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Abstract
00

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 
FRQVWUXFWLRQ�PDWHULDOV��HQHUJ\�DQG�GDWD�pRZV��7KH�pRZV�WKDW�VXSSRUW�WKH�VHFWRU�
are linear, consuming amounts of energy and producing a lot of waste.
The Province of South Holland aims to be circular in 2050. The strategic and 
integrated development of the digital economy into the (urban) fabric of South 
Holland can function as a catalyst for the circular Province. To kickstart the road 
towards 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 
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 
HQYLURQPHQW��7KH�GHYHORSPHQW�RI�WKHVH�GDWDVFDSHV�LV�FLUFXODU���HQHUJ\ê�HIoFLHQW�
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 
WKH�JRDO�IRU�������7KLV�VWUDWHJ\�SURPRWHV�WKH�VKLIW�IURP�OLQHDU�pRZV�WR�FLUFXODU�
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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A growing population and increasing prosperity lead globally 
to a scarcity of raw materials. 7KH�pRZV� LQ� WKH�FXUUHQW�� OLQHDU�
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:

$� FLUFXODU� HFRQRP\� DLPV� WR� UHGHoQH� JURZWK�� IRFXVLQJ� RQ�
SRVLWLYH� VRFLHW\êZLGH� EHQHoWV�� ,W� HQWDLOV� JUDGXDOO\� GHFRXSOLQJ�
HFRQRPLF�DFWLYLW\�IURP�WKH�FRQVXPSWLRQ�RI�oQLWH�UHVRXUFHV��DQG�
designing waste out of the system. Underpinned by a transition to 
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 to strengthen the global position of 
Europe in the new and sustainable economy (Planbureau voor 
de Leefomgeving, 2020). To facilitate the shift from a linear 
to a circular economy, a system transformation is needed, 
supported by many socio-technical 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.
 

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

“Digitalisering en smart innovaties maken circulariteit aan de basis makkelijker.”

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

Schilthuizen, C. (2018, February 23)

 The GOAL:  A circular South Holland in 2050

Introduction
01

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 intervention, can contribute 
to the goal of a circular Province in 2050. Interventions and 
SROLFLHV�FRYHU�PDQ\�oHOGV�RI�LQWHUHVW��IRFXVLQJ�RQ�WKH�GHYHORSPHQW�
of data clusters, renewable energy landscapes that facilitate the 
energy transition, infrastructure changes for the mobility transition 
and adaptations of the built environment. 
:LWK�WKHVH�LQWHUYHQWLRQV��OLQHDU�pRZV�DUH�FKDQJHG�LQWR�FLUFXODU�
loops.  

In this report, the project ‘From Datasphere to Datascape’ is 
SUHVHQWHG� WR�\RX�� ,Q� WKH�oUVW�SDUW�� WKH�FRQFHSW�RI� ,QWHUQHW�DQG�
all its elements are analyzed. The Province of South Holland is 
presented next, explaining the opportunities and characteristics 
of the region where� WKH� �LQWDQJLEOH��pRZV�RI� WKH� ,QWHUQHW� ODQG��
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 interventions. 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 
IXWXUH�IRUHFDVW�RI�ULVNV�DQG�H[WHUQDOLWLHV�UHpHFW�RQ�WKH�YLVLRQ��

• Introduction
• Research Questions
• Methodology
• Conceptual Framework
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 Conceptual FrameWork

01 Introduction8

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 
GHoQHG�WHUP�>'UHVQHU������@��&RVWDQ]D�
DQG�3DWWHQ�>���������@�VWDWH�WKDW�D�VXV-
tainable system is a system that is able to 
survive and persist over a long period of 
time. Our current economic system is not 
VXVWDLQDEOH� EHFDXVH�� E\� GHSOHWLQJ� oQLWH�
resources, it is not able to survive and per-
VLVW�DQ\�ORQJHU��:LWKLQ�oYH�WR�IRUW\�\HDUV�
from now, we will run out of water, oil 
and gas, crucial elements to not only our 
HFRQRPLF�V\VWHP�>7KH�*XDUGLDQ������@��
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 

E\�WKH�SURYLQFH�RI�6RXWK�+ROODQG�>����@�
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 
to initiate and attempt to enact systemic 
socio-technical transitions. The transition 
from a linear to a circular South Holland 
thus requires a high level of effort and col-
laboration throughout all scales.

$GGLWLRQDOO\�� 5DYHQ� HW� DO� >����@� FRQ-
ceive of socio-technical change  as being 
FRQoJXUHG�DQG�HPHUJLQJ�RXW�RI� LQWHUDF-
tions between actors situated in structures 
with different temporal dynamics that are 
spatially heterogeneous. Therefore, local-
ity and proximity matter, just as time and 
structure matter, in explaining why and 
how change occurs in socio-technical sys-
tems, and why it occurs in some places 
and not in others.  This report elaborates 
on what, where, when and by whom is 
necessary to reinforce the socio-technical 
transition towards a circular South Hol-
land. Phasing, stakeholders and guide-
lines are closely integrated and taking 
into account the uncertainty of distant sce-
QDULRV�E\�UHPDLQLQJ�pH[LEOH�

Data and Smart Cities
1DP�DQG� 3DUGR�� >����@� FRQFOXGH� WKDW�
PDQ\�GHoQLWLRQV�RI�WKH�VPDUW�FLW\�FRQFHSW�
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 tool to enforce certain values. In most 
cases these values are economic prosper-
ity, safety or livability. According to the 
SURYLQFH� RI� 6RXWK� +ROODQG� >����@� GLJL-
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.

Theory is the foundation upon which the research and design is based that enables the strategy for the South Holland 
region to address its socio-spatial problems. Insight in theory on various topics provides relevant values and tools needed to 
develop the regional strategy for a circular South Holland. Together with analysis of the South Holland region, that provides 
a context 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 
provides new insights and in this way adds again to the body of knowledge.

 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 values using the global 
position of the West-Holland Data 
cluster as a catalyst? 
How can concepts of circular economy 

and energy transition contribute to this 

strategy? 

 

The sub-questions are: 
 
• What is the position of West Holland 
as a global data cluster?
• How does the position as a global data 
FOXVWHU�� LQFOXGLQJ� WKHVH� pRZV�� HOHPHQWV�
DQG�VWDNHKROGHUV��LQpXHQFH�WKH�YDOXHV�RQ�
the ground?
• What values are shaping the design- 
and decision-making environment in the 
region currently?

• Are the current values sponsored by 
actors, institutions and technologies in the 
data sector in tune with sustainability?
• Which values are associated with 
the socio-technical transition towards a 
sustainable and circular region in 2050?
• How can a spatial strategy bring 
together a regional data cluster and 
values connected to to a socio-technical 
transition to sustainability, including a 
circular economy and energy transition?
 • What spatial interventions are needed 
to translate the vision into a future lay-out 
of the Province? 
• What development path is needed 
WR� HQVXUH� D� pH[LEOH� DQG� IXWXUHêSURRI�
implementation? 

 METHODOLOGY
Different aspects need to be studied in order to answer the 
UHVHDUFK�TXHVWLRQV��7KH�oJXUH�EHORZ�VKRZV�ZKLFK�PHWKRGV�DUH�
used in which stage of the research. 

SYSTEM 
ANALYSIS

REGION
ANALYSIS

PROBLEM 
STATEMENT

VISION
STATEMENT

STRATEGIC
INTERVENTIONS

LOCAL 
IMPLEMENTATION PHASING STAKEHOLDERS

understand how the 

system works;  what 

elements, infrastructures 

and stakeholders are 

involved and what the 

operational scales are

GHoQH�WKH��VSDWLDO��
structures of the 

region; show how 

past economies 

shaped the region

GHoQH� WKH� HFRQRPLF��
social, environmental, 

technical and spatial 

problems and trends 

that the region has to 

deal with, regarding 

the data sector

propose a future 

vision for the region; 

associate values that 

connect to this vision

identify necessary landscapes 

needed for the implementation; 

show how these interventions 

lead to circular loops; develop 

guidelines for the construction 

of data clusters; show how the 

scapes can become spaces

identify key locations; 

show how the regional 

interventions can facilitate 

local implementation; connect 

to the proposed vision 

and values; show the local 

externalities brought forward 

by the implementation

describe the planning; 

choose a development 

path; build in feasibility

i d e n t i f y 

stakeholders; 

propose new 

s t a keho l de r 

chart; identify 

key players

LITERATURE     FIELD TRIP     INTERVIEWS    GIS ANALYSIS     MAPPING   KNOWLEDGE        POLICY         SWOT      RESEARCH      POWER-INTEREST
       

(Methodology,
SDS and 

Capita Selecta)

DOCUMENTS ANALYSIS  BY DESIGN CHART FROM LECTURES

Theoretical Framework
Author

Research Tools
Author
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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 distribution in space of socially 
valued resources and the opportunities to 
use them.  Essentially, this means the ac-
cess to important resources such as jobs, 
education or healthcare. Cass, Shove 
and Urry [2003] refer to spatial injustice 
through the concept ofo socio-spatial ex-
clusion. They relate mobility to socio-spa-
WLDO� H[FOXVLRQ� DQG� GHoQH� WKH� QRWLRQ� RI�
this phenomenon as a lack of access to 
values, activities or goods. The access to 
resources in the shape of values, activi-
ties or goods can be determined by the 
VSDWLDO�FRQoJXUDWLRQ�RI�RXU�HQYLURQPHQW��
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. 
7KH�pH[LEOH�FLW\�WKHRU\�SURYLGHV�LQVLJKW�
LQ� SODQQLQJê�� OHJDOê�� oQDQFLDOê� DQG�
VSDWLDOê� WRROV�WKDW�PDNH�D�pH[LEOH�FLW\��
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

The concept of the circular economy 
provides an alternative, 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-
tem [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-
tors 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 last-mile distribu-
tion, consumption and disposal of goods 
[Ellenmacarthur Foundation, 2013]. The 
development strategy for South Holland 
as proposed in this report addresses inter-
YHQWLRQV�WKURXJKRXW�DOO�VFDOHV�WKDW�oW�ZLWK-
in the concept of the circular economy.

Socio-Technical transitions
Smith et al (2004) describe that the legiti-
mate authority to push change through, or 
the resources available to build consent, 
to raise informed dissent, or even to block 
change, will depend on power relations 
across the networks of actors involved in 
a regime. Governance processes can be 
VHHQ�DV� DFWLQJ�DV� DQ� LQGHSHQGHQW� LQpX-
ence to ‘manage’ or modulate regime 

transformation for sustainable develop-
ment. Governance must thus be seen as 
an important tool to push a socio-technical 
transition such as the transition from a lin-
ear to a circular economy. As mentioned 
before, people on all scales are central 
to the circular economy model. Neverthe-
less in achieving such a large transition, 
the top-down 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 
LQpXHQFHG� >/DGGHU� HW� DO�� ����@�� 7KLV�
theory about transition enables a better 
understanding of promoting the transition 
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.

)OH[LEOH�&LW\
Bergevoet and van Tuil [2016] state that 
D�VXVWDLQDEOH�FLW\�LV�D�pH[LEOH�FLW\��,QVWHDG�
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 
transition. New developments do not lead 
WR� D� o[HG� EOXHSULQW�� UDWKHU� WKH\� HPHUJH�
IURP� IXWXUHêRULHQWHG�� G\QDPLF� pH[LEOH�
planning. Only then can truly sustainable 
solutions be found. They describe plan-
QLQJ�� OHJDO�� oQDQFLDO� DQG� VSDWLDO� pH[L-
ELOLW\� WRROV� IRU�D�pH[LEOH�FLW\��7KHVH� WRROV�
are adopted on throughout the report to 
VWUHQJWKHQ� WKH�VWUDWHJ\��PDNLQJ�LW�pH[LEOH�
and able to adapt to different temporali-
ties and scales. 

Conceptual Framework
Author

Socio-spatial justice
According to Madanipour [1998], ex-
clusion is a form of controlling access 
to 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 state 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-

es, increasing opportunities, voice and 
respect for rights. Madanipour [1998] 
thus argues that the exclusion of access to 
spaces only becomes problematic when 
terms 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 to create local value.

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. 
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Analysis of the Challenges 
Connected to the Datasphere
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 What is the internet?

• What is the Internet?
• 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

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

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

Street junction box
Bijvank Glasvezeltechni-

et, n.d.

Data Center Delft Campus
Author, 2020

Cooling Facilities Data Cen-
ter Rotterdam
Author, 2020

Transatlantic cable
Author, 2020

Transmissiontower Rotter-
dam Harbour
Author, 2020

Router
Routershop.nl 2020

Mobile device
Digital Trends.com

Material flow Data FlowEnergy 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 
smartphones in our pockets, to large 
submarine cables and satellites. 
All these elements that allow us to 
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, 
WKH� WKUHH� PDLQ� pRZV� RI� PDWHULDO��
HQHUJ\�DQG�GDWD�DUH�GHoQHG��

0DWHULDO�pRZ
7KLV� pRZ� HPERGLHV� WKH� PDQXIDFWXULQJ�
and shipping of the built environment and 
hardware The production of the structures 
and devices of which the internet consist 
requires a lot of energy and material re-
sources. 

(QHUJ\�pRZ
Not only the manufacturing of the internet 
requires a lot 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.

Data Flow
7KLV�pRZ�FRQVLVWV�RI�ELWV���
V�DQG��
V�WKDW�
travel 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.

Author
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Submarine cables
The mapping of the global internet struc-
ture of submarine internet cables and 
data centers reveals the two internet clus-
ters 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.

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

Data infrastructure:� $OO�WKH�SK\VLFDO�HOHPHQWV�WKDW�WRJHWKHU�IDFLOLWDWH�WKH�GDWD�pRZ��� 
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.

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.

 Global internet infrastructure

02 Analysis of the Challenges Connected to the Datasphere

Global Submarine Cables and Data Centers
Author

%DVHG�RQ�7HOHJHRJUDSK\�������

Dutch Data Centers
Author

%DVHG�RQ�7HOHJHRJUDSK\�������

South Holland Data Cluster
Author

%DVHG�RQ�7HOHJHRJUDSK\�������
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 What is the problem?

From Datasphere to Datascape02 Analysis of the Challenges Connected to the Datasphere 1716

Total Energy use Netherlands 3.100.000 TJ

Construction  2.632 TJ
Plastic Industry  10.245 TJ
Food Industry  54.210 TJ

Global Energy use      580.000.000 TJ

Roemers et al, 2019
South Holland Circulair

Rijksdienst voor ondernemend Ned-
erland, 2016
MJA-Sectorrapport 2015 Rubber- en 
NXQVWVWRoQGXVWULH

Bakker, 2019
'DWDFHQWHUV�JHEUXLNHQ�GULH�NHHU�]R�
veel stroom als NS

CBS, 2019
(QHUJLHYHUEUXLN�����

Andrea, 2015
(QHUJ\FRQVXPSWLRQ�'DWD�	�&RPPXQLFDWLRQV�
,QGXVW\

Global Internet Energy use          28.800.000 TJ

Data Centers         14.400 TJ

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 
to reduce the externalities of the internet even more. 

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.

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 economic paradox
The sector generates a lot of money and 
IXOoOOV� DQ� LPSRUWDQW� UROH� LQ� WKH� 'XWFK�
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.

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

“DUTCH DATACENTERS IN A TIGHT GRIP BY THE USA”

“30% OF THE MARKET OWNED BY UK & US”

LOCAL DISRUPTOR

ECONOMIC PARADOX

ENERGY CONSUMPTION

Volkskrant, 2019
Cruciale Nederlandse datacenters steeds vaker in handen van 

Amerikanen en in dat erg
DDA Anual Report, 2019

(FRQRPLF�YDOXH�RI�WKH�'XWFK�'DWD�VHFWRU

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

Prison / Bunker like buildings

Noise & Heat pollution

Secretive & not Transparant
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 THE FOOTPRINT OF THE INTERNET

02 Analysis of the Challenges Connected to the Datasphere

Hewlett-Packard Enterprice is by far the 
largest supplier of hardware. Dell, Leno-
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 to 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 to reuse or upcycle them is often 
a complicated process. However, mining 
from this hardware has a lot of potential 
WKDW� LV� FXUUHQWO\� RYHUORRNHG� >&RQFHSW�
0DQDJHPHQW�OWG�������@��

Nowadays it is cheaper for companies to 
invest in new material than it is to upcycle 
WKHLU�ROG�PDWHULDO��>0HWVHODDU������@

Hardware manufacturing facilities
Author

Base on: hp.com, dell.com, lenovo.com, ibm.com

Mineral mining
Author

Based on mrdata.usgv.gov

The vast majority of physical elements of the internet 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]

The following chemicals are necessary for 
the manufacturing of the hardware that 
PDNHV�XS�WKH�LQWHUQHW�>&RQFHSW�0DQDJH-
PHQW�OWG�������@�

Precious minerals
Gold, Silver, Platinum, Palladium, Cop-
per, Tantalum, Cobalt, Aluminum,  Tin, 
Zinc and Neodymium.

Chemicals
Magnesium, Radium, Barium, Niobium, 
Osmium, Cobalt, Manganese, Titanium, 
Hafnium, Tungsten, Germanium, Gold, 
Silver, Copper, Mercury, Bismeth, Silicon, 
Gallium, Zinc, Iron, Sulfur, Phosphorus, 
Cadmium, Palladium, Tantalum, Platinum, 
Aluminum, Carbon, Lead, Nickel, Boron, 
Chromium, Potassium, Fancium, Casium,  
Sodium, Lithium, Calcium, Nitrogen, Ox-
ygen , Arsenic, neodymium, Selenium, 
and Tin. Chemical mining

Author
Based on mrdata.usgv.gov
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Stakeholders

Electricity
Uniper
Engie
WKC Air Produtct
Eurogen
Pergen
Intergen
 
Waste to energy
AVR

Cable
Stedin

Wind Turbine
GE wind
ChevronTexaco
BP
Eneco
Greenchoice

 Linear Energy System
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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.

0KM 2.5KM 5KM 10KM
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Stakeholders

EAardwarmte Vierpolders
Geo Power
Harting Holland
A. de Bruijn en Zn. B.V.
Trias Westland
Green Well Westland
Nature’s Heat
Aardwarmte Vogelaer
Haagse Aardwarmte
Ammerlaan
A&G Van Den Bosch

 Linear Heat System
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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 optimized. Especially 
with the extra heat that is released by the 
data sector. 

0KM 2.5KM 5KM 10KM
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Stakeholders

Suez
Avalex
Remondis

 Linear Material System
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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 
IXOoOOHG� LWV� IXQFWLRQDO� OLIHVSDQ� LQ� WKH�
built environment, it is brought back to 
oversea countries or moved to waste 
dumps in the region. Recycling initiatives 
are only small-scale. 

