new public
campus which will enhance participatory
values and will pose as anew face for
the local governemental stakeholders.
In this location a CAMPUS with a local
produaciton nature will be proposed.
Zoetermeer will become the Tluster of
the province, the city is wellconnected
by different transport modes and houses
departments of the Hoagse Hogeschool

Zoetermeer - Systematic Section
Author

that are focussed on the [T-sector. Besides
that, the AIVD headquarters are situated
in this city. This all adds up fo a site with
great data networking potential.

To conclude these dafa inferventions in
Zoetermeer are all about connecting a
wide range of stakeholders to new econ-
omies and vice versa. The creation of a
provincial plafform for dafa education is
essential for the future maintance and de-
velopment of the overall system. This will
all garuantee that South Holland can truly
become a province that is all about reus-
ing, recycling, and sharing.
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IDENTITY AND ATMOSPHERE
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Visualization of Zoetermeer City Center Data Hub
The image shown above visualizes the nano scale Author

implementation of the Zoetermeer Central City Data Hub
Proposal.

The image shows the participatory elements of the data
hub such as the education center that stimulates the spread
of dato and recycling related knowledge. Overall the
image is showing the interaction between the different
stakeholders and economies within the region whilst
promoting the main six datascape values [see icons].
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IDENTITY AND ATMOSPHERE
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Visualization of Densification and Housing Projects Alongside the Zoetermeer Data Hub
The image shown above visualizes the nano scale Author
implementation of the densification and housing projects
that are developed alongside the Zoetermeer Data Hubs.

The image shows the integration of data infrastructure,
innovative energy landscape, and housing strafegies in
the Zoetermeer municipality. The proposal focusses on the
development of affordable and diverse living opportunities
within the city center.

138 10 Intervention Examples - Passport Zoetermeer
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PHASING AND STAKEHOLDERS

Regional interventions

Phasing Stages

Planning of interventions

Types of stakeholders

How to establish stakeholder involvement
Four regional keyplayers highlighted
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Eneray londscope Dota infrostruch

Energy landscapes Data infrastructure Mobility hubs Material hubs Data clusters

Regional Interventions
Author
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PHASING TABLE

What? largescale  interventions  that
change the national-global physical and
digital environment: construction of large
systematic structures and data centres

PHASING STAGES :

TESTING - 5 YEARS UPSCALING - 15 YEARS CONSOUDATING - 10 YEARS

the new decision-making environment

2 What? Developing policies fo shape

Who? Pioneers, local businesses,
municipalities, real estafe developers,
knowledge institutes, residents

How? Based on current legislation

land outside the cities

Who? EU, National Government, province
of South Holland, involved municipalities,
construction and development companies

Who? Consruction
entrepreneurs, municipalifies, real

business parks and former indusiry
locations

companies,

estate developers, residents

How? Based on new legislation

How to read the phasing strategy
Many sfrategic inferventions form the
translation from the future vision to the
actual spatial outcome of the region.
These interventions can be categorized
in:

construction of energy landscapes,

development of data infrastructure
and cenfres

construction of mobility hubs
development of material hubs,
adaptations in the built environment
policymaking

144 11 Phasing and Stakeholders

How? Based on new legislation

The cafegories each have their own
colormark. The X-curve on this page,
shows the fransition from a linear to @
circular economy. The inferventions are
placed on the curve, according fo their
fiming in the phasing, the scale of the
infervention and the category in which
they belong.

The X<curve is connected fo the infervention
planning on the next page. This
development planning table shows which
infervention happens in which timespan.

Phasing Stages
Author

It also shows the relation between certain
interventions.

The elaborate version of this overview
is given in Appendix 1. In this table, all
strategic projects are explained, including
the involved stakeholders (policy-making
and operational) and the location where
the infervention will happen.

of a regional strategy is complex and
dependent on many factors and (future)
uncertainties.  Sometimes,  factors
that are not taken into account while
proposing a phasing strategy, pop up
during the development.

Successive phases

In this strategy, certain interventions
follow up other interventions, that
facilitate their development. For example,
the construction of a data cluster in
a lessconnected area can only take
place after the extension of the data
infrastructure  towards this area. These
successive phases are dependent on the
preceding phase. Therefore, a buffer of
time is considered in the planning. In
case of delays for specific interventions,
the phasing for the entire strategy is not
subject o a lof of change.

Another checkpoint that is built within
the phasing strategy, are the go/no go
moments. These moments represent the
need for a certain alliance to be made, a
cerfain policy to be implemented or they
mark the beginning of a new term. 2030
is for example an important moment in the
strategy, as the mobility transition kicks
off in this year, the windturbine park on
the North Sea will be finished and the
Greenports will start their journey towards
self-sustaining clusters.

Feasibility of the projects

The feasibility of the strategic intervention
or project reaches way beyond just
economic feasibility. According to Adams
& Tiesdell (2013 strategic projects must
be fested on five aspects: ownership
([property  rights|,  regulation  (zoning
and licences), physical suitability (site
investigation and freatment time), market
appeal [competition, supply and demand)
and financial viability (revenue forecast,

Where? On the local and regional scale; 2020 2030 2040 2050
Where? On the national, continental along maijor infrastructures and in newly
and global scale developed data clusfers e ol
Who? Global organizations, EU, Who? Global organizations, EU, National 1
National ~ Government, knowledge Government, Province of South Holland,
institutions involved  municipalities,  entrepreneurs, S — "
construction companies
How? Adapting existing policies and
proposing new legislation How? Based on new legislation
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and solving the problems that might
impede feasibility, developers can stay
in confrol of the planning and phasing
strategy. In order to do so, a development
team should consist of experts of different
fields, ranging from financial, legal,
management and fechnical  expertise

(Adams & Tiesdell, 201 3).

Governments  and  developers  should
therefore involve the relevant stakeholders
as early in the process as possible.
They must understand that stakeholders
are not always clearly organized
groups of people. There are many
types of stakeholders in large strategic
developments like a regional vision.

In the next part, this stakeholder
parficipation and collaboration models
will be discussed.
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STAKEHOLDERS

The power-interest chart T
This chart shows how much power
and interest stakeholders have in the
(development of the) region, and thus it
also includes how stakeholder relate to
eachother.

High power, high interest represents the
direct pariners, that need to be involved
and with whom the initiafor needs tfo
collaborate. .

High power, low interest represents
powerful players that need to be updated
and safisfied.

Low power, high interest represent the
(silent) stakeholders that need to be
informed and sometimes consulted.

Low power, low interest represent the less
involved stakeholders, that just need to be
monitored.

(Rocco, 2020).