0KM 2.5KM 5KM 10KM
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Stakeholders

Dutch Data Companies
DataCenterGroup
SmartDC
NL|DC
Data Place
Bytesnet
Nedzone
Colt
Cellnex

International Data Companies
GlobalSwitch
CenturyLink
IronMountain
EdgeConnex
Interxion
Yondi
Keppel DataCenters
E-shelter
Digital Reality
MainCubes 
&\UXV2QH
Equinix
Colt
Google
QTS
Mircosoft

 Linear DATA System
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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. 

0KM 2.5KM 5KM 10KM
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 linear flows

02 Analysis of the Challenges Connected to the Datasphere

7KH�pRZV�RI�PDWHULDO�DQG�HQHUJ\�DUH�
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.

7KH�PDWHULDO�pRZ
7KH� pRZ� RI� PDWHULDO� QHFHVVDU\� WR� FRP-
pose the the physical elements of the in-
WHUQHW��LV�WKH�pRZ�RI�HOHPHQWV�RI�WKH�EXLOW�
environment and hardware. They con-
sist, among other things, of datacenters, 
transmission 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.

7KH�GDWD�pRZ
7KH� GDWD� pRZ� LV� LQKHUHQWO\� FLUFXODU�� 7KH�
0- 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 0’s and 1’s are much 
PRUH�GLIoFXOW�WR�HQFLSKHU�ZLWKRXW�WKH�FRU-
rect technology, unlike cavepaintings or 
books. This phenomena is often referred 
WR� DV� WKH� GLJLWDO� GDUN� DJH� >6PLW� HW� DO��

7KH�HQHUJ\�pRZ
7KH�FXUUHQW�HQHUJ\�pRZ�RI� WKH� LQWHUQHW� LV�
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 non-value loss from energy to 
heat is possible.

����@��(YHQ�WKRXJK�WKH�GDWD�pRZ�PLJKW�
seem circular, awareness of possible fra-
gilities and assigning value to our data is 
of importance.

7KH�FXUUHQW�pRZV�RI�PDWHULDO�DQG�HQHUJ\�UHTXLUH�D�ORW�RI�LQSXW�IURP�oQLWH�UHVRXUFHV�
and the output is not appreciated or used which make them linear.

Flows of material, energy and data

Energy DataMaterial

2928

Author
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There is an enormous power imbalance 
between the users and the controllers of 
the internet. The schematic illustration on 
WKLV�SDJH�IROORZV�WKH�GDWD�pRZ�IURP�SUR-
GXFWLRQ� WR� SURFHVVLQJ� WR� VWRUDJH� WR� >UH@

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 control. Their ability to 

communicate and share information is 
and depending on the infrastructure, facil-
ities and hardware owned by just a small 
number of companies.

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. 

controllers and consumers

production processing

distribution

storage

Data Controllers and Consumers Chart
Author
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Those with access to the internet 
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.

7KH�oUVW�JUDSK�VKRZV�WKH�LQWHUDFWLRQV�EH-
tween characters of the ‘Les Miserables’ 
QRYHO�WKDW�WDNHV�SODFH�LQ�D�oFWLRQDO�SUHêLQ-
ternet era. Every form of communication 
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 
UHSUHVHQWV�D�oFWLRQDO�VRFLDO�QHWZRUN�ZLWK�
only a few people, nevertheless it is still 
an example of a social network where 
the internet is absent.

The second graph shows the online inter-
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 
WKDQ� WKH�RIpLQH� VRFLDO� QHWZRUN�� ,W� VKRZV�
that connections are made more easily 
and more frequent.

Although both graphs are not an exact 
UHSUHVHQWDWLRQ� RI� WKH� RQOLQH� DQG� RIpLQH�
social networks, they are usefull in under-
standing and visualizing the differences 
between them.

Knuth, 1993
GEPHI graph of the social network of the characters in Les Misereable

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

Social flows and the impact of the internet

02 Analysis of the Challenges Connected to the Datasphere
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Analysis of the Region
03
• General Analysis
• Duality of the Region
• Challenges & Possibilities
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 General Analysis General Analysis

The Green Heart
The four large cities of the Randstad 
enclose an important 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 east-west section of the Green Heart, 
containing 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 
VSKHUH�� 7KLV� FRQFHQWUDWLRQ� KDV� EHQHoWV��
but also negative externalities, such as 
SUHVVXUH�RQ� WKH� WUDIoF� VWUXFWXUHV�DQG� WKH�
subsoil networks. 

The Randstad
The Randstad is spread over four Dutch 
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 tracks 
WR�DLUSRUWV�DQG�QDWLRQDO�pRRG�SURWHFWLRQ�
systems. 

The four cities stand alone but altogether, 
these cities have the facilities and amenities 
to 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 

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 kick-started (Programmabureau 
Groene Hart, 2018). 

The development of the digital economy 
LQ�WKLV�]RQH�FDQ�WKHUHIRUH�IRFXV�RQ�WUDIoF�
safety and contribute to the energy 
transition. 

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

First, to enrich the economy that is based 
on agriculture with new cost-sharers. 
The economy will be more robust and 
adaptive to changes. Farmers are 
responsible for a lot of challenges in this 

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 total Dutch gross 
national product (Provincie South Holland, 
2020). 

area (Programmabureau Groene Hart, 
2018) and spread of the responsibilities 
over multiple stakeholders can generate 
EHQHoWV�IRU�DOO��

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 
data network and data centers itself 
contribute to the enlargement of use, 
accessibility and connectivity. 

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 time 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 types of economies. 

03 Analysis of the Region

%DVHG�RQ��UHVXOWV�*HELHGVGLDORRJ�129,�*URHQH�+DUW��3URJUDPPDEXUHDX�*URHQH�+DUW�������Author

0KM 5KM 10KM 20KM0KM 5KM 10KM 20KM

The Green Heart MapFunctional Zones in Randstad
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Urbanization

Data Infrastructure

Spatially, a duality in the region is visible. The urbanized 
part, housing two of the largest cities in the country, and 
the hinterland. This duality is visible in the amount of built-up 
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 to 
current trends.
• The urbanized area, which is very saturated with functions 

and economies. The amount of stakeholders leads to high 
competition. Trends lead to pressure on urban structures and 
available space. 

Employment

Landscape

URB
AN LANDSCAPE P2

LDER LANDSCAPE

PATCHW2RK LAN
D

SC
A

PE

• 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 area, there is pressure on the 
preservation of nature. 

• %HLMHUODQG�	�*RHUHHê2YHUpDNNHH plays an important role 
LQ� WKH� pRRG� GHIHQVH� V\VWHP� RI� RXU� HQWLUH� FRXQWU\�� 6PDOO�
villages and agriculture land shape the landscape. In this 
area, pressure on the protective function and depopulation 
due to urbanization can be felt.

 The context: duality of South Holland

39From Datasphere to Datascape38 03 Analysis of the Region
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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 
LV�VSHFLoHG��7KH�QH[W�VWHS�LV�WR�LGHQWLI\�WKH�
internal factors (strengths and weaknesses) 
and external factors (opportunities and 
WKUHDWV�� WKDW� ZLOO� LQpXHQFH� DFKLHYLQJ� WKH�
objective (Professional Academy, 2020). 

SWOT analysis South Holland
The structure and functionality of the region 
GHoQH�WKH�FKDOOHQJHV�DQG�SRVVLELOLWLHV�LQ�
that are related to the implementation of 
the digital economy in the landscape. The 
objective of the project is to transform the 
OLQHDU�pRZV�RI�PDWHULDO��HQHUJ\�DQG�GDWD�
LQWR� FLUFXODU� ORRSV�� 0DNLQJ� WKHVH� pRZV�
circular will contribute to the goal of a 
circular Province in 2050. The SWOT 
analysis tool can therefore also serve as a 
VHOIêDVVHVVPHQW�WRRO�LQ�WKH�UHpHFWLRQ��

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

STRENGTHS WEAKNESSES

OPPORTUNITIES THREATS

strong global 
economic position

air pollution
from industries clustering

EHQHoWV�IRU�
businesses

high-quality 
subsoil and surface 
infrastructures

pRRG�ULVN

pressure on 
ecological structures

by expansion of 
built environment

high-quality 
production
processes

logistic 
expertise 

presence of 
knowledge 
institutes

global internet 
connection cable

already a high-
risk environment

diversity in built 
environment and 
economy types

connectivity
between 
urban areas

pressure on
 urban structures

security 
expertise 

concentration
of businesses

amount of 
concurrence

increase in 
regulations

stable business 
climate

gateway to 
Europe

lack of 
cooperation 

between chains 
concerning 
innovation

global production 
and consumption 

chains

presence of
multinationals

connect different 
levels of education

energy-intensive
industry clusters

amount of particular 
recycling initiatives

growing
inequalities

cyber-terrorism

Images: ANP, Hollandse Hoogte, Hartog & Het Kontakt
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Problem statement
04
• Summary of Problems
• Problem Statement Map
• Problem Statement

United Nations
Sustainable Development Goals for 2030

Massive exploitation 
of materials

High energy demand
relying on a fossil-fuel-based 

energy production

Increasing amount
of data

Neglect of 
local value

Decision-making based 
on economic values

Sector facilitated by 
OLQHDU�pRZV

not aligning with the 
circularity goal for 2050

environmental and social values  
are lacking in decision-making

increasing safety and 
ownership issues 

generating global distribution 
and waste streams 

developing from a 
global perspective

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 strived for in each development and in each 
oHOG��6L[�RI� WKH�6'*V�DUH�GLUHFWO\�DSSOLFDEOH� WR� WKH�GHYHORS-
ment of the West-Holland 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. 

 summary of problems
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 Problem statement

45From Datasphere to Datascape44 04 Problem Statement

environmental 
values

economic 
values

social 
values
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 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��7KH�pRZV�WKDW�IDFLOLWDWH�WKH�VHFWRU�DUH�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�DQG�LQ�WKH�QHDUE\�IXWXUH�LW�ZLOO�VXUSDVV�WKH�&2�êIRRWSULQW�RI�WKH�
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 EH�FLUFXODU�DQG�HQHUJ\êHIoFLHQW�LQ����� 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 EURXJKW�WR�XV�E\�WKH�GDWD�VHFWRU��WKH�UHJLRQ�FDQ�SURoW�IURP�WKH�SRVLWLYH�H[WHUQDOLWLHV�

that data clusters pose. 
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how economies shaped the region
05
• How did the past economies shape the region?
• How will this new circular economy, based on data, shape the region?

 How did the past economies shape this region?

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

7KH� oUVW� UHYROXWLRQ� HPHUJHG� IURP� D�
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 to 
pump out the water. Even after the land 
reclamation, the windmills are still 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 at 
the end of the 18th century in Great-
Britain (De Roode, 2015). It represents 
the transition from individual hand-made 
production to mass production, situated 

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 construction of a railway network 
throughout the country. Stations became 
the connecting nodes between cities and 
also between people. People moved from 
the countryside towards 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 
to 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, establishing fast connections 
between cities. Gas stations, supplying 

fuel for cars and people, became the new 
meeting places along these highways 
oOOHG�ZLWK� LQGLYLGXDO�YHKLFOHV�� ,Q� WKH���V�
and 90s of last century, business parks 
emerged at the edges of cities 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 traces 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 into account in the spatial development 
strategies, a change in land use can be 
facilitated more easily, without high costs 
or damages to the original landscape that 
this region is so well-known for. 

The Past Economies
Author
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The digital economy is developing 
so fast that its traces are almost hard 
to track. The development of these 
WUHQGV�ZLOO�LQpXHQFH�WKH�ZD\�WKH�GLJLWDO�
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 user-driven 
data brings along challenges concerning 
privacy, security and ownership. 

*URZWK�LQ�DXWRPDWL]DWLRQ�SURFHVVHV
As automats and robots already take 
over most of the heavy jobs in factories 
and distribution centers, this growth can 
FRQWLQXH�DQG�DOVR�LQpXHQFH�RWKHUV�VHFWRUV��
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 digital 
economy. 

More innovative trends are also 
developing within the sector. 

(GJH�FRPSXWLQJ
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 data are sent 
to ‘the cloud’, the storage location of 
the system. This ensures short distance 

communication between the different 
elements of the system and thus reducing 
the demand for processing infrastructure. 
A decentralized system is safer and more 
HQHUJ\êHIoFLHQW� WKDQ� RULJLQDO� FHQWUDOL]HG�
systems (Ahvar et 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 stored is completely 
different from the scales that are the areas 
of interest right now. 

In decision-making, these trends need 
to be carefully studied and taken into 
DFFRXQW�� DV� WKH\� KDYH� D� ELJ� LQpXHQFH�
on the future of society and the built 
environment. 

 How will this new circular economy, 
 based on data, shape the region?

/LNH� SUHYLRXV� HFRQRPLF� GHYHORSPHQWV�
DQG� LQGXVWULDO� UHYROXWLRQV�� WKH� HPHUJH�
of the digital economy will also have 
DQ�LPSDFW�RQ�WKH�VSDWLDO�OD\êRXW�RI�WKH�
region. 

Elements of the data system
7KH�VHHPLQJO\�LQWDQJLEOH�pRZV�RI�WKH�GDWD�
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 
IROORZ� PDMRU� WUDIoF� LQIUDVWUXFWXUH� OLQHV��
because it is more convenient in case of 
construction or maintenance. 

The data 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 to 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 façade design, but also about 
the negative externalitites a data 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 traces in the physical world. 

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 data clusters 
around large infrastructure. This data can 
be used to propose and design concepts 
for the mobility transition. 

7KH�LQpXHQFH�RI� WKH�GDWD�VHFWRU�ZLOO� WKXV�
be visible in many aspects of the built 
environment and in daily life. The digital 
economy can be used to facilitate certain 
important (regional) transitions. 

The New Economies
Author)RXU�,QGXVWULDO�5HYROXWLRQV
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*2$/��,Q������6RXWK�+ROODQG�ZLOO�EH�FLUFXODU�DQG
contribute to a sustainable world.

68%*2$/��,PSOHPHQW�WKH�GLJLWDO�HFRQRP\�LQ�WKH��XUEDQ��IDEULF�RI�
South Holland in such a way that the developed datascapes are..;

 energy efficient  creating value circular

 main goal and subgoals

Subgoals
Author
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 vision statement

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 
GHYHORSPHQW�RI�WKHVH�GDWDVFDSHV�LV�FLUFXODU���HQHUJ\ê�HIoFLHQW�DQG�FUHDWHV�

value throughout the different scales. 

2Q�D�UHJLRQDO�VFDOH��UHQHZDEOH�HQHUJ\�SURGXFWLRQ�ODQGVFDSHV�DUH�
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 
OLQHDU�pRZ�WR�D�FLUFXODU�F\FOH��IRFXVVLQJ�RQ�NHHSLQJ�WKH�SURGXFWLRQ�DQG�

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. 

In this strategy, we bring data hubs as a platform for awareness, 
participation and knowledge exchange. These platforms will either function 

as a creator or a transformer of the local environment. 

In 2050 Zuid-Holland will be circular and contribute to a sustainable world. A strategic and integrated 
development of WKH�GLJLWDO�HFRQRP\�LQWR�WKH��XUEDQ��IDEULF of Zuid-Holland functions as a catalyst 
for this goal. The development of these datascapes is FLUFXODU���HQHUJ\ê�HIoFLHQW�DQG�FUHDWHV�YDOXH 

throughout the different scales. 

On a regional scale, UHQHZDEOH�HQHUJ\�SURGXFWLRQ landscapes are developed to establish a powerful 
grid to support this new economy sector. Locally, HQHUJ\�H[FKDQJH�SULQFLSOHV and DJJORPHUDWLRQ�

HIIHFWV are used to their full potential. The construction material use is optimized IURP�D�OLQHDU�pRZ�WR�
a circular cycle, focussing on keeping the SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV�DV�ORFDO�DV�SRVVLEOH. 

New sustainable business models are created to SUHVHUYH�WKH�LPSRUWDQW�JOREDO�SRVLWLRQ of this region, 
without losing DWWHQWLRQ�IRU�WKH�ORFDO�DQG�QDWLRQDO�YDOXH. 

In this strategy, we bring data hubs as D�SODWIRUP�IRU�DZDUHQHVV��SDUWLFLSDWLRQ�DQG�NQRZOHGJH�
H[FKDQJH. These platforms will either function as D�FUHDWRU�RU�D�WUDQVIRUPHU of the local environment.

[environmental
sustainability]

[economic
sustainability]

[social
sustainability]

In 2050 Zuid-Holland will be circular and contribute to a sustainable world. A strategic and integrated 
development of WKH�GLJLWDO�HFRQRP\�LQWR�WKH��XUEDQ��IDEULF of Zuid-Holland functions as a catalyst 
for this goal. The development of these datascapes is FLUFXODU���HQHUJ\ê�HIoFLHQW�DQG�FUHDWHV�YDOXH 

throughout the different scales. 

On a regional scale, UHQHZDEOH�HQHUJ\�SURGXFWLRQ landscapes are developed to establish a powerful 
grid to support this new economy sector. Locally, HQHUJ\�H[FKDQJH�SULQFLSOHV and DJJORPHUDWLRQ�
HIIHFWV are used to their full potential. The construction material use is optimized IURP�D�OLQHDU�pRZ�WR�
a circular cycle, focussing on keeping the SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV�DV�ORFDO�DV�SRVVLEOH. 

New sustainable business models are created to SUHVHUYH�WKH�LPSRUWDQW�JOREDO�SRVLWLRQ of this region, 
without losing DWWHQWLRQ�IRU�WKH�ORFDO�DQG�QDWLRQDO�YDOXH. 

In this strategy, we bring data hubs as D�SODWIRUP�IRU�DZDUHQHVV��SDUWLFLSDWLRQ�DQG�NQRZOHGJH�
H[FKDQJH. These platforms will either function as D�FUHDWRU�RU�D�WUDQVIRUPHU of the local environment.

[environmental
sustainability]

[economic
sustainability]

[social
sustainability]

In 2050 Zuid-Holland will be circular and contribute to a sustainable world. A strategic and integrated 
development of WKH�GLJLWDO�HFRQRP\�LQWR�WKH��XUEDQ��IDEULF of Zuid-Holland functions as a catalyst 
for this goal. The development of these datascapes is FLUFXODU���HQHUJ\ê�HIoFLHQW�DQG�FUHDWHV�YDOXH 

throughout the different scales. 

On a regional scale, UHQHZDEOH�HQHUJ\�SURGXFWLRQ landscapes are developed to establish a powerful 
grid to support this new economy sector. Locally, HQHUJ\�H[FKDQJH�SULQFLSOHV and DJJORPHUDWLRQ�

HIIHFWV are used to their full potential. The construction material use is optimized IURP�D�OLQHDU�pRZ�WR�
a circular cycle, focussing on keeping the SURGXFWLRQ�DQG�FRQVXPSWLRQ�SDWWHUQV�DV�ORFDO�DV�SRVVLEOH. 

New sustainable business models are created to SUHVHUYH�WKH�LPSRUWDQW�JOREDO�SRVLWLRQ of this region, 
without losing DWWHQWLRQ�IRU�WKH�ORFDO�DQG�QDWLRQDO�YDOXH. 

In this strategy, we bring data hubs as D�SODWIRUP�IRU�DZDUHQHVV��SDUWLFLSDWLRQ�DQG�NQRZOHGJH�
H[FKDQJH. These platforms will either function as D�FUHDWRU�RU�D�WUDQVIRUPHU of the local environment.

[environmental
sustainability]

[economic
sustainability]

[social
sustainability][environmental

sustainability]

[economic
sustainability]

[social
sustainability]

06 Vision
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Micro

Material

Sharing

Heat

Heat

Recycling
/Upcycling

Resharing

Energy

Data

Meso Macro
Building / Neighbourhood Municipality / District National / Global

7KH� pRZV� RI� PDWHULDO�� HQHUJ\� DQG�
data, that facilitate the data sector, are 
present on multiple scales. To transform 
WKHVH�FXUUHQWO\�OLQHDU�pRZV�LQWR�FLUFXODU�
cycles, three principles are used. 

1. Recycling
Recycling is the most described principle 
in the road towards a circular economy. 
With this principle, the process of 
retrieving materials that can still 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, construction materials or 
plastic waste can be transformed into 
proper construction material for the data 
centers and interiors. 

2. Upcycling
Upcycling represents the process in 
which a used product is transformed 
into a product of higher quality than the 
previous product. This principle can be 
applied to raw materials, but also to 
oQLVKHG� SURGXFWV� �6XQJ�� ������� ,Q� WKH�
data sector, a higher quality for servers 

or other electronic components would 
mean: adapted to the latest technology 
or innovation. Also, building materials or 
electronic components from other sectors 
could be upcycled to function in the data 
sector. 
In the large-scale production and 
consumption streams that supply the 
GDWD�VHFWRU�DW�WKH�PRPHQW��LW�LV�GLIoFXOW�WR�
understand the possibilities of upcycling. 
Upcycling therefore demands local or 
regional production and consumption 
pRZV� DQG� D� FOHDU� LQVLJKW� LQ� WKH� ZKR��
what, where and how (Sung, 2015). 

3. Resharing 
In the resharing-principle, 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 sectors. 
Collaborative models between sectors 
and a well-structured logistic system in 
the region can facilitate this principle. 
A sharing economy can contribute to a 
circular economy over time (Sposato, 
2017). 

7KH�PDWHULDO�pRZ
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. 

7KH�HQHUJ\�pRZ
The construction 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.  

7KH�GDWD�pRZ
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. 

 PRINCIPLES FOR CIRCULARITY  values of the new world

Supply

Supply

ExchangeExchange

06 Vision

SAFETY EQUALITY/JUSTICE

DIVERSITYHEALTH

PROSPERITY PARTICIPATION

of the network and the 
data via trust, reliability, 
UHVLOLHQFH�	�pH[LELOLW\�

of the sector’s products via        
accessibility & ownership of 

data and the network

of stakeholders and 
spaces via minimizing 

monopolies

of people and planet 
YLD�HIoFLHQW�XVH�RI�

resources

of the society via diverse 
employment opportunities, 

economic growth, and high 
living quality

of all stakeholders via        
activation of users and      

creating shared 
responsibility

Three Principles for Circularity
Author

Six Local Values
Author



58 59From Datasphere to Datascape

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-
HDV�ZKHUH�WKH�FLUFXODU�pRZV�RI�PDWHULDO��
energy and data are present. The data 
centers can rely on these areas for the 
QHFHVVDU\�pRZV��

 south holland 2050 vision

5958 06 Vision From Datasphere to Datascape

environmental 
values

economic 
values

social 
values
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In the hinterland zone, data hubs will be 
developed, 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 only 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 does 
not increase enormously. 

 south holland 2050 vision
The Green Heart

6160 06 Vision From Datasphere to Datascape
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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. 

The Urbanized Area

 south holland 2050 vision

From Datasphere to Datascape 6362 06 Vision

0KM 2.5KM 5KM 10KM
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Data hubs in the southern part of the 
SURYLQFH� ZLOO� EH� SDUW� RI� WKH� pRRG� SUR-
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 
plants and in wind turbines. The exten-
sion of the grid in this direction and im-
proving infrastructure connections could 
lead to less depopulation because of ur-
banization.

%HLMHUODQG�	�*RHUHHê2YHUpDNNHH

 south holland 2050 vision

From Datasphere to Datascape06 Vision 6564
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3URSRVDO�IRU�VXVWDLQDEOH��FLUFXODU�pRZV�RI�PDWHULDO��HQHUJ\�DQG�GDWD�

zsvvbvv

7KH� PDWHULDO� DQG� HQHUJ\� pRZV� RI�
the data infrastructure have a lot of 
potential to transition from linear into 
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. 

7KH�PDWHULDO�pRZ�_�%XLOW�HQYLURQPHQW
The largest datacenter of Rotterdam, 
3500 square meters, is located in a Une-
sco former factory building. The former in-
dustrial area provides a suitable location 
IRU�WKLV�HQHUJ\�GHPDQGLQJ�DFWLYLW\�>6PDUW-
'&������@��,W�LV�DQ�H[DPSOH�WKDW�VKRZV�
the potential for repurposing drosscape, 
former industrial sites into highly demand-
ed extention sites of the internet infrastruc-
ture. In order achieve a circular material 
pRZ��WKH�EXLOW�HQYLURQPHQW�FRPSRQHQW�>EH-
VLGHV� WKH�KDUGZDUH�FRPSRQHQW@� UHTXLUHV�
a mainly ‘no new buildings’ policy. Repur-
posed former vacant facilities will provide 

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 
PLQLPL]HG�DQG�oQLWH�UHVRXUFHV�DUH�QR�ORQ-
ger depleted. 

7KH�HQHUJ\�pRZ
By 2050 the entire data infrastructure is 
powered by renewable energy sources. 
Residual heat that is released is used as 
input for systems such as city heating.

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

7KH�PDWHULDO�pRZ�_�+DUGZDUH
,Q� D� FLUFXODU� >KDUGZDUH@� PDWHULDO� pRZ��
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 

7KH�GDWD�pRZ
$FFRUGLQJ�WR�,'&�>����@�E\����������
percent of the data worldwide is stored 
and unused. Most of this data consist of 
so called ‘unstructured’ data. This data is 
GLIoFXOW�WR�DQDO\]H�VXFK�DV�SKRWRV��DXGLR��
social media data or real-time streaming 
data from IoT 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 
DQG� LQWHJUDWLQJ� LW� DQG� GHYHORS� HIoFLHQW�
store methods. For example the storage 
RI�GDWD�RQ�'1$�>/HH��HW�DO������@�

lastly, fragmenting the data infrastructure 
to a certain extent would be ideal be-
FDXVH� LW� LV� YHU\� EHQHoFLDO� RQ�PDQ\� OHY-
HOV� >0HWVHODDU������@�� 7KLV�FRQFHUQV�DOO�
WKUHH�pRZV��$Q�H[HPSODU\�VROXWLRQ�LV� WKH�
modular, prefab datacentermodule, con-
structed within a repurposed shipping 
FRQWDLQHU�>(OWHN������@��3ODFHG�ZLWKLQ�D�
Smart Grid, it facilitates renewable ener-
gy production, local use of residual heat, 
re-use of material and local processing 
and storage of data.

DataEnergyMaterial
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 Circular flows

From Datasphere to Datascape

Circular Flows
Author
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Creating and transforming the local value

 CREAting more local value

/RFDO�pRZV��HOHPHQWV��XVHUV�DQG�VHFWRUV�ZLOO�EH�LQpXHQFHG�E\�
the development of a data cluster. 

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

Transforming the local value is about adding to something 
that is already present. In the case of Zoetermeer, that will 
EH�GLVFXVVHG�ODWHU��WKLV�FDQ�EH�DQ�LQWHQVLoFDWLRQ�RI�WKH�
existing educational cluster. By bringing different sectors, 
SHRSOH�DQG�pRZV�WRJHWKHU��WKLV�HGXFDWLRQDO�FOXVWHU�FDQ�EH�
optimized and thus transformed, 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 to 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 (national 
and global) economic importance. Taking into account the 
environmental and social consequences and challenges that 
data clusters pose on their direct environments can lead to 
a more sustainable development of the centers, in multiple 
perspectives. 

Advantages that a data 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 interventions that need to be done in order to 
construct a data center. 

Establishing more local value with each intervention in this 
strategy means searching for local synergies, to create multi-
functional purposes of interventions. It is also about optimizing 
ORFDO�pRZV��E\�FRQQHFWLQJ�WKH�KHDWê�DQG�HOHFWULFLW\�VWUHDPV�WR�
establish local energy loops. Thirdly, more local value will 
EH�DGGHG�E\�EULQJLQJ�EHQHoWV� WR� WKH� ORFDO�FRPPXQLW\�DQG�
economy. 

Creating More Local Values
Author
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 URBAN COMPLEXITY & INSTITUTIONAL CIVIC HUB

 countryside DEVELOPMENT & TRANSFORMATION

 CREAting datascapes as a space

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 blend ing data technology 
into our lives comes with question able 
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 algo rithms are 
increasingly taking deci sions that were 
previously made by humans (Kieft, 
2018). The implications of our smart 
devices trigger a paradigmatic shift. 
This shift is embedded with increased 
technologic automatiza tion and more 
computing power. This tran sition towards 
a world of digital regulation, does not 
only include our extensive use of more 
powerful IT systems (Kurzweil, 2005). 
It also comes with more intelligent IT 
systems and networks. 

Transitioning
When we as a society start replacing 
analoge methods of data-storage, such 
DV�EDQNV��SRVW�RIoFHV��RU�HYHQ� OLEUDULHV���
with smart devices and IT technology, 
our physical living environ ments become 
more and more digitised. Cloud storage 
systems are a direct result of this shift. 
The could space is a digitised zone 
that stores our increasingly outsourced 
data. This trend in data outsourcing 
makes remote workplaces possible and 
development is no longer limited to 
VSHFLoF� SK\VLFDO� ORFDWLRQV�� ,QWHUQHW� IUHHV�
us from geographic locations and might 
take us to topic based communities. 

We access the internet and data through 
our hardware. But hardware needs 
a soft place to reside and store its 
necessary algorithms. The digital cloud 
environment has become that new soft 
place and therefore the infrastructure 
in our living envrionment is changing 
towards a network of cables. In the 
QHDU� IXWXUH�KLJKZD\V�DUH� IDVW�oEUH�JODVV�

Wi-Fi connections. Data simultaniously 
supports  and uses the cloud space, 
while it is harvested by server farms. Law 
is prescribed by algorithms and borders 
DUH� GHIHQGHG� E\� oUHZDOOV�� %XW� KRZ� GR�
we prevent our public data insitutes, such 
DV�WKH�EHIRUH�PHQWLRQHG�SRVWêRIoFHV�DQG�
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 a data center 
would change towards that of a library 
RU�PXQLFLSDO�RIoFH��$�FLYLF�RU�HYHQ�SXEOLF�
ensemble where people of all walks of life 
can come together and access, store, or 
even share knowledge with one another.

Bank Library 3RVWêRIoFH

Data-hub as new 
civic ensemble

 FUTURE INSTITUTION

EXISTING INSTITUTIONS

Creating Datascape as a Space
Author

Data-hub as New Civic Ensemble
Author
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Development strategy
08
• 5HGHoQLWLRQ�RI�WKH�5HJLRQ
• Stakeholder Analysis
• Development of 17 Data Clusters
• Data Hub Typology
• Data Hub Guideline
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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. 
7KH����]RQHV�DOO�VHUYH�D�VSHFLoF�SXUSRVH�LQ�WKH�GHYHORSPHQW�RI�
the West-Holland data cluster, for example as an energy pro-
duction landscape or a logistic hub. 

 redefinition of the region

From Datasphere to Datascape08 Development Strategy 7776
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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.

 Stakeholders ANAlysis
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Westland - production
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 preserve the 
food quality that the area is well-known 
IRU��7KH�FOXVWHU�ZLOO�EHFRPH�D�VHOIêVXIoFLHQW�
food production cluster with global 
importance, facilitated by smart data 
systems. 

 development of 17 data clusters

08 Development Strategy

  data hub typology

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

Phase 1
,Q� WKH� oUVW� SKDVH�RI� WKH� LPSOHPHQWDWLRQ��
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 cluster focuses on the 
merging of data and education in an 

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 
take place. 

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

new regions to 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, large-scale projects such as the 
systematic and headquarter clusters are 
developed. Both types of clusters will 
dramatically change the local environment 
by introducing infrastructural elements or 
create new economies.

To conclude, this diverse mix of data clus-
ters creates a wide range of development 
strategies. Thus ensuring a smooth transi-
tion towards a circular datascape.

from linear... ... to circular

1

8

14

15

16

17

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

2
Scheveningen - storage
An extension of the Security & Justice 
cluster situated in The Hague, with 
highly-secured data storage. 

3
Delft - production
A lot of data and knowledge is generated 
in the university-hub and related 
Technopolis business park. The hub will 
be complemented by a education facility 
for primary and high schools. 

4
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.

5
CBD Rotterdam - storage
Tech companies and start-ups in the city 
center enjoy proximity advantages. 

6
Katwijk - 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. 

7
Gorinchem - storage
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 - 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. 

9
Drechtsteden - storage
The Drechtsteden are an important 
material producing cluster in the region. 
The establishment of the Madaster 
headquarters will provide the entire 
region with up-to-date information on 
urban mining and materials of the built 
environment in this region. 

10
Alphen aan den Rijn - processing
Alpherium is one of the largest logistic 
transferia of the region. Intensifying 
WKH� LQFRPLQJ� DQG� RXWJRLQJ� pRZV� RI�
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. 

11
Schoonhoven - storage
Schoonhoven is situated in the center of 
the Green Heart ecological structure. The 
aim to connect the entire region to the 
data-grid will happen by extending the 
network towards this part of the region. 
The local qualities of the cluster can be 
enhanced by creating a visitors center 
where ecology and water management 
in the Green Heart are promoted.

12
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.

13
Hardinxveld - storage
Hardinxveld has an historic local 
economy of shipyards and -repair. The 
local economy will get a boost from the 
development of a data cluster, while the 
UHJLRQ�SURoWV�IURP�WKH�FUDIWVPDQVKLS�DQG�
workforce that is situated in this town. 

Stellendam [Delta] - processing
The Netherlands is facing challenges 
UHJDUGLQJ� pRRG� SURWHFWLRQ� DQG� ZDWHU�
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 
works. 

Boskoop - production
Boskoop is another agricultural cluster in 
WKH�UHJLRQ��,W�ZLOO�EHFRPH�D�VHOIêVXIoFLHQW�
cluster that is focussed on energy 
production. 

Port of Rotterdam - processing
The Port of Rotterdam is one of the main 
economic drivers of the entire country. 
Most economic activity is fossil-fuel-
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. 

0KM 5KM 10KM 20KM

Development of 17 Data clusters
Author

Data Hub Typologies
Author
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  data hub guidelines

Data cluster guidelines
As mentioned before the 17 data clusters 
can be subdivided into six categories of 
spatial development and functions. This 
FDWHJRUL]DWLRQ�DOVR�KDV� LQpXHQFH�RQ� WKH�
scale of the actual data centers and the 
scale of the operational network that is 
neHGHG��VHH�WKH�oJXUH�DERYH�� By doing 
so an additional categorization can be 
made that will follow regional guidelines 
and goals. The data clusters can be 
divided into a place of; production, 
processing, or storage. These three 
categories characterize the nature of the 
actual data centers 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 start-ups in the city 
FHQWHU� ZLOO� EHQHoW� IURP� WKH� SUR[LPLW\� WR�
this new and improved data hub. One 
of the main positive externalities will be  
new businesses that feel attracted to the 
area.

Scheveningen data cluster 
In this location a SECURITY CLUSTER with 
a storage nature will be proposed. An ex-
tension of the Security & Justice cluster sit-
uated in The Hague, with highly-secured 
data 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 data 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 IT-cluster of the 
region. The city is well-connected by 
different transport modes and houses 
departments of The Hague University that 
are focussed on the IT-sector. Besides 
that, the AIVD headquarters are situated 

in this city. This all 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 real-time management. The 
generated data will be used to kickstart 
the mobility transition, controlled by the 
Zoetermeer data cluster. 

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 tech companies and start-
ups. The data cluster in the center is fo-
cussed on data production and storage. 

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 to land in Katwijk. This data cluster 
therefore plays an irreplaceable role in 
the global data network, security and 
safety will be main development goals.

TESTING PHASE // short term, 
0-5 years 
Developments in this phase are; 
• CBD The Hague 
• CBD Rotterdam
• Delft
• Zoetermeer

These developments will use existing data 
grids which are based on mixed-use real 
estate, and will mix with other city functions. 
These areas are clustered with businesses, 
WKXV� SURoWV� IURP� SUR[LPLW\� DGYHQWDJHV� FDQ�
be anticipated. Vacant real estate (i.e. empty 
stores in the city centers) can be re-used as a 
data center. Another idea is “pop-up” which 
DGGV� pH[LELOLW\� DQG� PRYHDELOLW\� WR� WKH� GDWD�
center. However, it needs combination with 
education to investigate possibilities 

Recommendations for the development of 
these types: 
Urban CBD cluster: 8SSHU�pRRUV�LQ�PL[HG�XVH�
buildings. 
Campus clusters: Multiple buildings function-
ing together as a whole. 

UPSCALING PHASE // mid term, 
5-15years 
Developments in this phase are; 
• Scheveningen
• Katwijk
• Gorinchem
• Gouda

7KLV� SKDVH� IRFXVHV� RQ� oQGLQJ� V\QHUJLHV� EH-
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 long-term projects will be 
initiated in this stage. 

Recommendations for the development of 
these types:  
Community clusters:�0RUH�o[HG�GHVLJQ��0XO-
tifunctional buildings. Central location, open 
atmosphere.
Security clusters: Located in a natural envi-
ronment. Partly underground

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

The development in this phase will take place 
DW� ORFDWLRQêVSHFLoF� VLWHV�� ,W� LQFOXGHV� ODUJH� LQ-
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

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 up-to-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 transferia of the region. 
Intensifying the incoming and outgoing 
pRZV�RI�WKLV�WUDQVIHULXP�ZLOO�EH�IDFLOLWDWHG�
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. 