Power of stakeholders

Stakeholders can use different types of
power to influence decision-making and
development concepts: voting  power
(residents), economic power (companies,

investors), political power (government)
and legal power (land owners) (Wilson,

INTERESTING KEYPLAYERS

Challenges and pitfalls for having these important conversation
partners on board, towards a circular Province 2050

European Commission

Some regulations concerning the circular economy affect the entire continent of Europe,
such as the ban on single-use plastic (European Commission, 2019). The knowledge that
the Commission has on the circular economy can also be seen as an opportunity. This
platform can serve as an information exchange forum in which countries can stimulate
eachother to do better. The European Commission also has a say in the environmental law
and proposes documents like the Natura 2000 (European Commission, 2020).

Havenbedrijf Rotterdam

Currently, the Havenbedrijf Rotterdam, that represents all the businesses, activities and
companies in the port, has almost a monopoly over this area. They have to obey
Dutch and international law, but function as a selfsufficient whole. There are only two
shareholders in the company: the municipality of Rotterdam and the Dutch state. In order to
create a more susfainable port, new policies are necessary to facilitate this fransition. An
infensive collaboration between global multinationals, European companies, the national
government and local governments is essential. This makes the Havenbedrijf Rotterdam
a very imporfant conversation partner, from the beginning fo the end of the strategy.

| o Port of

Rotterdam

2017).

To strive for a just and equal decision-
making process, some shifts in the power-
interest chart are necessary. The grey
dot represents the former location of the
stakeholder, and the white dot represents
the proposed new location.

The Port of Rotterdam should get less
monopoly and power, fo faciliate the
fransition fowards a sustainable port. The
local companies should get more power,
and the multinationals a bit less, in order
to develop the local and regional material
hubs and to stimulate local economies.
Developers, investors and  housing
associations should be more participatory
and thus increase their interest in the
region, not only in a economic manner,
but also become willing to participate
in the energy fransition. In order to
change the existing and developing built
environment, operational  stakeholders
such as these parties should have a high
interest in the area as well.

Some  stakeholders are involved in
the decision-making processes of this
strafegy, and some other are involved
in the operational processes that will
develop the interventions. This difference
is highlighted in Appendix 1.
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Stakeholders Power and Interest Chart
Author
Taskforces and alliances Stimulating participation
Establishing collaborations in an early  Besides stimulating organized

stage of the process, far before the actual
consfruction of interventions, can prevent
delays and setbacks.

In this strategy, local stakeholders are
involved from the beginning on. Next fo
that, larger (private) organisations and
govermnments form faskforces fo exchange
knowledge and collaborate towards a
better outcome, for example in the case
of the Data Driven Delta. Public-private

stakeholders fo parficipate,  residents
and non-organized stakeholders should
also be part of the decision-making and
developments.  Transparency and  just
information distribution are very important
fo involve stakeholders that have a non-
influential position in the power-interest
chart.  The digital economy could
confribute to this distribution of information
and let people parficipate on many
platforms.

GEMEENTE

Westland municipality & residents

The Westland is one of the high-productive areas of the Netherlands. In this greenport,
food is produced for global distribution. The region is wellknown for the quality of the
production, processing, storage and distribution of goods. It will be difficult to implement
cerfain inferventions in the area, because the production can not be put on a hold. Next to
that, a lot of land is in private ownership, so the negotiation phase will take a long time.
The Westland has a different data infrastructure company than the rest of the Province, so
development in this field should be checked with multiple operational stakeholders. Farm-
ers and land owners should be involved from the beginning, fo prevent obstructions in @
later stadium and to also define the benefits that they can gain from these developments.

parinerships have proven fo be very
successful in largescale and complex
projects (Heurkens, 2013). By bringing
together  stakeholders  with  different
power-interest positions and from different
sectors, a network governance can be

established (Rocco, 2020).

Future generations

An important stakeholder, maybe even the most important one, is one that is overlooked
many fimes: the future generation. The generation that planners, policymakers and design-
ers are creafing a better world for. Since the future generation is not here vet, they can
not have a voice in the decision-making. And therefore, their voice needs fo be repre-
sented by other stakeholders around the table. Currently, the governmental institutions are
looked upon as representatives for (future) residents. But a change in the way of thinking
of all the stakeholders needs to happen. Everyone around the fable should think of the
future generations, in order fo create a region that will sustain. Now, and in the future.
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ETHIC PARAGRAPH

* Risk analysis
Forecast externalities of this proposal
*  Give recommendations for further elaboration
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A REFLECTION ON ETHICS

Nowadays the internet is all around us, but how
connected are we really? The evolution of the
Internet has led to a new economy based on digital
information and communication.

ls it possible to make this resource depleting industry
circular and can it even make our world circular using
the possibilities of the internete How can a connected
and resilient datascape in South Holland be created
while preserving the global value and increasing the
local value?

These questions lie at the basis of the proposal
presented in this report. It explores the opportunities
and the boundaries of both the system and the region.
This short chapter will reflect on the ethical meaning
and the values that are brought forward with this
proposal.

SAFETY

of the network and the data
via frust, reliability, resil-

ience & flexibility

HEALTH

of people and planet via
efficient use of resources

150 12 Ethic Paragraph

EQUALITY/JUSTICE

®

of the sector’s product via ac-
cessibility & ownership of data
and the network.

(=

NN

of the society via diverse
employment opportunities,
economic growth, and high

living quality

Six values that represent the new world

The world that is created after the implementation of
this strategy is characterized by six main values.
Safety of the network and data is established on
one hand via frust and reliability between producer,
consumer and processor, and on the other hand via
resilience and flexibility of the system itself.

Justice in the distribution of the product(s) that the sector
brings forward, is created via overall accessibility and
clear ownership of dafa and the network.

A diversity of sfakeholders and involved locations
minimizes monopolies within the secfor. Diversity in the
material, data and energy flows reduces the relience
on one specific stakeholder.

By making efficient use of (energy and material)
resources, health of people and planet is pursued and
the balance between economic, environmental and
social values is restored in decision-making.
Prosperity of the society will increase via the diverse
employment opportunities that are created in this new
economy, growth of current and new economic drivers
and the high living quality that is strived for.
Participation of all stakeholders, organized and non-
organized, is realized via acfivation of every user in
the chain and the creation of awareness and shared
responsibility.

DIVERSITY

of stakeholders and spaces
via minimizing monopolies

PARTICIPATION

of all stakeholders via
activation of users and
creating shared responsibility

Six Local Values
Author

On reducing equalities

Everyone is part of the (global) data network. We
all produce and consumse data. The strafegic
inferventions that are part of this development are
aimed at improving and exfending the existing data
network, to support the digitization of the world.
We all benefit from this development, although
some stakeholders might have to give up a bit of
convenience temporarily, during the construction or
development of (infra)structures.

In this strategy, minimizing the differences between the
urbanized area and the hinterland is a central theme.
Digital and physical accessibility and the spread of
economic activity are key godals to be pursued in this
strafegy.