Schoonhoven is situated in the center of 
the Green Heart ecological structure. The 
aim to connect the entire region to the 
data-grid will happen by extending the 
network towards this part of the region. 
The local qualities 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 a 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 data cluster, while the region prof-
its from the craftsmanship and workforce 
that is situated in this town. 

Westland data cluster 
In this location a 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 

preserve the food quality that the area is 
well-known for. The cluster will become a 
VHOIêVXIoFLHQW�IRRG�SURGXFWLRQ�FOXVWHU�ZLWK�
global importance, facilitated by smart 
data systems. 

Delta data cluster 
In this location a SYSTEMATIC CLUSTER
with a processing nature will be 
proposed. The Netherlands is facing 
FKDOOHQJHV� UHJDUGLQJ� pRRG� SURWHFWLRQ�
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 
VHOIêVXIoFLHQW� FOXVWHU� WKDW� LV� IRFXVVHG� RQ�
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 fossil-
fuel-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. 

• Drechtsteden
• Hardinxveld
• Numansdorp

08 Development Strategy

Data Hub Guideline
Author
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Spatial Interventions
09
• Development of Material Hubs
• Development of Renewable Energy Landscapes
• Extension of the Existing Data Network
• 'HQVLoFDWLRQ�'HYHORSPHQWV
• Mobility and Transport Interventions
• Restructuring the Flows
• ,QpXHQFLQJ�2WKHU�)ORZV
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 Development of material hubs

0KM 2.5KM 5KM 10KM

The spatial intervention that deals with the 
PDWHULDO� pRZV� RI� WKH� SURYLQFH� IRFXVVHV�
RQ� WKH�FOXVWHULQJ�RI�PDWHULDO�SURGXFWLRQ�
DQG�VRUWLQJ�FHQWHUV��

:LWKLQ� WKH� oYH� NH\� PDWHULDO� FOXVWHUV�
WKH� FUHDWLRQ�� JDWKHULQJ�� DQG� VKDULQJ�
RI� NQRZOHGJH� DERXW� UHF\FOLQJ� DQG�
UHVKDULQJ� ZLOO� KDYH� WKH� PRVW� LPSRUWDQW�
UROHV�� %\� OLQNLQJ� WKHVH� PDWHULDO� FOXVWHUV�
into the extended and improved data 
QHWZRUN� GDWD� SODWIRUPV� DERXW� UHXVDEOH�
PDWHULDOV� FDQ� EH� H[WHQGHG� DQG� XVHV�
PXFK�PRUH�LQWHQVO\��

6R�LQ�FRQFOXVLRQ��WKH�GDWD�QHWZRUN�ZLOO�DFW�
DV�D�EDFNERQH�IRU�NQRZOHGJH�WUDQVIHU�RI�
WKH�PDWHULDO�pRZ�DQG�XOWLPDWHO\�ZLOO�KHOS�
VSUHDG� DQG� UHXVH� PDWHULDOV� ZLWK� PXFK�
KLJKHU�HIoFLHQF\�

6RUWLQJ�FHQWHU�IRU�PDWHULDOV

0DWHULDO�UHSDLU�EXVLQHVV

3URGXFWLRQ�RI�HOHFWURQLF�FRPSRQHQWV
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The spatial intervention that deals with 
the large energy demand of the data 
sector and province of South Holland 
focusses on the implementation of 
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;
• Biomass landscapes
• Windturbine parks
• Geothermal extraction sites
• Solar panel parks 

In the long run more rigorous energy 
interventions will be proposed. Such as 
the Katwijk Blue Energy powerplant, the 
Stellendam Ionic Energy powerplant, 
and the Brouwersdam Tidal Energy 
powerplant. These interventions involve 
many stakeholders on a local, regional, 
national and even an international scale, 
VR� WKH\�ZLOO�EH� LPSOHPHQWHG� LQ� WKH�oQDO�
consolidating stage.

    Development of renewable energy landscapes
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The spatial intervention that deals with 
WKH� GDWD� QHWZRUN� LV� IRFXVVHG� RQ� WKH�
H[WHQVLRQ� RI� WKH� H[LVWLQJ� GDWD� VHUYLFHV��
$V�PHQWLRQHG� EHIRUH� WKHUH� LV� DQ� XQIDLU�
GLVWULEXWLRQ�RI�WKH�GDWD�QHWZRUN�ZLWKLQ�LQ�
WKH� SURYLQFH� RI� 6RXWK� +ROODQG�� 0RVW� LV�
WKH�QHWZRUN� LV� ORFDWHG� LQ� WKH�XUEDQL]HG�
DUHDV�RI�WKH�SURYLQFH��ZKHUHDV�WKH�PRUH�
KLQWHUODQG�DUHDV�DUH�OHIW�ZLWK�YHU\�OLWWOH�RU�
QR�KLJK�TXDOLW\�GDWD�FRQQHFWLRQV��

%\� H[WHQGLQJ� WKH� JODVVêoEHU� QHWZRUN�
LQWR� WKHVH�DUHDV� WKH�SURSRVHG�SODQ�FDQ�
QRW� RQO\� JXDUDQWHH� PRUH� DFFHVV� DQG�
KLJKHU�LQFOXVLYLW\��EXW��ZLOO�DOVR�WUDQIRUP�
WKH� FXUUHQW� QHWZRUN� LQWR� D�PRUH� VHFXUH�
DQG� LQWHURSHUDWDEOH� V\VWHP�� 7KHVH� ODVW�
YDOXHV�ZLOO�QRW�RQO\�LPSURYH�WKH�ORFDO�DQG�
SURYLQFLDO�SRVLWLRQ�RI�WKH�GDWD�VHFWRU��EXW�
ZLOO�DOVR�PDNH�VXUH�WKDW�WKH�RYHUDOO�V\VWHP�
IROORZV� (8� VDIHW\� UHJXODWLRQV� ZKHQ� LW�
FRPHV�WR�FOXVWHULQJ�RI�WKH�GDWD�VHUYLFHV��
7KXV� PDNLQJ� WKH� :HVWê+ROODQG� GDWD�
FOXVWHU� D� UHDO� LQWHUQDWLRQDO� FRPSHWLWRU�
DQG�ORFDO�VSDWLDO�DQG�HFRQRPLF�FDWDO\VW��

New Data Center

1HZ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�'DWD�&HQWHU

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�6XEPDULQH�&DEOH

  extension of the existing data network
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 densification developments

From Datasphere to Datascape09 Spatial Interventions 9392
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The spatial intervention that deals with 
WKH� KRXVLQJ� GHPDQG� RI� WKH� SURYLQFH�
IRFXVVHV� RQ� WKH� GHQVLoFDWLRQ� RI� WHQ�
VWUDWHJLF�DUHDV��7KHVH�DUHDV�IURP�D�EHOW�
OLNH� VWUXFWXUH� LQ� WKH� SURYLQFH� RI� 6RXWK�
+ROODQG�� 7KH\� FRQVLVW� RI� VLWH� WKDW� FDQ�
HLWKHU�EH�DSGDWSLYHO\�UHXVHG�RU�H[LVLWQJ�
FLW\� H[WHQVLRQ�SODQV� WKDW� FDQ�EH�DOWHUHG�
WR�oW�PRUH�UHVLGHQWV��

7KH�SURSRVHG�GHQVLoFDWLRQ�LQWHUYHQWLRQV�
KDYH�D�VXSSRUWLQJ�UROH�IRU�WKH�H[WHQGLQJ�
:HVWê+ROODQG� GDWD� QHWZRUN�� $V� WKH�
QHWZRUN� H[WHQGV�� QHZ� EXVLQHVVHV� DQG�
HYHQ� HFRQRPLHV� FDQ� EH� FUHDWHG� WKXV�
LQFUHDVLQJ� WKH� GHPDQG� RQ� WKH� KRXVLQJ�
PDUNHW�� 7KHVH�GHQVLIFDWLRQ� LQWHUYHQWLRQV�
will deal with the additional demand 
IRU� UHVLGHQWLDO� GHYHORSPHQWV��ZKLOH� DOVR�
SDUWO\� UHOLHYLQJ� WKH� FXUUHQW� SUHVVXUH� RQ�
WKH�KRXVLQJ�PDUNHW�
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The spatial intervention that deals with the 
PRELOLW\�SODQ�RI�WKH�SURYLQFH�IRFXVVHV�RQ�
DUHDV� ZKHUH� VZLWFKLQJ� EHWZHHQ� PRGHV�
RI� WUDQVSRUW� LV� GLIoFXOW� RU� QRW� SRVVLEOH�
DW� DOO�� %\� SURSRVLQJ� JUHDWHU� RSHUDELOLW\�
DQG�OLQNLQJ�GLIIHUHQW�PRGHV�RI� WUDQVSRUW�
LQ� D� PRUH� HIoFLHQW� ZD\� WKH� SURYLQFLDO�
PRELOLW\� QHWZRUN� ZLOO� KDYH� JUHDWHU�
DFFHVVLELOLW\�DQG�LQFOXVLYLW\��%\�GRLQJ�VR�
WKH�WKH�UHVLGHQFH�RI�WKH�SURYLQFH�RI�6RXWK�
+ROODQG�HQMR\�EHWWHU�FRQQHFWLYLW\�DQG�ZLOO�
XOWLPDWHO\� PRYH� ZLWK� KLJKHU� HIoFLHQF\�
WKURXJK�WKH�UHJLRQ�

   Mobility and transport interventions
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 restructuring the flows

Energy Flows

All these spatial interventions have 
one main objective: transforming 
WKH� FXUUHQW� OLQHDU� pRZV� RI� GDWD��
energy and material into circular 
loops. Collaborations between the 
28 functional zones are established, 
VR� WKH� pRZV� FDQ� EH� RSWLPL]HG�� 7KHUH�
is a difference between production, 
consumption and transfer places. Each 
zone gets its own important function 
within the network of data, energy or 
material. 

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-
VXIoFLHQW�DQG�FDQ�GLVWULEXWH�WKHLU�SRVVLEOH�
surplus of energy to other zones.

Keyplayers in the data system are Katwijk, 
where the global internet 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. 

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 to the Port of Rotterdam 
will contribute to the sustainable energy 
system of the city.  

The Greenports and the Port of Rotterdam 
will produce and store a lot of data in 
order to become Smart Ports. The real-time 
data collection will be used to optimize 
logistic and storage processes in these 
mainports. 

Restructured Data Flow
Author

Restructured Energy Flow
Author



98 99From Datasphere to Datascape09 Spatial Interventions

 restructuring the flows

Flow of Goods

Flow of People

 Influencing other flows

Five logistic, cooperating hubs structure 
the distribution 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 transported into the 
country. 
The Greenports of Westland, Bleiswijk-
Pijnacker and Boskoop produce food 
products for global distribution. A close 
collaboration with the Port of Rotterdam, 
that is smart-data-driven and supported 
by the digital and physical infrastructure, 
is necessary to preserve the global 
economic position of this region. 

%\�UHVWUXFWXULQJ�FHUWDLQ�pRZV�LQ�WKH�UHJLRQ��
RWKHU�pRZV�ZLOO�EH�LQpXHQFHG��
New workplaces, living places and 
transportation places will emerge from the 
developments. 
The 28 functional zones in the region can 
be roughly subdivided into 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 extent. 

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 

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 clusters. 

Restructured Material Flow
Author

,QpXHQFHG�3HRSOH�)ORZ
Author

,QpXHQFHG�*RRGV�)ORZ
Author
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Intervention examples - passports
10
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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Description of the Location

Socio-economic Status

The intervention is located in the 
south-western area of the province, 
ZKHUH�WKH�ULYHUV�pRZ�WKURXJK�DQG�HQWHU�
WKH�1RUWK�6HD��PDNLQJ�LW� WKH�YLWDO�GHOWD�
RI� WKH� UHJLRQ� DQG� FRXQWU\�� 7KH� FKRVHQ�
VLWH�LV�VLWXDWHG�LQ�WKH�PXQLFLSDOLW\�RI�*R-
HUHHê2YHUpDNNHH�� VXUURXQGHG� E\� RWK-
HU� PXQLFLSDOLWLHV�� QDPHO\� :HVWYRRUQH��
Hellevoetsluis, Nissewaard, Hoeksche 
:DDUG��DQG�6FKRXZHQê'XLYHODQG�ZKLFK�
EHORQJV�WR�WKH�SURYLQFH�RI�=HHODQG��6WHO-
OHQGDP� LV� WKH� WRZQ� VXUURXQGHG�E\� WZR�
ULYHU�PRXWKV��+DULQJYOLHW� RQ� WKH�1RUWK-
HUQ�VLGH��ZKHUH�+DULQJYOLHWGDP�FRQQHFWV�
this town and Voorne-Putten Island, and 
*UHYHOLQJHQPHHU�LQ�WKH�6RXWK��

Natura 2000
6WUHWFKLQJ� DFURVV� DOO� ��� (8� FRXQWULHV��
1DWXUD� ����� LV� WKH�ZRUOG
V� ODUJHVW� FR-
RUGLQDWHG�QHWZRUN�RI�SURWHFWHG�DUHDV��,W�
DFFRPPRGDWHV�UHVWLQJ�VLWHV�DQG�QDWXUDO�
KDELWDWV�IRU�UDUH��WKUHDWHQHG�VSHFLHV��(X-
URSHDQ� &RPPLVVLRQ�� ������� 7KLV� GHOWD�
FRPSULVHV�PDQ\�1DWXUD������ VLWHV�� DV�
FDQ�EH�VHHQ�RQ�WKH�PDS��oJXUH�[[��

Density

Westvoorne

Hellevoetsluis

Nissewaard

Hoeksche Waard

*RHUHHê2YHUpDNNHH

South Holland

275

'HQVLW\��SHUVRQ�P2)

0XQLFLSDOLW\

975

1,152

322

190

1,361

1,5001,0005000

Westvoorne

Hellevoetsluis

Nissewaard

Hoeksche Waard

*RHUHHê2YHUpDNNHH

Population

3RSXODWLRQ��SHUVRQ�

0XQLFLSDOLW\

14,626

40,049

84,797

86,656

49,611

100,00050,0000

Allecijfers. (2020) 

Westvoorne

Hellevoetsluis

Nissewaard

Hoeksche Waard

*RHUHHê2YHUpDNNHH

South Holland

Allecijfers. (2020) 

Average Income
0XQLFLSDOLW\

$YHUDJH�LQFRPH��è�\HDU�

33,000

27,900

26,300

26,300

26,200

26,900

40,00010,000 20,000 30,0000

France

Germany
RhineM

eu
se

Netherlands

The North Sea

Luxembourge

Switzerland

Belgium

Natura 2000 sites within delta area Status in the EU context

Port Clusters

Westvoorne

Hellevoetsluis

Nissewaard

Hoeksche Waard

*RHUHHê2YHUpDNNHH

South Holland

Allecijfers. (2020) 

Age Group

0XQLFLSDOLW\

$JH�*URXS��3HUFHQWDJH�
10%

0-15 yr 15-25 yr 25-45 yr 45-65 yr >65 yr

20% 30% 40% 50%0

Port of Rotterdam

Port of Antwerp

Terneuzen

Vlissingen

Dordrecht

 Passport stellendam (delta)
Status In Regional, National, and EU 
Context

7KH�5KLQHê0HXVH�'HOWD�LV�WKH�ULYHU�GHOWD�
LQ� 7KH�1HWKHUODQGV��ZKLFK� LV� FRPELQHG�
ZLWK� WZR� ULYHUV�� QDPHO\� 7KH� 5KLQH� DQG�
7KH�0XHVH��

7KH�5KLQH�LV�RQH�RI�WKH�PDMRU�ULYHUV�LQ�(X-
URSH��pRZLQJ�WKURXJK�VL[�FRXQWULHV�IURP�
LWV�VRXUFH�LQ�6ZLW]HUODQG��0RVW���YDQ�GHU�
+����������,W�VWDUWV�WR�GLYLGH�LQWR�WZR�PD-
MRU�EUDQFKHV�DW�WKH�1HWKHUODQGVê*HUPDQ�
ERUGHU� DQG� FRQWLQXHV� WR� pRZ� WKURXJK�
WKH�'XWFK�ODQGVFDSHV�DQG�PDQ\�LPSRUW-
DQW�'XWFK�FLWLHV��IRU�H[DPSOH��1LMPHJHQ��
'RUGUHFKW��DQG�5RWWHUGDP��EHIRUH�UHDFK-
LQJ� WKH� 1RUWK� 6HD� DW� WKH� LQWHUYHQWLRQ�
$UHD�

7KH�0HXVH�KDV�LWV�VRXUFH�LQ�)UDQFH��pRZ-
LQJ� WKURXJK� %HOJLXP� DQG� HQWHULQJ� WKH�
1HWKHUODQGV�QHDU�0DDVWULFKW��6WUHWFKLQJ�
WR�WKH�1RUWK��LW�VWDUWV�WR�FRPELQH�ZLWK�7KH�
5KLQH
V�EUDQFKHV�DQG�FUHDWHV�WKH�HVWXDU\�

:KDW� SRVHV� PRUH� VLJQLoFDQFH� WR� WKLV�
estuarine delta is the location within the 
port cluster, the Port of Rotterdam, and 
WKH�3RUW�RI�$QWZHUS��7KH�KLJK�PRELOLW\�RI�
VKLS�WUDQVSRUW�FDQ�EH�ZLWQHVVHG�KHUH�

,Q�FRQFOXVLRQ��LW�FDQ�EH�VHHQ�WKDW�WKLV�GHO-
WD�LV�QRW�RQO\�FUXFLDO�WRZDUGV�WKH�SURYLQFH�
of South Holland and the Netherlands 
EXW�DOVR�WR�WKH�LQWHUQDWLRQDO�OHYHO�

Allecijfers. (2020) 

Stellendam

Westvoorne

Hellevoetsluis Nissewaard

+RHNVFKH�:DDUG

Natura 2000 site

*RHUHHê2YHUpDNNHH

Schouwen-Duiveland

The North Sea

0KM 50KM 100KM 200KM0KM 5KM 10KM 20KM

0KM 15KM 30KM 60KM

10  Intervention Examples - Passport Stellendam (Delta)
Based on European Environment Agency. (n.d.). Author

Author

*RHUHHê2YHUpDNNHH�LQ�6RXWK�+ROODQG

Haringvleitsluizen

Based on Qgis

Rijkswaterstaat (n.d.)