On preventing (spatial) injustice

However, the spatial injustice caused by this strategic
proposal is concerned. Proposing data hubs in the
urbanized areas would lead to more competitiveness
in these locations. For example, more companies will
be aftracted by these emerging data hubs, and the land
price will increase. Therefore, space will be occupied
by the affluent firms while the smaller practices will
be left outside. Possible ways that could tackle this
anficipated issue are policy-making focussed on a fair
land use program and processing designs focused
on adapfive approaches. Reflective moments will be
organized during the process to check the distribution
of burdens and benefits among the local stakeholders.
The parties gaining the benefits, should also be the
ones bearing the burdens of the investments.

On establishing a fair distribution

A new energy system is proposed in this strategy.
The renewable energy gained from solar, wind and
hydropower installations will be justly distributed
over the region, not just the nearby stakeholders.
The new energy landscapes will not just supply the
data sector, but also be beneficial for other sectors in
society. To illustrate this, housing units and offices will
derive the electricity from the solar panels installed on
the greenhouses and the heat from the data centers
closeby. Moreover, new data hubs will create public
goods, for example, public spaces around them,
which will be used by the citizens. This shows the
provision of fairmess among people given by the
implementation of new typologies of data centers.

On involving the silent stakeholders

The main silent stakeholder that is taken into account
in the sfrafegy is the environment, on a global,
regional and local scale. By making the region energy
sustainable and circular the impact on the planet will
be minimized and the interests of the environment are
represented on all scales. Strategic interventions on the
regional and local scale contribute to a betterglobal
environment.

In the micro-scale interventions the silent stakeholders
are faken into account, such as current residents, but
also future generations that will live in this region.
They are directly concerned with the interventions that
are proposed in the strategy. The need for access to,
for example, jobs, housing, and amenities need to
be represented. Within this group, subgroups such as
lower educated groups, lowerincome groups or the
handicapped need fo be considered. Some specific
subgroups are not organized and represented
very well and therefore not able to take part in the
stakeholderaction strategy. These groups such as
the lower educated or the environment are therefore
represented in the values that are set in the vision and
strafegy.

On being part of something bigger

This strategic report explores how a connected
and resilient datascape in South Holland can be
developed while preserving the global position of
the Dutch data sector and increasing the local value.
This strafegic framework will deal with the complex
accumulation of scales that are present in the province
of South Holland. On the global scale, the Sustainable
Development Goals (United Nations, 2015) are taken
info account, of which six are directly addressed by
the strategy.

On a contentinental scale, the European Urban
Agenda (European Commission, 2020) will have
fo be taken info account when it comes fo the
interoperability of the key stakeholders of the datfa
network. And on the national scale, the more local
spatial transitions such as the Dutch Energy transition
Strategies (National Programma RES, 2020) that will
have to be accelerated to sustain the more widespread
and advanced data network

The strategies and the different scales need to be
considered in order to create the overall transition
fowards a datascape that is contributing towards @
circular South Holland. A South Holland that promotes
safety, equality, diversity, health, prosperity and
participation.
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All in all, we aim at the Province of South Holland to transform from
a ‘datasphere’ and the existing landscape type of South Holland

into a ‘datascape’ in 2050, as shown in this final visual. It will be
F IN A L Vl SU A L the province where all six values, namely safety, health, equality
and justice, prosperity, diversity, and participation, are enhanced.

The Old and New Landscape

e Conclusion
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CONGLUSION

In this report, the possibilities for the implementation
of the digital economy in the region of South Holland
are explored. The main objective is to show how
the implementation of this digital economy can
support and shape the transition towards a circular
Province in 2050.

The following research question is the guideline for
the research:

How can a regional design strategy promote local
values using the global position

of the West-Holland Data cluster as a catalyst?

How can concepts of the circular economy and
energy fransition contribute to this strategy?

Research structure

In order to answer this question, a thorough analysis
of the system of the digital economy is conducted.
Together with a (spatial) analysis of the region, the
challenges and problems that are posed by this
development are brought forward. These challenges
are adressed in a sfrafegic, regional vision for the
Province of South Holland, taking info account the
goals, values and development trends in the sector. The
development sirategy functions as the spatial franslation
of the vision and explains which inferventions need to
happen where, when, how and by whom, in order
to reach the future vision. Part of this development
strategy are regional and local interventions. In the
passports, the specific local interventions in two case
studies are presented: the Zoetermeer case and the
Delta case.

The research is concluded by a phasing strategy,
stakeholder strategy and an evaluation of the ethics.

Results

To develop the digital economy in a sustainable and
future-proof way, the linear flows of material, energy
and data that facilitate the current data sector need
to be tuned into circular loops that stimulate local
production and consumption patterns.

Principles of circularity, such as recycling, resharing
and upcycling will keep materials and products in the
loop. Local businesses, focussed on these principles,
will be employed fo perfom this transition.

The development of regional energy production
landscapes will facilitate the transition towards a
region that runs on renewable energy from solar,
wind-, biomass- and hydropower.

158 13 Final Visual

The data flow will still supply and be supplied by the
global scale, but the knowledge on security and justice
present in this region will contribute to more safety and
a better distribution of the data and network globally.

The regional inferventions of the design strategy, that
change the spatial structure(s) of the area, will promote
local values by facilitating the implementation of local
data clusters. Economic and social advantages that
a dafa cluster can pose to its direct surroundings
are exploited. Establishing more local value with
each intervention in this strategy means searching
for local synergies, to create multifunctional purposes
of interventions. It is also about optimizing local
flows, by connecting the heat- and electricity streams
to establish local energy loops. Thirdly, more local
value will be added by bringing benefits to the local
community and economy.

The strategy can use the global position of the West-
Holland datacluster as a catalyst by making use of
the present knowledge, economic, power, material
and infrastructure resources that are already present in
the region. By strengthening the existing powerhouses
of the region, such as the Port of Rofterdam and the
Greenport Westland, and making them sustainable
and future-proof, the economic position on the global
scale is secured.

This strategy promotes the shift from linear flows to
circular cycles, creafing a safe, equal, diverse,
healthy, prosperous and participatory world.

What's next?

The next step is getting in touch with the stakeholders,
organized and non-organized.  Collaborations,
taskforces and alliances will lead to a network
governance. The exact sites where the infterventions
will toke place need more specification. To prevent
unexpected delays and setbacks to happen, feasibility
tests, such as sife investigations and land ownership
can already be studied for these locations.

When policy-makers work hand-in-hand  with
global and European institutions, planners,
designers, developers, investors, educational
institutions, companies, transportation companies,
constructors, residents and consider the future
generation, a circular Province is achievable in

2050.
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GROUP REFLEGTION

We would like to start our group reflec-
fion with an analogy of our studio expe-
riences;

"Q3 was like rafting down a turbulent riv-
er. We encountered a waterfall of inspi-
ration and ideas that led to the choosing
of our specific fopic: the implementation
of datascapes in the province of South
Holland. But later on we had to deal with
turbulent circumstances, and in figurative
speach this pushed and pulled our boat
from left fo right. A clear division of tasks,
based on our characters and personal
inferests, good communication and pro-
ductive tfeamwork, kept us going forward
in the right direction. We, the team mem-
bers, complement each other. Everyone's
strengths are used to the fullest potential
and frust is based on collective positive
results from the past weeks. We are fo-
cussed on our own boat, and we have
set our own coarse. The environment that
was created by our teachers allowed us
fo transcend the planned route of this stu-
dio, and lead us to new and interesting
places. In the end, a small and calm lake
lies ahead, namely our finished proposal.
This is a place where we as teammebers
can look over our shoulders o a turbulent,
but super interesting boat trip!”