105From Datasphere to Datascape104

 PROBLEM STATEMENT

7KH� HVWXDU\� LV� WKH� DUHD� ZKHUH� ULYHUV�
reach the sea, which means that it is 
WKH�JDWKHULQJ�SODFH�RI�DOO� WKH�VHGLPHQWV�
pRZLQJ� DORQJ� WKH� ZD\� IURP� WKH� ULYHU�
VRXUFH�� 7KLV� LQFOXGHV� WKH� VHGLPHQWV� WKDW�
FDQ� FDXVH� ZDWHU� SROOXWLRQ�� SDUWLFXODUO\�
SODVWLF�ZDVWH��ZKLFK�FRXOG�pRZ�RXW�WR�WKH�
VHD�LI�WKH\�DUH�QRW�WUDSSHG��

3ODVWLFV�FDQ�EH�FDWHJRUL]HG�E\�WKHLU�SDU-
WLFOH� VL]H�� 7KH� ODUJH� SODVWLF� REMHFWV� DUH�
FODVVLoHG� DV�PDFURSODVWLFV��ZKLFK� KDYH�
WKHLU�VL]H�PRUH�VXEVWDQWLDO�WKDQ��PP��IRU�
H[DPSOH��SODVWLF�EDJV�DQG�ERWWOHV��:KLOH�
0LFURSODVWLFV�DUH�WKH�XQLGHQWLoHG�SODVWLF�
pieces, with a diameter of less than 5mm 
�:LQWRQ��$QGHUVRQ��5RFOLIIH��	�/RLVHOOH��
������ SS�� �q���� 0DFURSODVWLFV� FRXOG�
EH� WUDSSHG�DW� WKH�ZDWHUJDWH� WR�SUHYHQW�
WKH\� UHDFKLQJ� WKH� VHD�� 1HYHUWKHOHVV��
WKH� LQYLVLEOH� SODVWLF� SDUWLFOHV� FDQ� VQHDN�
WKURXJK�WKH�GDP�DQG�HYHQWXDOO\�OHDGLQJ�
WR�RFHDQ�FRQWDPLQDWLRQ��$FFRUGLQJ�WR�(O-
OHQ�0DF$UWKXU�)RXQGDWLRQ���������LQ�WKH�
RFHDQ�� WKHUH�ZLOO� EH�PRUH�SODVWLFV� WKDQ�
oVK�E\������

%HVLGHV�WKH�LPSDFW�RQ�WKH�VHDZDWHU�DQG�
PDULQH�HFRV\VWHP��LW�DOVR�FDXVHV�D�VHYHUH�
HIIHFW�RQ�XV�DV�D�KXPDQ�EHLQJ��ZKLFK�ZH�
PLJKW� QRW� UHDOL]H�� (DFK� PDLQ� PHDO� ZH�
LQJHVW�FRQWDLQV�PRUH�WKDQ�WLQ\�����SODV-
WLF� SDUWLFOHV� �&DWDULQR��0DFFKLD�� 6DQG-
HUVRQ�� 7KRPSVRQ�� 	� +HQU\�� ������ S��
������7KLV�VKRZV�WKDW�RXU�KHDOWK�FDQ�EH�
WKUHDWHQHG�E\�PLFURSODVWLFV�E\� WKH�FRQ-
sumption of contaminated seafood, and 
HYHQWXDOO\�FDXVH�WKH�YLFLRXV�F\FOH�

5HJDUGLQJ� WKH� FRQGLWLRQ� DV� PHQWLRQHG�
earlier of this delta and the drastic im-
SDFWV��WKH�SUREOHPV�RI�PLFURSODVWLFV�FRQ-
WDPLQDWLRQ�FDQ�EH�VHHQ�DQG�QHHG�WR�EH�
WDFNOHG��%\�LPSOHPHQWLQJ�WKLV��WKH�DTXDW-
LF�HFRV\VWHP�DQG�SHRSOH
V�KHDOWK�ZLOO�EH�
HQKDQFHG�

Macroplastic Microplastic Nanoplastic

2020 2025 2050

250M 600M
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+DULQJYOLHW�'DP

+DULQJYOLHW�'DP�LV�RQH�RI�WKH�SULPDU\�pRRG�GHIHQVH�VWUXFWXUHV�
ZKLFK� DOVR� IXQFWLRQV� DV� VWRUP� VXUJH� EDUULHUV�� ,W� FRQWDLQV� WKH�
+DULQJYOLHW�ORFNV��SUHYHQWLQJ�WKH�ORZ�O\LQJ�ODQG�IURP�KLJK�VHD�
ZDWHU�OHYHO��7KH�ORFNV�DUH�RSHQHG�RU�FORVHG�GHSHQGLQJ�RQ�WKH�
DPRXQW�RI�ZDWHU� HQWHULQJ� WKH� FRXQWU\�DW� /RELQWK� �5KLQH��DQG�
%RUJKDUHQ��0HXVH���,W�KDV�EHHQ�RSHQHG�VLQFH�������7KHUHIRUH��
LW�QHHGV�UHQHZDO�WR�HQVXUH�WKH�HIoFLHQF\�RI�pRRG�SURWHFWLRQ�LQ�
WKH�IXWXUH�

+RZHYHU�� RWKHUV� pRRG� GHIHQFH� VWUXFWXUHV� DUH� DOVR� LQGLVSHQV-
DEOH��9RRUQHê3XWWHQ�DQG�*RHUHHê2YHUpDNNHH�LVODQGV�DUH�SUR-
WHFWHG�E\�WKH�GLNHV��6HH�WKH�EHORZ�oJXUH���7KHVH�VWUXFWXUHV�QHHG�
WR� EH�PRQLWRUHG� WR�PDNH� VXUH� LI� WKHUH� ZDV� DQ\� EUHDFK� DQG�
GHIHFW� LQ� WKH� V\VWHP�� 7KXV�� WKH� PDLQWHQDQFH� DQG� HYDFXDWLRQ�
SURFHGXUH�FDQ�EH�LPSOHPHQWHG�LQ�WLPH�

+DULQJYOLHW�'DP

:HVWYRRUQH

Hellevoetsluis

30 %LOOLRQ�P3

RI�ZDWHU�GUDLQV�WKURXJK�
+DULQJYOLHW�6OXLFHV�DQQXDOO\

6RXWKZHVW� 'HOWD� LV� WKH� YLWDO� IUHVKZDWHU� VRXUFH� RI� WKH� UHJLRQ��
7KH�LVODQGV�LQ�WKLV�DUH��:HVWê%UHDEDQW��7KROHQ��6LQW�3KLOLSVODQG��
DQG� 5HLJHUVEHUJVHSROGHU� UHFHLYH� IUHVK� ZDWHU� IURP� WKH� WULEX-
WDULHV�� VXFK�DV�%LHVERVFK��+ROODQGVFK�'LHS��+DLULQJYOHLW��DQG�
9RONUDNê=RRPPHHU�ODNH��0DMRU�FRQVXPHUV�DUH�WKH�DJULFXOWXUDO�
VHFWRU��LQGXVWU\��DQG�GULQNLQJ�ZDWHU�FRPSDQLHV��0LQLVWHULH�YDQ�
,QIUDVWUXFWXXU�HQ�:DWHUVWDDW���������$FFRUGLQJ�WR�5LMNVZDWHU-
VWUDDW���������WKH�+DULQJYOHLW�GDP�KDV�EHHQ�RSHQHG�WR�DOORZ�
oVK�PLJUDWLRQ�DQG�UHVWRUH�WKH�ZHVWHUQ�EUDFNLVK�ZDWHU�UHJLRQ��
$V�WKH�GDP�FRQWUROV�WKH�HQWU\�RI�VDOW�ZDWHU�IURP�WKH�VHD�LQWR�WKH�
ULYHUV��RSHQLQJ�WKH�GDP�IRU�DIRUHPHQWLRQHG�UHDVRQ�PHDQV�WKDW�
WKH�SRWHQWLDO�RI�IUHVK�ZDWHU�FDQ�GHFUHDVH�GXH�WR�WKH�VDOLQDWLRQ��
$OWRJHWKHU�ZLWK�WKH�PLFURSODVWLFV�FRQWDPLQDWLRQ�LVVXH��WKH�IUHVK�
ZDWHU�ERGLHV�QHHG�WR�EH�HQVXUHG�RI�LWV�JUHDW�SRWHQWLDO�WR�VHUYH�
WKH�UHJLRQ��

+DULQJYOHLW

+ROODQGVFK�'LHS

9RONHUDNê=RRPPHHU

%LHVERVFK

Freshwater

Microplastics Contamination )ORRG�5LVN�	�3URWHFWLRQ

Fresh Water

/RFDO�	�5HJLRQDO5HJLRQDO�	�,QWHUQDWLRQDO

Stellendam
Catagories of Plastics

Author

Ocean Contamination
Author

Contamination in Human
Author

Haringvliet Dam Overview

Information based on  Rijkswaterstaat. (2020)

,QGLYLGXDO�5LVN

Freshwater Distribution with South Holland 

Failure Probability

Information based on Vergouwe, (2016)
Author Author

Author

Author

Information based on Vergouwe, (2016)

Information based on Ministerie van Infrastructuur en Waterstaat, (2019)
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 Stakeholders ANAlysis

To comprehend who are the stakeholders involved within this intervention 
H[PDSOHV��WKH\�DUH�SRVLWLRQHG�LQ�WKH�WULDQJXODU�GLDJUDP��ZKLFK�LV�GLYLGHG�
LQWR�WKUHH�VFDOHV��LQWHUQDWLRQDO��UHJLRQDO��DQG�ORFDO��0RUHRYHU��7KH�SRZHU�
DQG�LQWHUHVW�WDEOH�LV�XVHG�WR�DQDO\]H�WKHLU�DPRXQW�RI�SRZHU�DQG�LQWHUHVW��
%HVLGHV�� WKH\�DUH�DOVR�PDSSHG� WR� VHH� WKH�RYHUYLHZ�RI�ZKHUH� WKH\�DUH�
ORFDWHG�LQ�WKH�SURYLQFH��$OWRJHWKHU��ZH�OHDUQHG�ZKLFK�VWDNHKROGHUV�QHHG�
WR�EH�SHUVXDGHG�DQG�ZKLFK�RQHV�ZH�FDQ�XVH�WR�VXSSRUW�WKH�LGHDV�LQ�RXU�
GHYHORSPHQW�VWUDWHJ\�

10  Intervention Examples - Passport Stellendam (Delta) ���From Datasphere to Datascape106
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 Vision for the location

2020; Existing situation

$V� PHQWLRQHG� EHIRUH�� WKH� 6WHOOHQGDP�
'HOWD� SURSRVDO� IRFXVVHV� RQ� WKH� PRVW�
Southern island of the Province of 
6RXWK� +ROODQG�� DOVR� FDOOHG� *RHUHHê
2YHUpDNNHH��

&XUUHQWO\�WKLV�LVODQG�KDV�QR�KLJKêTXDOLW\�
data network in place and consists of 
D� IHZ� PXQLFLSDOLWLHV� WKDW� DUH� PRVWO\�
OLQNHG�WR�DJULFXOWXUH��7KH�LVODQG�LV�PRVWO\�
FKDUDFWHUL]HG� E\� LWV� VSHFLDO� HFRORJLFDO�
DQG�GHOWD�HQYLURQPHQWV��

*RHUHHê2YHUpDNNHH� SOD\V� LQ� LPSRUWDQW�
role in the overall delta protection of 
WKH� 6RXWK� +ROODQG� SURYLQFH�� 0DMRU�
delta protection structures such as 
WKH� +DULQJYOLHW� DQG� WKH� %URXZHUVGDP�
protect the island and the hinterland 
IURP�pRRGLQJ�E\�WKH�1RUWK�6HD��

Futhermore the island has a rich 
ELRGLYHUVLW\�DV� LW�KRXVHV�ERWK� IUHVK�DQG�
VDOW�ZDWHU�WKDW�DWWUDFW�DOO�NLQGV�RI�VSHFLHV���
Thus most of the Islands delta is protected 
E\� QDWXUD� ����� UHJXODWLRQV�� 6R� WKH�
VLWH� KDV� QRW� RQO\� ORFDO�� SURYLQFLDO�� RU�
QDWLRQDO� ODZV� DQG� UHJXODWLRQV� WR� RELGH�
E\�� EXW� DOVR� LQWHUQDWLRQDO� DFFRUGV� DQG�

 2020  2025

ODZV�VXFK�DV�WKH�(XURSHDQ�1DWXUD������
OHJLVODWLRQ�7KH�DUHD�LV�DFFHVVLEOH�E\�RQH�
PDLQ� LQIUDVWUXFWXUDO� FRQQHFWLRQ��QDPHO\�
WKH� 1��� SURYLQFLDO� URDG�� 7KHUH� DUH�
QR� PDMRU� SXEOLF� WUDQVSRUW� FRQQHFWLRQV�
LQ� WKH� DUHD� RWKHU� WKDQ� WKH� ORFDO� EXV�
VHUYLFHV�� &XUUHQW� YLVLRQ� GRFXPHQWV�
IRU� WKH� DUHD� SURSRVH� WKH� H[SDQVLRQ� RI�
SXEOLF�WUDQVSRUW�VHUYLFHV�LQ�WKLV�DUHV�$OVR�
WKH�HQJHU\� ODQGVFDSHV� WKDW�H[LVW�RQ� WKH�
LVODQG� DUH� WR� EH� H[SDQGHG� DQG� IXWKHU�
GHYHORSHG�� 7KLV� LQFOXGHV� WKH� QRUKWHUQ�
wind park in the Norht Sea and on land 
ZLQG�SDUNV��

$OO� LQ� DOO�� WKH� LVODQG� RI� *RHUHHê
2YHUpDNNHH� KDV� JUHDW� SRWHQWLDO� IRU� WKH�
LPSOHPWDWLRQ� RI� D� KLJK� TXDOLW\� GDWD�
network that will help activate local 
TXDOLWLHV�VXFK�DV�WKH�GLYHUVH�HFRORJ\�DQG�
UHQHZDEOH�HQHUJ\�SRWHQWLDOV��

2025; laying grounds

:LWKLQ�WKH�oUVW�oYH�\HDUV�RI�GHYHORSPHQW��
WKH�6WHOOHQGDP�'HOWD�SURSRVDO�LQWURGXFHV�
QHZ� UHQHZDEOH� HQHUJ\� VRXUFHV� RQ� WKH�
,VODQG�� VXFK� DV� WKH� KDYHQKRRIG� :LQG�
SDUN�WKDW�ZLOO�EH�VLWXDWHG�QH[W�WR�WKH�1���
SURYLQFLDO� URDG�� 7KLV� LQWHUYHQWLRQ� ZLOO�
KHOS�WKH�ORFDO�HQHUJ\�WUDQVLWLRQ�DQG�ZLOO�
SUHSDUH� WKH� DUHD� IRU� WKH� FRPLQJ� GHOWD�
GDWD�FOXVWHU��

7KH� 3RUW� RI� 5RWWHUGDP� ZKR� LV� D� YHU\�
LPSRUWDQW�UHJLRQDO�VWDNHKROGHU�ZLOO�DVOR�
IXUWKHU� GHYHORS� LQ� WKH� oUVW� �� \HDUV� RI�
GHYHORSPHQW��$�QHZ�GDWD�FOXVWHU�ZLOO�EH�
introduced into the port of Rotterdam and 
ZLOO�H[WHQG�WKH�GDWD�QHWZRUN�WRZDUGV�WKH�
VRXWKHUQ�SDUW�RW�WKH�SURYLQFH��

%\� FUHDWLQJ� WKLV� GDWD� QHWZRUN�� QHZ�
EXVLQHVVHV�ZLOO�JHW�D�FKDQFH�WR�GHYHORS�
LQ� WKH� SRUW� RI� 5RWWHUGDP�� 7KHVH�
EXVLQHVVHV� ZLOO� KDYH� WKH� � RSSRUWXQLW\�
WR� XWLOL]H� WKH� KLJK� VSHHG� GDWD� QHWZRUN�
WR� RSWLPL]H� WKH� HQRXUPRXV� pRZ� RI�
JRRGV� DQG�PDWHULDOV� LQ� WKH� KDUERU�� $V�
WKH� SRUW� RI� 5RWWHUGDP� LV� HQWU\� ZD\� IRU�
PRVW�RI�JRRGV�DQG�PDWHULDOV� LQ�(XURSH�
WKLV� ORFDO� GDWD� WUDQVLWLRQ� ZLOO� QRW� RQO\�
VWLPXODWH�WKH�ORFDO�HQYLURQPHQW�EXW�LW�ZLOOO�

also help internationl connections and 
pRZV�� 7KXV� HQKDQFLQJ� WKH� LQWHUQDWLRQDO�
competiveness of the Port of Rotterdam 
DQG�DOO�LWV�LQGXVWULHV��

$OO� LQ�DOO�ZLOO� WKLV� VWDJH�RI� WKH�SURSRVDO�
IRFXV� RQ� WKH� VRêFDOOHG� JURXQG� ZRUNV�
IRU� WKH� GDWD� KXE� WKDW�ZLOO� DUULYH� LQ� WKH�
QH[W�SKDVH��6XSSRUWLQJ�IDFLOLWLHV�VXFK�DV�
GLYHUVLoHG�SRUW�HFRQRPLHV�DQG�H[WHQGHG�
HQJHUJ\� ODQGVFDSH� ZLOO� SUHSDUH� WKH�
LVODQG�IRU�WKH�DUULYDO�RI�WKH�GDWD�QHWZRUN�

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�*UHHQSRUW�
'DWD�&HQWHU

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�*UHHQSRUW�
'DWD�&HQWHU

3URSRVHG�1���:LQG�SDUN

3URSRVHG�3RUW�'DWD�
+XE��'+��

1HZ�VKDUH���UHVKDUH�
PDWHULDO�pRZ

Delta - Existing Situaiton
Author

Delta - Laying Grounds
Author
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 Vision for the location

 2030  2040

2030; Delta Data Hub

,Q�WKLV�VHFRQG�VWDJH�RI�WKH�SURSRVDO�WKH�
LVODQG�RI�*RHUHHê2YHUpDNNHH�ZLOO�JHW�LWV�
SK\VLFDO� GDWD� LQIUDVWUXFWXUH� FRQVWLVWLQJ�
RI�D�KLJK�TXDOLW\�JODVVêoEHU�FRQQHFWLRQ�
WR� WKH�:HVWê+ROODQG�'DWD�FOXVWHU�DQG�D�
EUDQG�QHZ�GHOWD�'DWD�+XE��

7KH�GDWD�QHWZRUN�LV�H[WHQWHG�WRZDUGV�WKH�
LVODQG� E\� IROORZLQJ� WKH�1��� SURYLQFLDO�
road and will connect to the new delta 
'DWD� +XE�� 7KLV� 'DWD� +XE� ZLOO� DFWLYDWH�
ORFDO� TXDOLWLHV� E\� DFWLYHO\� FOHDQLQJ��
PRQLWDRULQJ��DQG�HQKDFLQJ�RI� WKH� ORFDO�
HFRORJ\� IR� WKH� KDULQJYOLHW�� 7KXV� JLYLQJ�
pRUD� DQG� IDXQD� WKH� FKDQFH� WR� IXUWKHU�
GLYHUVLI\�WKH�DUHD��7KLV�ZLOO�EH�DFKLHYHG�
WKURXJKW� WKH� oOHULQJ� RI� WKH� ORFDO� ZDWHU�
WKURXJK� WKH� FRROLQJ� V\VWHP�RI� WKH�'DWD�
+XE�� �2WKHU� WKDQ� WKLV�SK\VLFDO�HIIHFW�RI�
WKH� LQWURGFXWLRQ� RI� KLJK� TXDOLW\� GDWD�
connections to the area, the increased 
PRQLWRULQJ�ZLOO�SURYLGH�WKH�DUHD�ZLWK�D�
ORW�RI�XVHIXOO�GDWD�WKDW�PLJKW�DWWUDFW�QHZ�
EXVLQHVVHV�WR�WKH�UHJLRQ��

6R�WR�FRSH�ZLWK�WKLV�H[SDQGHG�EXVLQHVV�
DFWLYLW\�WKH�SURSRVDO�DOVR�ORRNV�WRZDUGV�
WKH� H[LVWLQJ� EXLOW� HQYLURQPHQW� RI� WKH�
island and plans to intervene, revitalize, 

update the H[LVWLQJ� UHGLVGHQWLDO� DUHDV��
:KLOVW�DOVR�SURSRVLQJ�QHZ�GHYHORSPHQW�
FORVH� WR� WKH�'DWD�+XE�WR�FUHDWH�D� OLYHO\�
OFRDO�XUDEQ�IDEULF��

$OO�RI�WKLV�LV�SDUWQHUHG�E\�WKH�H[WHQVLRQ�
RI� WKH� UHQHZDEOH� HQJHU\� VRXUFHV� E\�
GHYHORSLQJ�D�QHZ�VRODU�SDUN�QHLJKERULQJ�
WKH�'DWD�+XE��

7R�FRQFOXGH��WKLV�VWDJH�LV�DOO�DERXW�VHWWLQJ�
XS�WKH�'HOWD�'DWD�+XE�DQG�HVWDEOLVKLQJ�
D� FRQQHFWLRQ� WR� WKH�:HVWê+ROODQG�'DWD�
&OXVWHU�

2040; local enhancement

7KH� QH[W� VWDJH� ZLOO� IRFXV� RQ� WKH�
HQKDQFHPHQW� RI� WKH� ORFDO� XUEDQ� IDEULF�
DQG� V\VWHPV�� 7KHVH� LQWHUYHQWLRQV�
involve more stakeholders and thus take 
PRUH� WLPH� WR� GHYHORS�� 7KLV� SURSRVHG�
ORFDO� HQKDQFHPHQW� VWDJH� ZLOO� WDNH�
DSSUR[LPDWHO\� ��� \HDUV�� OHDGLQJ�
WRZDUGV������

,Q�WKLV�VWDJH�RI�WKH�SKDVLQJ�WKH�SURSRVHG�
'HOWD� 'DWD� +XE�ZLOO� UHDOOO\� FRQVROLGDWH�
LWVHOIW� LQ� WKH�:HVWê+ROODQG� 'DWD� FOXVWHU�
DQG� LQ� WKH� ORFDO� XUEDQ� IDEULF�� 1HZ�
implementations of the data network in 
WKH� LVODQG� DUH� SURSRVHG� LQ� WKLV� VWDJH��
One of these implementations is the 
'DWD� 'HOWD� SURWHFWLRQ� SURJUDPPH� WKDW�
HQKDQFHV� WKH� H[LVWLQJ� GHOWD� SURWHFWLRQ�
VW\VWHPV��

$V� PHQWLRQHG� EHIRUH�� WKH� *RHUHHê
2YHUpDNNHH�LVODQG�LV�FRQQHFWHG�WR�YHU\�
VSHFLDO�GHOWD��0RVW�RI�WKH�(XURSHDQ�ULYHUV�
HQG� XS� LQ� WKLV� VSHFLoF� GHOWD�� 1RW� RQO\�
the North Sea poses a threat, also the 
LQODQG�ULYHUV�EULQJ�D�FHQWUDLQ�NLQG�RI�ULVN�
ZLWK� WKHP�� %\� OLQNLQJ� XS� WKH� H[WHQGHG�
GDWD� QHWZRUN� WR� WKH� VHQVRU\� V\VWHPV�
RI� WKH� 'HOWD� SURWHFWLRQ� SURJUDPPH� WKH�

RYHUDOO�UHVSRQVH�WLPH�DQG�PRQLWRULQJ�RI�
WKH� GHOWD� ZLOO� EH� PXFK� LPSURYHG�� 7KXV�
FUHDWLQJ�PRUH� VDIH� OLYLQJ� FRQGLWLRQV�RQ�
WKH�KLQWHUODQG�DUHDV��

$OVR�QHZ�PDWHULDO�EDVHG� LQGXVWULHV�ZLOO�
EH�DEOH�WR�SRS�XS�LQ�WKH�'HOWD�GDWD�KXE�
NQRZOHJGH�FOXVWHU��7KHVH�EXVLQHVVHV�FDQ�
EH�DFWLYHO\�OLQNHG�WR�WKH�GDWD�KXE�ZDWHU�
oOWHULQJ�V\VWHPV�DQG�ZLOO�EH�DEOH�WR�XVH�
WKH�H[WUDFWHG�PLFURSODVWLFV�DV�D�UHVRXUFH�
IRU�QHZ�EXLOGLQJ�PDWHULDOV��%\�GRLQJ�VR�
WKH� RYHUDOO� 'DWD�1HWZRUN� ZLOO� QRW� RQO\�
KHOS�ZLWK�WKH�RQOLQH�VKDULQJ�RI�PDWHULDO�
NQRZOHGJH�� LW� ZLOO� DOVR� SURYLGH� DFWXDO�
UHVRXUFHV�IRU�WKH�QHZ�PDWHULDO�LQGXVWULHV��

$OO� LQ� DOO�� ZLOO� WKLV� VWDJH� KHOS� FUHDWH� D�
more diverse local economic landscape 
DQG�ZLOO�XVH�WKH�HQJHUJ\�ODQGVFDSH�WR�LWV�
IXOOHVW�SRWHQWLDO�

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�*UHHQSRUW�
'DWD�&HQWHU

3URSRVHG�1���:LQG�SDUN

3URSRVHG�3RUW�'DWD�
+XE��'+��

1HZ�VKDUH���UHVKDUH�
PDWHULDO�pRZ

3URSRVHG�1���6RODU�SDUN

3URSRVHG�'HOWD�'DWD�
+XE��'+�

'HQVLoFDWLRQ�,QWHUYHQWLRQ

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�*UHHQSRUW�
'DWD�&HQWHU

3URSRVHG�1���6RODU�SDUN

3URSRVHG�'HOWD�'DWD�
+XE�'+��

'HQVLoFDWLRQ�,QWHUYHQWLRQ

3URSRVHG�1���:LQG�SDUN

3URSRVHG�3RUW�'DWD�
+XE��'+��

1HZ�VKDUH���UHVKDUH�
PDWHULDO�pRZ

Proposed Material 
FOXVWHU�EDVHG�RQ�
mcroplastics

3URSRVHG�'DWD�'HOWD�
protection

Delta - Delta Data Hub
Author

Delta - Local Enhancement
Author
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 Vision for the location

������FLUFXODU�oQLVK

,Q�WKLV�ODVW�SKDVH�RI�WKH�LQWHUYHQWLRQ�WKH�oQDO�
HQHUJ\� ODQGVFDSH� EDVHG� GHYHORSPHQWV�
ZLOO� WDNH�SODFH��6WDUWLQJ�ZLWK� WKH� IXUWKHU�
H[SDQVLRQ� RI� WKH� 1RUWK� 6HD� ZLQGSDUN��
%XW� DOVR� WKH� GHYHORSPHQW� RI� WKH� ELJJHU�
DQG� PRUH� LQpXHQWLDO� 6WHOOHQGDP� ,RQLF�
SRZHUSODQW� WKDW� ZLOO� oQLOL]H� WKH� GHOWD�
PDVWHUSODQ�IRU�WKH�UHJLRQ��

The Stellendam Ionic powerplant 
FRPELQHV� WKH� VRXWKHUQ� VDOWZDWHU� VXSSO\�
ZLWK� WKH� QRUWKHUQ� IUHVKZDWHU� VXSSO\� LQ�
DQ� HIIRUW� WR� FUHDWH� UHQHZDEOH� HQHUJ\��
7KLV� GHYHORSPHQW� UHTXLUHV� D� ODUJH�
GHOWD� LQIUDVWUXFWXUDO� LQWHUYHQWLRQ�� %RWK�
ERGLHV� RI� ZDWHU� QHHG� WR� EH� FRQQHFWHG�
LQ� D� FRQWUROOHG� ZD\�� 7KH� 'DWDVFDSH�
SURSRVDO�ZLOO�IROORZ�WKH�H[LVWLQJ�'HOWDUHV�
	� 6WHOOHQGDP� 2PJHYLQJVYLVLH� IRU� WKLV�
GHYHORSPHQW��

%\� LQWURGXFLQJ� WKLV� QHZ� UHQHZDEOH�
HQHUJ\� VRXUFH� DOVR� RWKHU� W\SHV� RI�
GHYHORSPHQW� FDQ� EH� LQWURGXFHG� LQ� WKH�
DUHD�� DQG� WKXV� IXUWKHU� GLYHUVLI\LQJ� WKH�
UHJLRQ�� 'HQVLoFDWLRQ� SURMHFWV� ZLOO� WDNH�
place in the area, and will help shorten 
FRPPXWLQJ� GLVWDQFHV�� VWLPXODWH� WR� ORFDO�
EXVLQHVV� HQYLURQPHQW�� 7KH� YLVLWRU� FHQWHU�
IXQFWLRQ� RI� WKH� 'HOWD� 'DWD� +XE� ZLOO�
IXUWKHU� KHOS� DWWUDFW� DFWLYLW\� WR� WKLV� DUHD�
DQG� ZLOO� VWLPXODWH� WKH� DZHUHQHVV� DERXW�
ORFDO�HFRORJ\�DQG�GHOWD�VWUXFWXUHV��

7R� FRQFOXGH�� WKH� SURSRVHG� � 'HOWD� 'DWD�
+XE�LQWHUYHQWLRQ�LV�EDVHG�RQ�D�ZLGH�VHW�
RI�GHYHORSPHQW� UHODWHG� WR� WKH�oYH�PDLQ�
pRZV� >'DWD�� (QHUJ\�� 0DWHULDOV�� 3HRSOH��
DQG�*RRGV@�� 7KHVH� pRZV�ZLOO� JDWKHU� LQ�
WKH� 'DWD� +XE�� ZLWK� WKH� GDWD� DFWLQJ� DV�
D� EDFNERQH� IRU� WKH� FUHDWLRQ�� UHXVLQJ��
DQG� VKDULQJ� RI� NQRZOHGJH� EHWZHHQ�
JRYHUQPHQWV��HFRQRPLHV��DQG�SHRSOH��

 2050

Proposed Material 
FOXVWHU�EDVHG�RQ�
mcroplastics

3URSRVHG�'DWD�'HOWD�
protection

3URSRVHG�1���6RODU�SDUN

3URSRVHG�'HOWD�'DWD�
+XE�'+��

'HQVLoFDWLRQ�,QWHUYHQWLRQ

3URSRVHG�1���:LQG�SDUN

3URSRVHG�3RUW�'DWD�
+XE��'+��

1HZ�VKDUH���UHVKDUH�
PDWHULDO�pRZ

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�*UHHQSRUW�
'DWD�&HQWHU

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

Proposed Stellendam 
Ionic Powerplant

Delta - Circular Finish
Author
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 Circle diagrams of local circular flows

Overall Flows

Data Flows

Plastic Flows

Energy Flows

Water Flows

People Flows

,Q�WKLV�FKDSWHU�WKH�oYH�PDLQ�pRZV�>'DWD��
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 
SURSRVHG�GDWD�QHWZRUN�H[WHQVLRQ��VXFK�
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 
pRZV�DQG�VWDNHKROGHUV�E\�VKDULQJ�RI�GDWD��
NQRZOHGJH��DQG�LQWHUHVWV��$Q�H[DPSOH�RI�

WKLV�VKDULQJ�RI�GDWD�LV�WKH�LPSURYHPHQW�RI�
the local environment by creating a Data 
+XE� V\VWHP� WKDW� DFWLYHO\� oOWHUV� WKH� GHOWD�
water and by doing so new micro plastic 
industries can be realized at a local 
scale. So on the much larger international 
scale the delta pollution problem will be 

DGUHVVHG� E\� oOWHULQJ�� $QG� RQ� D� ORFDO�
VFDOH� WKH�ELRGLYHUVLW\�RI� WKH�HQYLURQPHQW�
ZLOO� JHW�D� FKDQJH� WR� IXUWKHU�GHYHORS�E\�
WKHVH�oOWHULQJ�V\VWHPV��ZKLOH�DOVR�FUHDWLQJ�
a more diverse economic landscape by 
introducing more business opportunities.

Delta - Overall Flows
Author

Delta - People Flows
Author

Delta - Water Flows
Author

Delta - Energy Flows
Author

Delta - Data Flows
Author

Delta - Plasctic Flows
Author
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 Strategic Local Intervention
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The local Data Hub on the Goeree-
2YHUpDNNHH� LVODQG� ZLOO� VXSSO\� WKLV�
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 qualities, the diverse haringvliet 
delta. 

The haringvliet delta is an accumulation 
RI� PDQ\� LQWHUQDWLRQDO� ZDWHUV�� VXFK� DV�
WKH� PDQ\� ULYHUV� RI� (XURSH�� 7KH� ORFDO�
biodiversity is threatened by the polluted 
waters that enter The Netherlands thorugh 
WKHVH� ULYHUV��$V�PHQWLRQHG�EHIRUH�� WKHVH�
ZDWHUV� FDUU\� KLJK� FRQFHQWUDWLRQV� RI�
microplastics and the haringvliet delta 
IRUPV� WKH� ODVW� VWRS� XQWLO� WKLV� SROOXWLRQ�
reaches the North Sea. Once micro 
plastics reach the sea, they become 
very hard to extract, so the Datasphere 

to Datascpae proposal suggests an 
LQWHJUDWHG�'DWD�+XE�oOWHULQJ�V\VWHP� WKDW�
ZLOO� H[WUDFW� WKH� PLFURSODVWLFV� IURP� WKH�
ERG\�RI�ZDWHU��

7KH�oOWHULQJ�V\VWHP�FDQ�EH� LQWHJUDWHG� LQ�
the active cooling system that is needed 
IRU� WKH� 'DWD� +XE�� 7KH� FRROLQJ� V\VWHP�
will pump in water that will than cool 
WKH� LQWHUQDO� OLTXLG� KHDW� WUDQVIHUV� V\VWHP��
The heated water will then go through 
D� VHULHV� RI� KHDW� WUDQVPLWWHUV� WR�� DJLDQ��
exchang as much energy [heat] to a 
third system that is linked to look district 
KHDWLQJ��7KH�ODVW�VWHS�RI�WKH�RYHUDOO�V\VWHP�
LV� WRR�GLVSRVH�RI� WKH�FRROLQJ�ZDWHU�� WKDW�
XS�XQWLO� WKLV�SRLQW� LV� VWLOO�SROOXWHG��%HIRUH�
the water returns to the haringvliet the 
Delta Data Hub intervention will push 
WKH�ZDWHU� WURXJK�FDUERQL]HG�oOWHUV� LQ�DQ�
HIIRUW�WR�H[WUDFW�PLFURSODVWLFV��%\�GRLQJ�VR�

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 
VRXUFH�RI� WKH�PLFUR�SODVWLF�SROOXWLRQ��EXW�
will prevent unnecessary harm to the local 
environment. The haringvliet is not only a 
special nature reserve, but it is also used 
IRU� DV� D� GULQNLQJ� ZDWHU� VXSSO\� IRU� ELJ�
SDUWV�RI�6RXWK�+ROODQG�SURYLQFH��

So to conclude, the proposed data 
intervention will also help with the physical 
LPSURYHQW�RI� WKH� ORFDO� OLYLQJ�HQYLURQPHQW�
DQG�WKDW�RI�WKH�SURYLQFH��

As shown on the previous pages the 
Delta Data Hub intervention focusses on 
oYH�PDLQ�pRZ��'DWD��(QHUJ\��0DWHULDOV��
People, and Goods. 

7KH� V\VWHPLF� VHWFLRQ� WKDW� LV� IHDWXUHG�
DERYH� VKRZV� WKH� oYH� PDLQ� pRZV� DQG�
KRZ�WKH\�LQWHUDFW�ZLWK�HDFK�RWKHU�DIWHU�WKH�
proposed interventions have taken place. 

)LUVW�RI�DOO�WKH�VHFWLRQ�IHDWXUHV�VRPH�RI�WKH�
LPSRUWDQW�GDWD�LQIUDVWUXFWXUDO�HOHPHQWV�WKDW�
KDYH�WR�EH�FRQVWUXFWHG�LQ�WKH�oUVW�VWDJHV�
RI� WKH�GHYHORSPHQW�� 7KLV� LQFOXGHV�JODVVê
oEHU� FDEOH�� WUDQVPLWWLRQ� WRZHUV�� MXQFWLRQ�
boxes, sattelites, servers, routers, and 
even consumer products such as laptops, 
smartphones, tablet, etc. This wide variety 
RI� GHYLFHV� DQG� LQIUDVWUXFWXUDO� HOHPHQWV�
creates many connection possiblities to 
the overall West-Holland Data cluster.

Governments, regional systems, business-
es, and people will be able to connect to 
RXU�GDWD�QHWZRUN�PXFK�IDVWHU��WKXV�HQVXU-
LQJ�PRUH�NQRZOHGJH�WUDQVIHU� LQ�RXU�HYHU�
digitizing world. 