At the sfart of our project we stated the
following; Our economy and technologi-
cal innovations have always shaped the
Dutch landscape and its  society. The
evolution of the Internet has led o a new
economy, based on digital information
and communication. So the question we
asked ourselves is; how do we gef from
a Datasphere to a Datascape®.
Nowadays our lives and the inferet are
completly intertwined, but how connect
ed are we really? Can we make this re-
source depleting industry circularg Or is it
even possible to make our world circular
through the infernete This strategic report
explores how a connected and resilient
datascape in South Holland can be cre-
ated and or developed while preserving
the provinces global poistion and increas-
ing its local value.

Cerating a circular province posed fo be
a bigger challenge than we had anfici-
pated. By seeking help form our studio
and methodology teachers we were able
fo create a research framework that is
focussed on the development of a circular

South Holland through the implementation
of the socalled West Holland Data clus-
fer. We used a variety of research meth-
ods to gain more knowledge about this
unusual data topic. For example, we did
site visits where took pictures of dafa cen-
fers in an effort to capture their identities.
We also looked at the acitvity surrounding
these spatial elements throughout different
times of the day. These site visits made our
responsibilities as designers and urbanists
very clear. Even the smallest spatial inven-
fion can have a big imapct on the local
envrironment and it is up to us to uphold
fair and just ethical standards.

Our 'Datsphere to Datascape’ proposal is
characterized by six values. Safety of the
data network is established via trust, reli-
ability, resilience & flexibility. Justice of the
sector’s product is created via accessibili-
ty and ownership of dafa and the network
itself. A greater diversity of stakeholders
and [economic] environements minimizes
monopolies. By making efficient use of
[energy and material) resources, great-
er health of people and planet is estab-
lished. Prosperity within our society will
increase through the diverse employment
opportunities that the expanding data
secfor will provide. Participation of all
stakeholders is realized through the acti-
vation of users and the creation of shared
responsibilifies.

For the strategic and infegrated develop-
ment of the digital economy info the (ur-
ban) fabric of South Holland we propose
dafa hubs as a plafform for awareness,
participation and knowledge exchange.
These platforms will either function as a
creator or a fransformer of the local en-
vironment, while preserving the global
position of the region. The development
of these dafascapes is circular, (energy-)
efficient and creates value throughout dif-
ferent scales. These interventions will form
the base of a sustainable and resilient
circular economy in the Province. In this
strategy, the flows of consfruction materi-
als, energy, and dafa are optimized from
linear flows fo circular cycles.

Our integrated design will create a plat-
form that strengthens local qualities while
promoting the regions global position. In
conclusion, we want to create an effec-
five and resonating solution for the future.
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PERSONAL R

ECTION

4295153 | | Jurriénne Heijnen

1) What is the relationship between re-
search and design in your group project?

Research and Design process

The development of our sfrategy was not
a linear process of a research leading o
design, it was a constant back and forth
between the two. You could almost say it
was circular in a sense. Shaped by our
personal inferests, theory and the assign-
ment of the course we gravitated fowards
the topic of data. Focusing our research
on this topic immediately led to some rel-
evant design challenges such as the high,
inefficient energy demand, lack of circu-
larity and lack of local value. Following
our personal interest and the discourse on
the topic we struggled for a litle while
fo stay within the boundaries of the as-
signment that guided us fo focus on one
particular flow. | think it is fair to say that
in this way, it was a constant back and
forth between research, design and the
assignments of the course. Conclusions of
the research, sometimes together with the
assignment, would lead to design chal-
lenges. Design proposals would lead to
new questions or subjects to do research
on and so on.

Research by Design

Besides research of literature, site visits
or GIS andlysis, we also researched by
design. An example of research by de-
sign from our report is the vision. Through
this design fool, a desirable future is pro-
posed. By discussing this design amongst
ourselves or with our teachers and class-
mates, missing links and new research
fopics came forward. The passports are
also a good example of this, they explore
possible synergies in and externalities
that are created when applying the strat-
egy we propose.

Role of the Designer

Even though all of our group members
appeared fo be strategic planners as de-
scribed by Sehested [2010], we all have
a different way of researching and de-
signing. Nevertheless, in general we had
the same objectives, a strategy that will
benefit all. We also shared ideas about
what our role should be as designers, ap-
pealing to other city makers to formulate
and set sustainable goals. VWe all tfended
fo lean a bit more fo either sides of the
spectrum of research versus design, this
created a very good environment to have
visionary thoughts based upon theory.
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Implications of Design on Research
Research and design are closely connect-
ed in our group project. In researching
the topic of the data sector, it became
clear that it is an industry that is develop-
ing and expanding af a fast pace and re-
lates to many different relevant topics such
as sustainability, safety and accessibility.
With our design we aimed fo shed a light
on the industry in an infegrated way and
with this urge policy makers and individ-
ual to set the same goals. Adding to the
existing body of knowledge by proving
the urgency of intervening in the develop-
ment of this sector in the province of South
Holland.

Source:

Sehested, K. [2010]. Urban Planners as
Network Managers and Metagovernors,
Planning Theory & Practice 10(2), 245-
263. http://dx.doi.org/10.1080/14
6493509028845160rg/10.1080/1
4649350902884516

4348125 | | Karlou Westerbeek

2) What is the role of a vision in the plan-
ning and design proposal of your group
project and how has it influenced your
development strategy?

Development strategies

A development sirategy consists of goals,
a vision, design proposals and strafegic
actions. It focuses on outcomes (Balz,
2020). In order to focus on outcomes,
the desired final outcome of the sirategy
should be clear. This can be portrayed
through a future vision, an essential part
of a development strafegy. A vision pres-
ents the desired future outcome and gives
clear action-oriented directions. The ac-
tion-oriented directions are aimed at the
sociotechnical transitions needed fo es-
tablish the future outcome.

Our future vision

The future outcome that is presented in
our group project, from Datfasphere fo
Datascape, relates to a circular, sustain-
able and participatory world. The vision
elaborates on the main goal of the Prov-
ince, by describing subgoals related
fo the specific fopic and sector. In our
project, the final outcome is a circular
Province of South Holland, driven by the
development of the digital economy and
data clusters. The important global eco-
nomic position of the region is strength-
ened, meanwhile on the local scale eco-
nomic, social and environmental value
are improved. Concepts of the circular
economy, energy transition and a sustain-
able society are represented in the final
outcome, but also during the process.

The vision has a descriptive and spatial
component. The description of the vision
consists of the stafement about the world
that will be created with this strategy. It
also connects to the principles and the val-
ues that will characterize this world. The
spatial component adds to the descriptive
part by explaining what the possibilities
for strategic inferventions are. This spatial
franslation of the vision includes regional
inferventions that will shape the environ-
ment in which local implementation can
take place. Together, the regional and lo-
cal interventions will guide the sociotech-
nical transitions that are needed to reach
the future vision.

Other influences of the vision on the
strategy

Emphasizing values

Our project vision emphasizes the impor-
tance of the balance between economic,
environmental and social sustainability. In
our perspective, this will not just be an
imporfant characteristic of the desired out-
come, so we made it an important part
of the development sirategy. Next to the
importance of this balance, our project
vision involves certain values that will
shape and characterize the new world. It
is thus important that these will not only be
represented in the project, but also in the
process and decision-making.

Enthusing stakeholders

Strategies can be used fo convince stake-
holders to move in a certain direction. To
enthuse stakeholders to participate in the
development, a clear future vision sup-
ported by appealing images and clear
actions can be used.

A reflection tool

The vision is also used in our report fo
reflect upon the strafegic inferventions that
are proposed as part of the development
strategy.

In conclusion, the vision thus frames the
desired future outcome of our strategy. It
emphasizes the importance of the values
during the process and for the end result.
Lastly, it is used to enthuse stakeholders
and move them in a certain direction.

A planner’s perspective

Considering myself as a strafegic planner
(Sehested, 2010), convincing policy-mak-
ers of development sfrategies is an action
that | find very important. Scenariobuild-
ing and visionmaking can guide deci-
sion-making and actions. By collaborat
ing with other involved parties, such as
investors, residents and governments on
different scales, an infegrative and feasi-
ble strategy can be constructed.

Source:

Balz, V. (2020). From vision to straf-
egy [lecture slides]. Refrieved from
https:/ /brightspace.tudelft.nl /d21/
le /content/ 192733 /viewCon-
tent/ 1633026,/ View

Sehested, K. (2010). Urban Planners as
Network Managers and Metagovernors,
Planning Theory & Practice 10(2), 245-
263. http://dx.doi.org/10.1080/14
6493509028845160rg/10.1080/1
4649350902884516
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1) What is the relationship between re-
search and design in your group project?

The Circular Economy is receiving a lot
attention and inferest, even on a global
level. It is seen as a way fo overcome
problems related fo societies outdated
production and  consumption  habits.
Metropolitan areas often are seen as
crifical success factors when fransitioning
towards a Circular Economy (leer, Tim-
meren, & Wandl, 2018). So, it is nec-
essary for designers and urbanisfs fo find
more infegrafive methods of development
that lead to cohesive urban spatial out-
comes of this Circular Economy model.

From the start of this project my group de-
cided fo focus on the dutch Data sector.
Our initial research into the Circular Econ-
omy provided us with articles that talked
about the extension of the dutch dafa
secfor from the Mefropolitan Region of
Amsterdam fowards the province of South
Holland. We leamed that our economy
and technological innovations have al-
ways shaped the Dutch landscape and
society. The evolution of the Internet and
data sector has led to a new economy,
based on digital information and commu-
nication.

As we sfarted with our research info the
data sector and all the elements that it en-
fails, it became quite clear that we had to
deal with a very complex system. On top
of that, we struggled to create a clear re-
lationship between this data development
and the three suggested circular cycles;
[Plastics, Food, and Building Material].
With help from our studio and methodolo-
gy teachers we created a research frame-
work that is focussed on the development
of a circular South Holland through the
implementation of the socalled West
Holland Data cluster. VWe used a variety
of research methods to gain more knowl-
edge about this unusual data topic. We
took pictures of data center identities, we
determined activity levels during different
fimes of the day, and we looked at land-
scape fransitions. Furthermore, we also
contacted specialists from the data sector
and conducted inferviews that focussed
on the circularity of our current data use
and the sustainability of our overall data
network.

By doing research through design our
strategic - development plan  started  to
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narrow down on the vast material flows
that are used to the develop and main-
fain data centers and their network. On
average, devices for data storage are
only used for five years because new and
more efficient ways of storing our data
are developed at a rapid pace. This fast
development is facilitated by the massive
exploitation of construction materials, en-
ergy, and data flows. Our 'Datasphere
to Datascape’ proposal focuses on the
phased development of the West Holland
Data Cluster in terms of a Circular Econ-
omy. The spatial implications of our pro-
posal are vast and thus we had fo create
a complex set of guidelines, as well as a
detailed phasing that connects stakehold-
ers and create environmenfs for acfive
participation.

In the final methodology “planning game”
exercise | could really identity myself with
the character of a sfrategic planner. Some-
one with the objective to develop strate-
gies that will benefit all, but is also aware
that elected politicians are the legitimate
representatives of the people and do the
actual decision making. This is why cre-
ating a clear story with engaging visuals
and appealing scenarios is key fo inspire
these government officials.

To make a long story short, in this final
week our third quarter education | can
can fruly say that designers and urbanist
have a really big impact on our daily life
and its their ethical responsibility to create
clear and engaging designs that envision
a world that is good for all.

Source:

leer, ). V. D., Timmeren, A. V., & Wand|,
A. [2018). SocialEcological-Technical
systems in

urban planning for a circular economy:
an opportunity for horizontal integration.
Architectural Science Review, 61(5),
298-304. doi: 10.1080,/00038628.
2018.150559810.1080,/00038628
.2018.1505598

5001595 | | Sorawit Pattarasumunt

2) What is the role of a vision in the plan-
ning and design proposal of your group
project and how has it influenced your
development strategy?

Nowadays, the internet has become a
part of our lives. The data center is one of
the physical elements in the network that
my group chose as a catalyst to create a
circular economy and spatial justice in the
Province of South Holland. Although infe-
grating this topic with the thematic focus-
es was challenging, but | am appreciated
that having it as the backbone could cre-
ate a strong and clear narrative through
the process. Moreover, the knowledge
and methodology derived from studios
and lectures helped me and my group to
conduct the project and comprehend the
significance of each sfep.

Before the strategies are conducted, the
spatial vision has to be proposed. There-
fore, vision plays a vital role as a structure
to guide spatial planning. It poses the di-
rection of which way South Holland will
be developed. In the planning process,
we always have to refer back to the vi-
sion to ensure that we are going towards
the goals. The specific subgoals of de-
veloping the datascapes that are circular,
energy-efficient, and creating values are
the core, helping us steering the planning
process. Besides, it is a contributor to the
group debate, which does not mean only
the discussion created by the vision ifself,
but also the debate during the process of
making it. The exemplary situation also
occurs in real practice, where stakehold-
ers are encouraged to articulate their in-
terests freely (Healey, 1992). Despite the
current difficult circumstance, surprisingly,
we could still remotely collaborate and
manage fo complete the products.

Regarding the influence of the vision on
our development strategy, it has an im-
pact on the planning and categorization
of data clusters. After the existing region-
al contexts were analyzed, a reinterpre-
fafion of the ferritories and redefinition of
three zones were conducted fo conclude
the problem statement and formulate the
vision. Then the areas were continuously
reinferpret based on different functions,
which eventually led to the proposal of
17 data clusters and six data center ty-
pologies. Moreover, the vision can per-
suade other actors to the understanding
of how data clusters will be cafalysts of

fransforming linearity info circularity. The
3-steps phasing was proposed where
data cenfer typologies are positioned in
different stages. The X-curve model (Lod-
der et al., 2017) was incorporated to en-
able a befter comprehension of enhanc-
ing the transition from a linear towards
a circular economy. Lastly, the vision de-
fermines the infervention scales and how
each intervention connects to enhance
the circular system. The ‘dancing’ through
scales is needed in regional planning
and developing strategies fo optimize
the flows. This involves a wide range of
stakeholders from the internafional scale
fo the local level, particularly the Europe-
an Union and citizens, respectively. The
stakeholder analysis method learned from
the SDS lecture helped us to position them
on which scale they will take part in and
allow them to use their full potential in the
development strategy.

In conclusion, it can be seen that vision
plays many roles in spatial planning and
has great influences on development
strategies. What we, as the planners,
can contribute fo the desired future is pro-
posing the feasible vision and engaging
other actors in steering the path of imple-
menfation fo achieve the goals.

Source:

Healey, P. (1992). Planning through de-
bate: the communicative turn in planning
theory. Town Planning Review, 63(2),
143. htips://doi.org/10.3828/
1pr.63.2.422x6023038 14821

lodder, M., Roorda, C., Loorbach, D.
en C. Spork (2017) Staat van transitie:
patronen van opbouw en afbraak in vijf
domeinen. Erasmus Universiteit: DRIFT
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APPENDIX 1

Phasing Table 1/3

2020-... Establishment Taskforce "Data Driven Delta"

2020-2035 Taskforce "Mobility Transition 2030"

2020-2029 Densification projects Rotterdam city center

2020-2023 Start first construction phase of North Sea

windturbine park

2020-2032 Densification in the Binckhorst, The Hague

2021-2030 Start construction mobility hub The Hague
[CID/Binckhorst]

2021-2025 Development of the Delft data cluster [campus
cluster, Technopolis]

ishment Taskforce "

2021-2027

2022-2024 Construction solar panels along A4, A12, A20

2022-2028 Start densification in BioScience Park, Leiden

2022-2031 Start densification in Schieoevers-Noord, Delft

2022-2030 Start negotiations on the future of the Port of
Rotterdam

2022-2026 Development Rotterdam city center data
cluster [urban CBD cluster, tech start-ups]

2023-... Establishment Taskforce "Westland"
2023-2027 Development of The Hague data cluster

[urban CBD cluster, tech start-ups]

2023 Completion first phase windturbine parks North
Sea

2023-2026 Start second phase windturbine parks North
Sea

2023-2026 Development material hub Rotterdam -
connecting production and recycling initiatives

2023 Alliances for the "Data Driven Delta" project
with the Riihrgebied

Timeline Project St - policy St: - op
2020-2025 Development Zoetermeer data cluster I of ij
[campus cluster along highway] Ministry of Infrastructure & Water AIVD

Management

Ministry of Economy & Climate
Ministry of Infrastructure & Water
Management

European Union

European Commission

Province of South-Holland
Province of Zeeland

Six municipalities in the region
Waterboard Hollandse Delta

Haagse Hogeschool

' Tech companies
Unibail-Rodamco-Westfield
Stedin

Rijkswaterstaat

TNO

TU Delft

Deltares

Stedin

Ministry of ire & Water
Management

Municipality of Rotterdam

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature &
Food Quality

European Union

European Commission
Municipality of the Hague

Ministry of Infrastructure & Water
Management

of the Hague

Municipality of Delft

Ministry of Economy & Climate
Municipality of Dordrecht,
Papendrecht and Zwijndrecht
Ministry of Economy & Climate
Ministry of Infrastructure & Water
Management

Province of South-Holland
Municipality of Leiden

University of Leiden

Municipality of Delft

Municipality of Rotterdam
Ministry of Economy & Climate
Ministry of Internal Affairs
Havenbedrijf Rotterdam

of Rotterdam

Ministry of Agriculture, Nature and
Food quality

Municipality of the Westland
Municipality of The Hague

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature &
Food Quality

European Union

European Commission

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature &
Food Quality

European Union

European Commission
Municipality of Rotterdam

Ministry of Economy & Climate

Kennisinstituut voor mobiliteitsbeleid
ANWB

TNO Built Environment
Doepel Strijkers (Architect)

Sander Lap (Landscape & Urbanists)
Drift (Researcher)

Real estate developers

Architects

Landscape architects

Construction companies

Residents

Fishermen unions

Renewable energy production companies
Construction companies

Maintenance companies

PosadMaxwan (Designer)
Real estate developers
Architects

Landscape architects
Construction companies
Businesses

Residents

HTM

Prorail

NS

PosadMaxwan (Designer)
Architects

Construction companies
Businesses

Residents

TU Delft

' Tech companies on Technopolis
Stedin

Construction companies
Tech companies

Stedin

Rijkswaterstaat
Renewable energy production companies
Construction companies
Maintenance companies
Companies on BioScience Park
Real estate developers
Architects

Landscape architects
Construction companies
Residents

Built Environment

Built Environment
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Phasing Table 2/3

Marco Broekman (Urbanist, Architects) |Buiit Environment
Businesses in the former Kabeldistrict
building

Real estate developers

Architects

Landscape architects

Construction companies

Startups Companies

Residents

MRDH

MRDH

Tech companies

Real estate developers
Stedin

Westland Infra

Farmers + land owners
Data companies

Tech companies

Real estate developers
Stedin

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Fishermen unions

Renewable energy production companies
Construction companies

Maintenance companies

Circular Rotterdam

Circularity initiatives

Material and construction companies
Rijkswaterstaat

Ministry of ire & Water of the
Management TNO

Province of South-Holland TU Delft
Province of Zeeland Deltares

Six municipalities in the region Stedin

German local and national politics
Waterboard Hollandse Delta
European Union

European Commission
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Timeline Project

Stakeholders - policymakers

Stakeholders - operational

2024-2026 Construction solar panels along train tracks

2024-2032 Densification projects Rijswijk [In den
Boogaard]

2024-2028 Adjustments highways in the region for the
mobility transition

2024-2027 Development Katwijk data cluster [security
cluster], development visitors center

2025-2029 Extension data infrastructure towards
Gorinchem, Hardinxveld & Schoonhoven

2025-2029 Development mobility hub Leiden
2025-2028 Development of Alphen aan den Rijn data
cluster

2025-2032 Construction wind turbines throughout the
Province

2025-2035 Extension heat-round-about structures

2026-2029 Development Drechtsteden data cluster,
connected to Madaster initiative [headquarter
cluster]

2026-2029 Change of industry Drechtsteden, material hub
connected to Madaster initiative

2027-2030 Development material hub The Hague
2027-2032 Extension data infrastructure towards
Numansdorp

2028-2032 Extension of Alpherium logistic center

2028-2031 Development Scheveningen data cluster
[security cluster]

2028-2037 Densification projects Dordrecht & Zwij

Ministry of Economy & Climate
Ministry of Infrastructure & Water
Management

Province of South-Holland

Municipality of Rijswijk

Ministry of Infrastructure & Water
Management

Ministry of Foreign Affairs
Ministry of Internal Affairs
Municipality of Katwijk

Municipality Krimpenerwaard
Municipality of Hardinxveld-
Giessendam

Municipality of Gorinchem

Municipality of Leiden

Municipality Alphen aan den Rijn

Ministry of Economy & Climate
Ministry of Internal Affairs

Ministry of Agriculture, Nature &
Food Quality

European Union

European Commission
Involved municipalities

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature &
Food Quality

Province of South-Holland
Municipality of the Westland

Ministry of Economy & Climate
Municipality of Dordrecht,
Papendrecht and Zwijndrecht
Ministry of Economy & Climate
Municipality of Dordrecht,
Papendrecht and Zwijndrecht
Municipality Of The Hague

Ministry of Infrastructure & Water
Management

Municipality Cromstrijen
Municipality Alphen aan den Rijn
Havenbedrijf Rotterdam

International court
Municipality of The Hague

of Dordrecht &

2028-2031 Development Gorinchem data cluster
ity cluster]

2029-2031 Development material hub Leiden

2029-2037 Renewal of glasshouses Westland >
sustainable agriculture

2029-2035 Construction geothermal installations

Zwijndrecht

Municipality of Gorinchem

Municipality of Leiden

Ministry of Agriculture, Nature and
Food quality
Municipality of the Westland

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature &

Province of South-Holland
Municipality of the Westland

Ministry of Infrastructure & Water

Ministry of Economy & Climate

Westland
Food Quality
2030 Start of the mobility transition, driven by
information of a.o. the data cluster
2030 Completion second phase windturbine parks
North Sea

2030-2033 Development Numansdorp data cluster
[systematic cluster]

2030-2035 Renewal Boskoop agricultural cluster towards
self-sustaining region

2030-2035 Development Boskoop data cluster
[headquarter cluster]

2031-2033 Development Hardinxveld data cluster
ity cluster]

Ministry of Internal Affairs
Ministry of Agriculture, Nature &
Food Quality

European Union

European Commission

Ministry of Infrastructure & Water
Management

Municipality Cromstrijen

Municipality Alphen aan den Rijn

Municipality Alphen aan den Rijn

Municipality of Hardinxveld-
Giessendam

Rijkswaterstaat

Prorail

NS

Renewable energy production companies
Construction companies
Maintenance companies

Real estate developers

Architects

Landscape architects

Construction companies

Residents

Rijkswaterstaat

Kennisinstituut voor mobiliteitsbeleid
ANWB

Construction companies

Owners of the global cable*

Stedin

Construction companies

Security companies

Stedin

Land owners

Businesses

Stichting Groene Hart
Data companies

NS

Prorail

Arriva

Stedin

Data companies

Logistic center Alpherium
Interest groups
Renewable energy production companies
Network operators
Residents

Farmers & land owners

DAGO (Dutch Association Geothermal
Operators)

EBN B.V.

Eneco

HVC

Hydreco GeoMEC B.V.

Stedin

Data companies

Metal processing companies
Construction companies

Construction companies
Metal-processing companies
Recycling and circular initiatives
Stedin

Land owners

Data companies

Stedin

Data companies

Logistic center Alpherium
Transport companies

' Tech companies

Real estate developers

Stedin

Security companies

Real estate developers
Architects

Landscape architects
Construction companies
Residents

Stedin

Land owners

Businesses

Stichting Groene Hart

Data companies

Construction companies
Metal-processing companies
Recycling and circular initiatives
Westland Infra

Farmers + land owners
Construction companies
Renewable energy production companies
Farmers & land owners

DAGO (Dutch Association Geothermal
Operators)

EBNB.V.

Eneco

HVC

Hydreco GeoMEC B.V.
Rijkswaterstaat

Kennisinstituut voor mobiliteitsbeleid
ANWB

Fishermen unions

Renewable energy production companies
Construction companies
Maintenance companies

Stedin

Land owners

Data companies

Local businesses
Residents

Stedin

Farmers + Land owners
Data companies

Stedin

Farmers + Land owners
Data companies

Stedin

Land owners
Businesses

Stichting Groene Hart
Data companies

Built Environment

Built Environment

Built Environment

“BT, Verizon, Deutsche Telekom, Orange, Sprint,
Telia Carrier, KPN, Telenor, Etisalat, OTEGLOBE,
Singtel, Softbank Corp, Zayo Group, Portugal
Telecom, Slovak Telekom, TDC Group, Telus, Tata
[Communications, Telefonica, AT&T, BICS, Elisa
[Corporation, Cyta, Rostelecom, CenturyLink
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.
Phasina Table 3/3
Timeline Project -p y 'S - op
2031-2036 Development hydropowerplant in Katwijk Ministry of Economy & Climate Deltares
Hoogheemraadschap van Rijnland |TU Delft
Province of South-Holland TNO
Municipality of Katwijk Energy Innovation Board
Municipality of Noordwijk
2031-2038 Development Delta data cluster [systematic Ministry of Economy & Climate Rijkswaterstaat Data clusters
cluster] Ministry of Infrastructure & Water TNO
Management TU Delft
Province of South-Holland Deltares
Province of Zeeland Stedin
Six municipalities in the region Tourism sector
Waterboard Hollandse Delta
European Union
European Commission
2032-2038 Development of the hydropowerplant in Ministry of Economy & Climate
Stellendam Waterboard Hollandse Delta Deltares
Province of South-Holland TU Delft
Province of Zeeland TNO
Municipality of Stellendam Energy Innovation Board
2032-2045 Change of business for fossil-fuel-based Ministry of Economy & Climate MRDH Built Environment
industries in the Port of Rotterdam Ministry of Internal Affairs Stedin
Municipality of Rotterdam Data companies
Havenbedrijf Rotterdam Shell
Renewable energy production companies
Plastic recycling companies
New sustainable business types
2033-2036 Development Schoonhoven data cluster Municipality Krimpenerwaard Stedin Data clusters
Land owners
Businesses
Stichting Groene Hart
Data companies
2033-2045 Development Port of Rotterdam data cluster  [Ministry of Economy & Climate MRDH Data clusters
Ministry of Internal Affairs Stedin
Municipality of Rotterdam Data companies
Havenbedrijf Rotterdam Shell
Renewable energy production companies
Plastic recycling companies
New sustainable business types
2035-2045 Development Westland data cluster Ministry of Agriculture, Nature and ~ [Westland Infra Data clusters
[headquarter cluster] Food quality Farmers + land owners
Municipality of the Westland Data companies
2035-2040 Development of the hydropowerplant in the Ministry of Economy & Climate Deltares
Brouwersdam Rijkswaterstaat TU Delft
Province of Zeeland TNO
Province of South-Holland Energy Innovation Board
Municipality of Goeree-Overflakkee
Municipality of Schouwen-Duiveland
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APPENDIX 2

Interview Michel Metselaar

On March 28, Jurriénne conducted a telephonic
interview with Michel Metselaar, a data scientist,
about Data Centers and specific about a project
with Atos, in which he developed a Data Center in
Zoetermeer. This is a summary of the conversation,
based on the audio recording. Two notes:

The audio recording was of insufficient quality

The original language of the conversation was Dutch.
The transcript is translated by Karlou.

What are the Atos Data center projects you have
been involved in?

Client hardware: 300 servers converted to 33 new
servers in a DC in Zoetermeer. Maintenance is more
expensive than new servers

What was your role and what is your work area /
expertise?
Project management.

How is material recycled within the sector?
Data that is stored on the servers is erased and the
servers are upcycled.

How do these projects create [local] social value?
The data center in Zoetermeer is connected to the
University of applied sciences, located in Zoefermeer.
This education insfitution used the DC as a private
cloud. The municipality of Zoetermeer paid the energy
bill of the data center.

What new workflows are created by these projects?
On one hand, high-skilled labor that requires writing
useful software, which is not very labor intensive, High-
educated employees are needed for the software
side, and low-educated employees for converting the
hardware.

Ideas about the role of DC in the circular economy.
What is an incentive for companies to “pull their
data out of the fridge”? Companies such as general
electric are already working on this: from production to
products as a service. However, a lack of “computing
power” (trained people and development of the
technology) and experience / established projects:
there is still much to develop. In addition, legislation on
user privacy plays a major role. The current incentive
for companies is creating economic value. Data does
not lose value if you use/not use it, so it can remain
for a long time.

Data centers have no distinction between sforage,
processing and colocation, now everything is in one.
It is an interesting thought to separate them.

"IN AN IDEAL WORLD,

EVERYONE HAS A DATA CENTER IN THEIR ATTIC”

In this case, for example, the energy is used most
efficiently. Such a decentralized setup is ideal, but
monitoring is of course difficult (terrorism, efc.).

American companies (Google, Microsoft, Amazon)
almost have a monopoly and that is quite exciting,
they are watching everywhere. There is no European
counterpart.

Do you think I should speak to someone else who
knows a lot about this?

P.....and R. .. have a lot of knowledge about data
governance, they can fell you more about business
operations. Take a look at Microsoft Middenmeer
Data Center
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APPENDIX 3

Interview Zuzanna Rosinska

On March 5, we have a meeting with Zuzanna
graduation student. Her project is about creating
sustainable data centers.

This is a summary of the conversation, based on
our personal notes.

Local heat exchange

Data centers produce a lot of heat. 0% of the energy
that enfers the data center is changed info heat.
The residual heat now disappears into the air most
of the time. Data cenfers can function as an energy
exchanger.

Locating data centers

Bringing the data cenfers to the countryside is not that
efficient. Data centers bring a lot of money, because
of taxes.

Showing/selling is an important aspect of the
placement. Three elements are important: the presence
of a grid, knowledge, an energy plant (preferably
green energy). Having a dafacenter run on green
energy is also an important selling point.

Most large data centers are placed at “kolos”, cold
places, where wind can help cool the data center. Of
course, this still releases heat into the air.

Type of jobs a data center brings

Operational programmers for security is the most
increasing job type in the data sector. Also, constructors
of the technical part of the building.

The client vs. the users

"Data clients want a fortress as a visual confirmation
of the safety of their data”. Clients want fo create
physical barriers, that show the safety. For example:
raising everything one floor, which creates a dead
facade. Certificates become more and more
important, to show that the safety is guaranteed. It will
lead to a higher market value.
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Dispursed vs. centralized
The dispurse of dafa centers is going o be more and
more important.

Two types of data centers

1. High security center, privately owned;

2. Colocation (this one is increasing). The data center
provides the building envelope and maintenance
service. In london, there are a lof of examples of data
centers sharing the location with a startup. “Bring your
own equipment”.

Storage space

Q0% of the data is just being stored on servers, not
used. Servers become smaller and smaller, demanding
less space. But af the same time, the amount of data
is increasing enormously, and this will not stop in the
upcoming decades. Therefore, the same amount of
storage space is needed.

Harddrives need to be improved, so they have less
heat release and an extended capacity.

Multi-functionality

Datacenters can be combined with other (urban)
functions, such as a library or daycare facility. The
funding and finances will come from the data center.

During the project, we kept in touch with Zuzanna
and exchanged inferesting sources and information.
We will also send her our report.

APPENDIX 4

How much data did we use during
this project? In this appendix we will
discuss and show our data usage.
As the New York Times wrote on
their front page;

“The Coronavirus Crisis Is Showing Us
How fo Live Online. We've always hoped
that our digital tools would create con-
nections, not conflict. We have a chance
to make it happen.”

We would like to thank all the teachers
and coordinators that made our online
education possible. We truly had an
amazing Quarter 3.

..{. W& -
G“rﬁ'l_.hp

T0 DATASCAPE

9K 3

@ﬁ

EOALTY/RSTCE

m«ﬁ

During this project we used roughly
14,6 GB of online cloud storage on
our shared Google Drive.

This consisted of movies, photos, pdf’s,
Qgis shapefiles etc. Because of the
extensive online nature of our studio,
we had to clear our free Google Drive
account multiple times. ..

During this project we mainly used
the free Google Hangout services to
video call each other.

Google Hangout creates accessible
and easy to use video calls up to 150
users, and it allows for screensharing
and has its own chat function.

We met each other almost daily on
the Google Hangout platform so we
would stay update about our progress
and our common challenges.

During this project we used roughly
2.3 GB of online cloud storage on
our Whatsapp chat.

This consisted of; 280 shared photos,
7 videos, 100 links, and 29 pdf

documents.  Furthermore we have

sent thousands and thousands of text

messages.

During tutoring teachers mostly
used ZOOM to conduct online studio
sessions.

Zoom is an amazing online platform
that allows up to 500 video call
participants in one meeting. It allows
for screensharing and even recording.

This video call platform was provided

by the TU Delft tutors and could only

be accessed by invitation.

Group 5
‘from

Datasphere to
Datascape’
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