7KH�GDWD�QHWZRUN�DFWV�DV�D�EDFNERQH�IRU�
the envisioned circulair data and material 
economy. The data network will contribute 
ZLWK�ERWK�SK\VLFDO�GDWD�LQIUDVWUXFWXUHV�DQG�
QRQêSK\VLFDO� LQIUDVWUXFWXUHV� WR� WKH� OLQNLQJ�
RI� HFRQRPLHV�� � 7KH� VSDWLDO� LQWHYHQWLRQV�
DUH�PRVWO\�IRFXVVHG�RQ�WKH�JDWKHULQJ�DQG�
WUDQVSRUWLQJ�RI� NQRZOHGJH��6RPH�RI� WKH�
VSDWLDO� RXWFRPHV� RI� WKHVH� LQWHUYHQWLRQV�
are the Delta Data Hub that acts as a 
data center, connector, delta clean-up, 
and a vistors center about data and 
the haringvliet Delta and how our data 
VRFLHW\�LV�FRQWULEXWLQJ�WR�WKH�SURWHFWLRQ�RI�
our hinterland. 

7KH� QRQêSK\VLFDO� LQIUDVWUXFWXUHV� DUH�
IRFXVVHG� RQ� WKH� FUHDWLRQ� RI� NQRZOHGJH�
SODWIRUPV� ZKHUH� LGHDV�� GDWD�� DQG�
FRQFHSWV�FDQ�EH�VKDUHG��$Q�H[DPSOH�RI�
RQH�RI�WKRVH�SODWIRUPV�LV�WKH�CKDUYHVWPDS�
nl’ sharing community, where reusable 
building materials are shown, traded, and 
even sold. By proposing an extensive data 
network a link between the harvestmap 
SODWIRUP�DQG�WKH�JRYHUQPHQWDO�0DGDVWHU�
can be ensured, thus creating a much 
more complete circulair approach 
WRZDUGV�PDWHULDO�DQG�GDWD�pRZV��

To conclude this data intervention is all 
DERXW�FRQQHFWLQJ�D�ZLGH�UDQJH�RI�VWDNH-
KROGHUV�DQG�FUHDWLQJ�D�SODWIRUP�IRU�NQRZO-
HGJH� WUDQVIHU� EHWZHHQ� HFRQRPLHV�� VR�
South Holland can truly become a prov-
ince that is all about reusing, recycling, 
and sharing.

Delta - Strategic Local Intervention
Author

Delta - Systematic Section
Author
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 Identity and atmosphere

The image shown above visualizes the nano scale 
implementation of the Delta Data Hub Proposal. 

7KH�LPDJH�VKRZV�WKH�SDUWLFLSDWRU\�HOHPHQWV�RI�WKH�GDWD�KXE�
VXFK�DV�WKH�YLVWRUV�FHQWHU�WKDW�VWLPXODWHV�WKH�VSUHDG�RI�GDWD�
and delta related knowledge, as well as the recycling truck 
WKDW�LQGLFDWHV�H[LVWDQFH�RI�WKH�QHZ�PLFUR�SODVWLF�SURFHVVLQJ�
industries. Overall the image shows the interaction between 
WKH�GLIIHUHQW�VWDNHKROGHUV�DQG�HFRQRPLHV�ZLWKLQ�WKH�UHJLRQ�
whilst promoting the six datascape values [see icons].

Visualization of Delta Data Hub 
Author
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 Identity and atmosphere

The image shown above visualizes the nano scale 
LPSOHPHQWDWLRQ�RI�WKH�GHQVLoFDWLRQ�DQG�KRXVLQJ�SURMHFWV�
that are developed alongside the Delta Data Hub.

7KH� LPDJH� VKRZV� WKH� LQWHJUDWLRQ� RI� GDWD� LQIUDVWUXFWXUH��
innovative energy landscape, and housing strategies on 
WKH�*RHUHHê2YHUpDNNHH�LVODQG�LQ�WKH�6RXWKHUQ�SDUWV�RI�WKH�
overall province.

9LVXDOL]DWLRQ�RI�'HQVLoFDWLRQ�DQG�+RXVLQJ�3URMHFWV�$ORQJVLGH�WKH�'HOWD�'DWD�+XE�
Author
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AIVD

Dutch
 Innovation ParN

Density

South Holland

3,627

'HQVLW\��SHUVRQ�P2)

0XQLFLSDOLW\

1,465

879

1,153

2,317

1,361

1,5001,0005000

Zoetermeer

3LMQDFNHUê1RRUWGRUS

$OSKHQ�DDQ�GHQ�5LMQ

Lansingerland

Leidschendam-Voorburg

Allecijfers. (2020) 

&LW\�&HQWHU

6LWXDWHG�LQ�EHWZHHQ�WKH�SULQFLSDO�FLW\�RI�
WKH�SURYLQFH��7KH�+DJXH��DQG�WKH�*UHHQ�
+HDUW�� =RHWHUPHHU� LV� FKDUDFWHUL]HG� E\�
WKH� XUEDQL]HG� HQYLURQPHQW� DQG� WKH�
'XWFK�SROGHU�ODQGVFDSH��2Q�LWV�1RUWKHUQ�
DQG�(DVWHUQ�ERUGHUV��WKH�HGJHV�GLYLGLQJ�
XUEDQ�ODQGVFDSH�DQG�QDWXUDO�ODQGVFDSH�
FDQ�EH�VHHQ��:KLOH�RQ�WKH�VRXWKHUQ�VLGH��
WKH� DGMDFHQW� PXQLFLSDOLWLHV� RI� /DQVLQ-
JHUODQG� DQG� 3LMQHFNHUê1RRWGRUS� DUH�
WKH�*UHHQSRUW� FOXVWHUV��ZKHUH� WKH� ODUJH�
SDWFKHV�RI�JUHHQ�KRUWLFXOWXUH�DUH� ORFDW-
HG��

'HPRJUDSKLFDOO\�� =RHWHUPHHU� LV� WKH�
WKLUGêODUJHVW� SRSXODWLRQ� FHQWHU� LQ� WKH�

Railway
Tramline
0HWUR
Highway
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 Passport Zoetermeer

Description of the Location

Zoetermeer Existing Situation Map

Socio-economic Status
Zoetermeer

7KH�+DJXH

Pijnacker-Nootdorp

/DQVLQJHUODQG

=XLGSODV

/HLGVFKHQGDPê9RRUEXUJ

=RHWHUZRXGH

Alphan aan den Rijn

A12 Highway

province, after Rotterdam and The 
+DJXH�� 7KHUHIRUH��ZKHQ�FRPSDULQJ� WKH�
GHQVLW\� ZLWK� WKH� PXQLFLSDOLWLHV� DURXQG��
=RHWHUPHHU� LV� WKH� PRVW� GHQVHO\� SRSX-
ODWHG�� +RZHYHU�� WKH� DYHUDJH� LQFRPH� RI�
LWV�FLWL]HQV�FRXOG�EH�DQ� LVVXH��VLQFH� LW� LV�
VOLJKWO\� ORZHU� WKDQ� WKRVH� RI� VXUURXQGHG�
PXQLFLSDOLWLHV�

5HJDUGLQJ�WKH�SRWHQWLDO�RI�VHFXULW\��=RH-
WHUPHHU� ZDV� FKRVHQ� WR� EH� WKH� ORFDWLRQ�
RI� WKH� JRYHUQPHQWDO� RUJDQL]DWLRQ�� 7KH�
*HQHUDO� ,QWHOOLJHQFH� DQG� 6HFXULW\� 6HU-
YLFH�RU�$,9'�KDYH�LWV�IXOO\�IHQFHG�KHDG-
TXDUWHUV�LQ�WKH�FLW\�FHQWHU��,W�LV�LQ�FKDUJH�
RI�JDWKHULQJ�LQWHOOLJHQFH�DQG�DVVLVWLQJ�LQ�

FRPEDWLQJ�GRPHVWLF�DQG�IRUHLJQ�WKUHDWV�
WR�QDWLRQDO� VHFXULW\� �0LQLVWHULH�YDQ�%LQ-
QHQODQGVH�=DNHQ�HQ�.RQLQNULMNVUHODWLHV��
������
7KH� HFRQRP\� RI� =RHWHUPHHU� SULPDUL-
O\� GHSHQGV� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\�
EXVLQHVVHV�� 7KH� FLW\� LV� HTXLSSHG� ZLWK�
PRGHUQ� LQIUDVWUXFWXUH�� +HW� )RUXP�� WKH�
GLJLWL]HG�FHQWHU� LQ� WKH� FLW\� FHQWHU�KRXV-
HV� FLW\� KDOO�� FHQWUDO� OLEUDU\�� DQG� RWKHU�
FRPSDQLHV�� 'XWFK� ,QQRYDWLRQ� 3DUN� LV�

/HJHQG

0KM 1KM 2KM 4KM

0KM 10KM 20KM 40KM

located on the southwestern side of the 
PXQLFLSDOLW\��ZKHUH�QXPHURXV� ,7êUHODWHG�
oUPV��SDUWLFXODUO\�VRIWZDUH�GHYHORSPHQW�
FRPSDQLHV�� DUH� EDVHG� KHUH�� LQFOXGLQJ�
6LHPHQV�DQG�$WRV��$FDGHPLFDOO\��ZLWKLQ�
WKH�FRPSRXQG��7KH�+DJXH�8QLYHUVLW\�RI�
$SSOLHG�6FLHQFHV�HVWDEOLVKHG�LWV�FDPSXV��
,W� SURYLGHV� UHVHDUFKêEDVHG� HGXFDWLRQ�
IRFXVLQJ�RQ� ,7�DQG�GHVLJQ� LQ�FROODERUD-
WLRQ�ZLWK�WKH�,7�EXVLQHVV�FRPPXQLW\��7KH�
+DJXH�8QLYHUVLW\���������7KLV� LOOXVWUDWHV�

WKH� FRQQHFWLRQ� EHWZHHQ� ,7êZLVH� HGXFD-
WLRQ�� UHVHDUFK�� DQG� EXVLQHVV� ZLWKLQ� WKH�
'XWFK�,QQRYDWLRQ�3DUN�

7KH�PXQLFLSDOLW\�FRQQHFWV� WR�7KH�+DJXH�
DQG� *RXGD� E\� $��� KLJKZD\�� DV� ZHOO�
DV�E\�WUDLQ��0RUHRYHU��WKH�WUDPOLQH�JRHV�
SDVV� LWV� FLW\� FHQWHU� FRQQHFWLQJ�ZLWK� 7KH�
+DJXH�&HQWUDO� 6WDWLRQ�� )RU� WKLV� UHDVRQ��
=RHWHUPHHU�ZLOO�EH�WKH�DQWLFLSDWHG�PRELO-
LW\�KXE�RI�WKH�UHJLRQ�

Zoetermeer

3LMQDFNHUê1RRUWGRUS

$OSKHQ�DDQ�GHQ�5LMQ

Lansingerland

Leidschendam-Voorburg

Population
0XQLFLSDOLW\

3RSXODWLRQ��SHUVRQ�

124,944

54,331

110,986

61,601

75,425

150,000100,00050,0000

Allecijfers. (2020) 

Average Income

Zoetermeer

The Hague

3LMQDFNHUê1RRUWGRUS

$OSKHQ�DDQ�GHQ�5LMQ

Lansingerland

Leidschendam-Voorburg

0XQLFLSDOLW\

$YHUDJH�,QFRPH��è�\HDU�

South Holland

26,800

26,000

27,200

29,300

29,900

30,800

26,900

40,00030,00020,00010,0000

Allecijfers. (2020) 

Age Group
0XQLFLSDOLW\

$JH�*URXS��3HUFHQWDJH�
10%

0-15 yr 15-25 yr 25-45 yr 45-65 yr >65 yr

20% 30% 40% 50%0

Zoetermeer

The Hague

3LMQDFNHUê1RRUWGRUS

$OSKHQ�DDQ�GHQ�5LMQ

Lansingerland

Leidschendam-Voorburg

South Holland

Allecijfers. (2020) 

Aerial View of Zoetermeer
Buro Sant en Co. (2018)

Zoetermeer in South Holland

Based on Qgis

Based on Qgis
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Dutch water dreams, (n.d.)

Henderiks Klimaattechniek, (n.d.)

Old FME Building, (n.d.)

Indebuurt, (n.d.)

2015 - 2020

1970 - 1984

2000 - 2014

1955 - 1969

1985 - 1999
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$V�GHYHORSPHQWV�KDYH�KDSSHQHG�LQ�=RH-
WHUPHHU�� IRU� H[DPSOH��EUDQG�QHZ�RIoFH�
EXLOGLQJV�� FRPSDQLHV� DUH� DWWUDFWHG� WR�
UHQW�DQG�RFFXS\�WKRVH�QHZ�VSDFHV��7KLV�
OHDYHV� PDQ\� REVROHWHG� VWUXFWXUHV� DOO�
DURXQG�WKH�FLW\�ZKLFK�DOVR�FRQWULEXWHV�WR�
PRUH� SRVVLELOLWLHV� RI� FULPHV� ZLWKLQ� DQG�
DURXQG� WKHVH� EXLOGLQJV�� 0RUHRYHU�� WKH�
PDMRULW\�RI�EXLOW�HQYLURQPHQWV�LQ�WKLV�PX-

Vacant Buildings
QLFLSDOLW\�ZDV�FRQVWUXFWHG�EHIRUH�����V�
RU�PRUH� WKDQ� ��� \HDUV� DJR� OHDGLQJ� WR�
the lower woz value compared to other 
PXQLFLSDOLWLHV�DURXQG�DQG�WKH�SURYLQFH��
7KHUHIRUH�� WKHUH�DUH�KLJK� IHDVLELOLWLHV�RI�
GHPROLVKLQJ�WKHVH�VWUXFWXUHV�LQ�WKH�IXWXUH�
and all the residual construction mate-
ULDOV�QHHG� WR�EH�RUJDQL]HG�DQG�XWLOL]HG�
LQVWHDG�RI�GXPSLQJ�WKHP�

=RHWHUPHHU

The Hague

3LMQDFNHUê1RRUWGRUS

$OSKHQ�DDQ�GHQ�5LMQ

Lansingerland

Leidschendam-Voorburg

Allecijfers. (2020) 

:2=�9DOXH
0XQLFLSDOLW\

:2=�9DOXH��è�

South Holland

Netherlands

220,000

241,000

245,000

315,000

318,000

274,000

237,000

248,000

400,000300,000200,000100,0000

&RPSDULQJ� WR� WKH� VXUURXQGLQJ� PXQLFL-
SDOLWLHV��=RHWHUPHHU�H[SHULHQFHG�KLJKHU�
XQHPSOR\PHQW� UDWH� DW� ��� RI� WKH� SRSX-
ODWLRQ� RI� WKH� PXQLFLSDOLW\�� $OVR�� KDOI� RI�
WKH�XQHPSOR\HG�SHRSOH�GR�QRW�KDYH�DQ\�
EDVLF�TXDOLoFDWLRQ�IRU�WKH�HGXFDWLRQ��7KLV�

High Unemployment Rate

-REVHHNHUV�E\�/HYHO�RI�(GXFDWLRQ

Zoetermeer

Pijnacker-Noortdorp

Alphen aan den Rijn

/DQVLQJHUODQG

/HLGVFKHQGDPê9RRUEXUJ

Gdindex, (2018) 

Unemployment Rate

0XQLFLSDOLW\

8QHPSOR\PHQW�UDWH�RI���ê���\UV����

South Holland 4.3%

3.2%

2.8%

4.0%

2.8%

3.9%

4%3%2%1%0

*HPHHQWH�=RHWHUPHHU���������

49.9%
1R�%DVLF�
4XDOLoFDWLRQ

����
+$92�	�9:2

�����
0%2�IURP�/HYHO��

����
+%2�%DFKHORU

����
:2�0DVWHU

�����
8QNQRZQ

VRLRêHFRQRPLF�LVVXH�QHHGV�WR�EH�VROYHG�
WR� SURYLGH� PRUH� MRE� RSSRUWXQLWLHV� HV-
SHFLDOO\� WKH� VHPLêVNLOOHG� SURIHVVLRQV� WR�
WKH�MREVHHNHUV��+RZHYHU�� WKH�RWKHU�KDOI�
RI�WKHP�LV�DOVR�LPSRUWDQW��DV�WKH\�KDYH�
KLJKHU�VNLOOV��:LWK�DOO�WKH�H[LVWLQJ�DVVHWV�

LQ�WKH�PXQLFLSDOLW\��SDUWLFXODUO\�WKH�'XWFK�
LQQRYDWLRQ�SDUN��WKHUH�LV�D�KLJK�SURVSHFW�
RI� PRUH� VSHFLDOêVNLOOHG� HPSOR\PHQW� RS-
SRUWXQLWLHV�RFFXUULQJ�LQ�WKH�IXWXUH�

/HJHQG

0KM 1KM 2KM 4KM

 PROBLEM STATEMENT
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Old FME Building

$EDQGRQHG�2IoFH�%XLOGLQJ

PI Haaglenden

Dutch Water Dream

Building Year Map
Based on Qgis
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To comprehend who are the stakeholders involved within this intervention 
H[PDSOHV��WKH\�DUH�SRVLWLRQHG�LQ�WKH�WULDQJXODU�GLDJUDP��ZKLFK�LV�GLYLGHG�
LQWR�WKUHH�VFDOHV��JRYHUQPHQWV��EXVLQHVHV��DQG�UHVLGHQWV��0RUHRYHU��7KH�
SRZHU�DQG�LQWHUHVW�WDEOH�LV�XVHG�WR�DQDO\]H�WKHLU�DPRXQW�RI�SRZHU�DQG�
LQWHUHVW��%HVLGHV��WKH\�DUH�DOVR�PDSSHG�WR�VHH�WKH�RYHUYLHZ�RI�ZKHUH�WKH\�
DUH�ORFDWHG�LQ�WKH�SURYLQFH��$OWRJHWKHU��ZH�OHDUQHG�ZKLFK�VWDNHKROGHUV�
QHHG�WR�EH�SHUVXDGHG�DQG�ZKLFK�RQHV�ZH�FDQ�XVH�WR�VXSSRUW�WKH�LGHDV�LQ�
RXU�GHYHORSPHQW�VWUDWHJ\�
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 Stakeholders ANAlysis
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 Vision for the location
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 2020  2025

2020; Existing situation

$V� PHQWLRQHG� EHIRUH�� =RHWHUPHHU� LV�
situated in the prime location where it is 
VXUURXQGHG� E\� 7KH� +DJXH�� 5RWWHUGDP��
DQG�WKH�*UHHQ�+HDUW��

&XUUHQWO\�� WKH� WUDQVSRUWDWLRQDO�
LQIUDVWUXFWXUH� KDV� DOUHDG\� EHHQ�
GHYHORSHG� DQG� WKH� DFFHVVLELOLW\� IURP�
RWKHU�FLWLHV�KDV�EHHQ�SURYLGHG��7KH�PDLQ�
infrastructural connection is the A12 
KLJKZD\� ZKLFK� UXQV� LQ� WKH� HDVWêZHVW�
GLUHFWLRQ�� VWUHWFKLQJ� IURP�7KH�+DJXH� WR�
WKH�*HUPDQ�ERUGHU�

3XEOLF� WUDQVSRUWDWLRQ� KDV� DOVR� DOUHDG\�
H[LVWHG�� 7KH� UDLOZD\� UXQV� SDUDOOHOO\� WR�
WKH�KLJKZD\�FRQQHFWLQJ�7KH�+DJXH�DQG�
*RXGD�� 7KHVH� WZR� PDLQ� LQIUDVWUXFWXUDO�
OLQHV� VHSDUDWH� WKH� PXQLFLSDOLW\� LQWR�
1RUWKHUQ�DQG�6RXWKHUQ�SDUWV��0RUHRYHU��
OLJKW� UDLO� WUDQVLW� FDOOHG� 5DQGVWDG5DLO�
KDV�EHHQ�RSHUDWLQJ�� OLQNLQJ�7KH�+DJXH�
DQG� WKH� FLW\� FHQWHU� RI� =RHWHUPHHU� DV�
ZHOO� DV� RWKHU� QHLJKERXUKRRGV� LQ� WKH�
PXQLFLSDOLW\�

:KHQ� ORRNLQJ� DW� WKH� FXUUHQW� GDWD�
FRQQHFWLRQ��=RHWHUPHHU�LV�HTXLSSHG�ZLWK�

2025; Local enhancement

:LWKLQ�WKH�oUVW�oYH�\HDUV�RI�GHYHORSPHQW��
=RHWHUPHHU� SURSRVDO� LQWURGXFHV� QHZ�
WZR�GDWD�KXEV��7KH�oUVW�FKRVHQ�ORFDWLRQ�
LV�ZLKLQ�WKH�'XWFK�,QQRYDWLRQ�3DUN�ZKHUH�
,7êUHODWHG� FRPSDQLHV� DQG� 7KH� +DJXH�
8QLYHUVLW\� FDPSXV� LV� VLWXDWHG�� 7KLV�
GDWD� KXE� ZLOO� KHOS� LQFUHDVH� WKH� YDOXH�
RI� SDUWLFLSDWLRQ�� ,QWHJUDWHG� ZLWK� WKH�
H[LVWLQJ�,7�FRPPXQLW\��WKLV�GDWD�KXE�ZLOO�
EH� WKH� SODWIRUP� ZKHUH� WKH� NQRZOHGJH�
LQQRYDWLRQ�KDSSHQ��0RUHRYHU��WKH�YDOXH�
RI� HTXDOLW\� ZLOO� DV� ZHOO� EH� HQKDQFHG��
VSHFLoFDOO\��MRE�RSSRUWXQLWLHV�IRU�DOO�OHYHOV�
RI�HGXFDWLRQ��)RU�H[DPSOH��KLJKO\�VNLOOHG�
ODERUV� DUH� QHHGHG� IRU� VRIWZDUH� ZULWHU�
SRVLWLRQV�� ZKLOH� FRQYHUWLQJ� KDUGZDUH�
ZLOO�EH�WKH�MRE�IRU�PHGLXP�VNLOOHG�ODERU�

7KH�VHFRQG�ORFDWLRQ�LV�ZLWKLQ�WKH�FLW\�FHQWHU�
ZKHUH�$,9'�LV�ORFDWHG��7KLV�GHYHORSPHQW�
ZLOO� HQKDQFH� SDUWLFLSDWRU\� YDOXH�� 7R�
LOOXVWUDWH��LW�FDQ�EH�D�FLW\�DFWLYDWRU�ZKHUH�
people from all educational levels can 
FRPH�WRJHWKHU�DQG�VKDUH�WKH�NQRZOHGJH�
LQ�D�PRUH�SUDFWLFDO�ZD\��,Q�WKH�PHDQ�WLPH�
WKH�VXUURXQGLQJ�QHLJKERXUKRRGV�ZLOO�EH�
GHQVLoHG�GXH�WR�PRUH�MRE�RSSRUWXQLWLHV�
JHQHUDWHG�IURP�WKH�GDWD�KXE�

([LVWLQJ�'DWD�,QIUDVWUXFWXUH ([LVWLQJ�'DWD�,QIUDVWUXFWXUH

1HZ�'DWD�&RQQHFWLRQ

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH

Proposed A12 Solar Park

3URSRVHG�'DWD�&HQWHU�
DW�'XWFK�,QQRYDWLRQ�3DUN

3URSRVHG�'DWD�&HQWHU�
DW�'XWFK�,QQRYDWLRQ�3DUN

'HQVLoFDWLRQ�,QWHUYHQWLRQ

WKH� QHWZRUN� RI� WKH� XQGHUJURXQG� GDWD�
FDEOH��,W�FDQ�EH�VHHQ�WKDW�WKH�FDEOH�OLQHV�
ZHUH�LQVWDOOHG�DORQJ�WKH�WUDQVSRUWDWLRQDO�
LQIUDWUXFWXUH�VXFK�DV�KLJKZD\�DQG�URDGV�

5HQHZDEOH�HQHUJ\�VRXUFH�FDQ�EH�IRXQG�
LQ� WKH� IRUP� RI� ZLQG� WXUELQHV�� 7KH\� DUH�
situated on the Southern side of the 
PXQLFLSDOLW\�

,Q� FRQFOXVLRQ�� =RHWHUPHHU� KDV�
PDQ\� H[LVWLQJ� DVVHWV� LQFOXGLQJ� WKH�
DIRUPHQWLRQHG�,7êUHODWHG�FRPPXQLW\�DQG�
LQVWLWXWLRQ�� DQG�$,9'��ZKLFK� DGGHG� WKH�
SRWHQWLDO�WR�WKH�FLW\��7KHUHIRUH��LW�LV�VXLWDEOH�
WR�LPSOHPHQW�WKH�FDPSXVêZLVH�GDWD�KXE�
WKDW�ZLOO� EH� WKH� FDWDO\VW� WR� HQKDQFH� WKH�
FLUFXODU�pRZV�DQG�ORFDO�YDOXHV��%HVLGHV��
DOWRJHWKHU� ZLWK� WKH� H[LVWLQJ� GDWD� JULGV�
DQG� RWKHU� LQIUDVWUXVWXUHV�� LW� ZLOO� EH�
GHYHORSHG�LQ�WKH�WHVWLQJ�SKDVH��

5HJDUGLQJ� HQHUJ\� WUDQVLWLRQ�� WKH� QHZ�
HQHUJ\� ODQGVFDSH� ZLOO� EH� GHYHORSHG�
DORQJ�$���KLJKZD\��DV� LW�KDV�SRWHQWLDO�
IRU�VRODU�HQHUJ\�

Zoetermeer - Existing Situation
Author

Zoetermeer - Local Enhancement
Author
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 2030

������FLUFXODU�oQLVK

,Q�WKH�ODVW�VWDJH��WKH�GDWD�KXE�ZLWKLQ�WKH�
,7�FRPPXQLW\�ZKLFK� LV�FORVH� WR� WKH�$���
KLJKZD\�ZLOO�VHUYH�DV�D�GDWDêSURFHVVLQJ�
HOHPHQW��RSWLPL]LQJ� WKH� WUDIoF�pRZ�DQG�
VHFXULW\��7KH�JHQHUDWHG�GDWD�ZLOO�DOVR�EH�
XVHG� WR� NLFNVWDUW� WKH�PRELOLW\� WUDQVLWLRQ��
LQWHJUDWHG�ZLWK� WKH�H[LVLQJ�SXEOLF� WUDQV-
SRUWDWLRQ�

7KH�PDWHULDO�KXEV�ZKHUH�EXLOGLQJ�PDWH-
ULDOV�IURP�WKH�REVROHWHG�EXLOGLQJV�FDQ�EH�
VKDUHG�DQG�UHVKDUHG�ZLOO�EH�GHYHORSHG��
OHDGLQJ�WR�WKH�FLUFXODU�EXLOW�HQYLURQPHQW�

0RUHRYHU��PRUH�UHQHZDEOH�HQHUJ\�ODQG-
VFDSHV� ZLOO� EH� GHYHORSHG�� 7KH� JUHHQ-
KRXVH�KRUWLFXOWXUH�KDV�D�JUHDW�SRWHQWLDO�
for solar panels installment on the its 
URRI��7KHUHIRUH��WKH�VRODU�HQHUJ\�ZLOO�EH�
JHQHUDWHG�DQG�SURYLGHG�WR�WKH�GDWD�KXEV�
DQG�EXLOW�HQYLURQPHQW�

([LVWLQJ�'DWD�,QIUDVWUXFWXUH

([LVWLQJ�7UDQVSRUWDWLRQDO�
Infrastructure

0RELOLW\�7UDQVLWLRQ

Proposed Material Cluster

Circular Material Flow

0RELOLW\�+XE�,QWHUYHQWLRQ

1HZ�'DWD�&RQQHFWLRQ Proposed A12 Solar Park

3URSRVHG�'DWD�&HQWHU�
DW�'XWFK�,QQRYDWLRQ�3DUN

3URSRVHG�'DWD�&HQWHU�
DW�'XWFK�,QQRYDWLRQ�3DUN

'HQVLoFDWLRQ�,QWHUYHQWLRQ
([LVWLQJ�5HQHZDEOH�
(QHUJ\�6RXUFH
:LQG�7XUELQHV

Zoetermeer - Circular Finish
Author
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Overall Flows

Data Flows

Material Flows

Energy Flows

People Flows

,Q� WKLV� FKDSWHU� WKH� IRXU� PDLQ� pRZV�
>'DWD��(QJHU\��0DWHULDOV��DQG�3HRSOH@�RI�
the Zoetermeer Data Hub intervention 
are shown in relation to each other. The 
main circle diagram below shows the 
importance of the supporting structures 
IRU� WKH� SURSRVHG� GDWD� QHWZRUN�
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 
pRZV�DQG�VWDNHKROGHUV�E\�VKDULQJ�RI�GDWD��
NQRZOHGJH��DQG�LQWHUHVWV��$Q�H[DPSOH�RI�
WKLV� VKDULQJ� RI� GDWD� LV� WKH� GHYOHRSPHQW�
RI� D� QHZ� W\SH� RI� HGXFDWLRQDO� LQVWLWXWH�
WKDW�JDKWHUV�SHRSOH� IURP�DOO�HGXFDWLRQDO�
OHYHOV� DQG� PDNHV� NQRZOHGJH� WUDQVIHUV�
VSHFLoFDOO\� DERXW� GDWD� DQG� UHF\FOLQJ�
accessible to all.

By doing so the proposal will not only 
create a societal impact by extending and 
branching out the existing data network, 
but will also create a wider knowledge 
base about data industries which could 
lead to new dutch industries that design, 
PDQXIDFWXUH� HOHPHQWV� IRU� WKH� IXUWKHU�
GHYHORSPHQW�RI�WKH�FLUFXODU�GDWD�V\VWHP��

Zoetermeer - Overall Flows
Author

Zoetermeer - People Flows
Author

Zoetermeer - Energy Flows
Author

Zoetermeer - Material Flows
Author

Zoetermeer - Data Flows
Author
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As shown on the previous pages the 
Zoetermeer Data Hub intervention 
IRFXVVHV� RQ� oYH� PDLQ� pRZ�� 'DWD��
Energy, Materials, People, and Goods. 

7KH�oUVW�FKRVHQ�ORFDWLRQ�IRU�GHYHORSPHQW��
is wihin the Dutch Innovation Park where 
IT-related companies and The Hague 
University campus are situated. This data 
FHQWHU� ZLOO� KHOS� LQFUHDVH� WKH� YDOXH� RI�
participation. Integrated with the existing 
IT community, this data center will also 
EHFRPH� D� SODWIRUP� ZKHUH� NQRZOHGJH�
and innovations related to the data 
sector can be exchagned or developed. 
0RUHRYHU�� WKH� YDOXH� RI� HTXDOLW\� ZLOO�
DV� ZHOO� EH� HQKDQFHG�� VSHFLoFDOO\�� MRE�
RSSRUWXQLWLHV� IRU� DOO� OHYHOV� RI� HGXFDWLRQ�
For example, highly skilled labors are 
QHHGHG� IRU� ZULWLQJ� VRIWZDUH�� ZKLOH�
FRQYHUWLQJ�KDUGZDUH�ZLOO�EH� WKH� MRE� IRU�

medium skilled labor. This Innovation 
Data Hub will help set up a much stronger 
Dutch data service sector and might even 
OHDG�WR�ORFDO�PDQXIDFWXULQJ�SODWQV�RI�WKH�
QHHGHG� LQIUDVWUXFWXUDO� HOHPHQWV� DQG� WKXV�
FUHDWLQJ� OHVV� QHHG� IRU� WKH� FRVWO\� DQG�
SROOXWLQJ�LPSRUW�RI�SURGXFWV��

The second proposed data location 
LV� ZLWKLQ� WKH� FLW\� FHQWHU� RI� =RHWHUPHHU��
where AIVD is located. This development 
LV�IFFXVVHG�RQ�WKH�FUHDWLRQ�RI�D�QHZ�SXEOLF�
campus which will enhance participatory 
YDOXHV� DQG�ZLOO� SRVH� DV� DQHZ� IDFH� IRU�
the local governemental stakeholders. 
,Q� WKLV� ORFDWLRQ�D�&$0386�ZLWK�D� ORFDO�
produaciton nature will be proposed. 
=RHWHUPHHU�ZLOO� EHFRPH� WKH� ,7êFOXVWHU� RI�
the province, the city is well-connected 
E\�GLIIHUHQW� WUDQVSRUW�PRGHV�DQG�KRXVHV�
GHSDUWPHQWV�RI� WKH�+DDJVH�+RJHVFKRRO�

WKDW�DUH�IRFXVVHG�RQ�WKH�,7êVHFWRU��%HVLGHV�
that, the AIVD headquarters are situated 
in this city. This all adds up to a site with 
great data networking potential.  

To conclude these data interventions in 
=RHWHUPHHU� DUH� DOO� DERXW� FRQQHFWLQJ� D�
ZLGH�UDQJH�RI�VWDNHKROGHUV�WR�QHZ�HFRQ-
RPLHV�DQG�YLFH�YHUVD��7KH�FUHDWLRQ�RI��D�
SURYLQFLDO�SODWIRUP� IRU�GDWD�HGXFDWLRQ� LV�
HVVHQWLDO�IRU�WKH�IXWXUH�PDLQWDQFH�DQG�GH-
YHORSPHQW�RI�WKH�RYHUDOO�V\VWHP��7KLV�ZLOO�
all garuantee that South Holland can truly 
become a province that is all about reus-
ing, recycling, and sharing.

The local Data Hubs within the 
Zoetermeer municipal boundries will 
H[WHQG� WKH� H[LVLQWLQJ� GDWD� QHWZRUN� WR�
ZRUN�DW�D�PXFK�KLJKHU�HIoFLHQF\��

$V� PHQWLRQHG� EHIRUH�� =RHWHUPHHU� LV�
situated in a prime location between 
The Hague, Rotterdam, and the Green 
Heart. Currently, the transport orientated 
LQIUDVWUXFWXUH� LV� D� SDUW� RI� DQ� DGYDQFHG�
provincial and even national network. 
$FFHVVLELOLW\�IURP�DQG�WR�RWKHU�FLWLHV�KDV�
been is relatively high, with the main 
LQIUDVWUXFWXUDO�FRQQHFWLRQ�EHLQJ� WKH�$���
highway which runs in the east-west 
GLUHFWLRQ�� VWUHWFKLQJ� IURP� 7KH� +DJXH� WR�
the German border.

3XEOLF�WUDQVSRUWDWLRQ�LQ�WKH�DUHD�FRQVLVWV�RI�
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 
DQG� D� 6RXWKHUQ� SDUW��0RUHRYHU�� D� OLJKW�
rail transit option called the RandstadRail 
KDV�EHHQ�RSHUDWLQJ�IRU�D�FRXSOH�RI�\HDUV�
and thus linking The Hague and the city 
FHQWHU� RI� =RHWHUPHHU� DV� ZHOO� DV� RWKHU�
neighbourhoods in the municipality. The 
proposed data network development will 
make sure that the intermodal transport 
will run much more smooth. Thus ensuring 
DQ�RYHUDOO�KLJKWHU�WUDQVSRUWDWLRQ�HIoFLHQ\�
and a more optimized energy use.  

7KH� FXUUHQW� GDWD� FOXVWHU� LQ� =RHWHUPHHU�
LV� HTXLSSHG� ZLWK� D� QHWZRUN� RI�
the underground data cables.  
5HQHZDEOH�HQHUJ\�VRXUFH�FDQ�EH� IRXQG�
LQ�WKH�IRUP�RI�ZLQG�WXUELQHV�DQG�WKH\�DUH�
PRVWO\�VLWXDWHG�RQ�WKH�6RXWKHUQ�VLGH�RI�WKH�
municipality. 

7KH� =RHWHUPHHU� 'DWD� FOXVWHU� SURSRVDO�
DFWXDOO\�SODQV�IRU�WKH�GHYHORSPHQW�RI�WZR�
GDWD�KXEV��=RHWHUPHHU�KDV�PDQ\�H[LVWLQJ�
ORFDO�TXDOLWHLV�VXFK�DV�WKH�DIRUPHQWLRQHG�
IT-related community and institutions, 
DQ� WKH� $,9'�� 7KHUHIRUH�� =RHWHUPHHU� LV�
VXLWDEOH� ORFDWLRQ� IRU� WKH� LPSOHPHQWLRQ�
RI� � WZR� FDPSXVêOLNH� GDWD� KXEV�� 2QH�
that will act as a catalyst to enhance the 
FLUFXODU�PDWHULDO� pRZV�DQG�RQH� WKDW�ZLOO�
IXUWKHU�GHYHORS�GXWFK�GDWD�DQG�UHFO\FLQJ�
knowledge. 

Zoetermeer - Strategic Local Intervention
Author

Zoetermeer - Systematic Section
Author
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 Identity and atmosphere

10  Intervention Examples - Passport Zoetermeer

The image shown above visualizes the nano scale 
implementation of the Zoetermeer Central City Data Hub 
Proposal. 

7KH� LPDJH� VKRZV� WKH�SDUWLFLSDWRU\� HOHPHQWV� RI� WKH�GDWD�
hub such as the education center that stimulates the spread 
RI� GDWD� DQG� UHF\FOLQJ� UHODWHG� NQRZOHGJH�� 2YHUDOO� WKH�
LPDJH� LV� VKRZLQJ� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH� GLIIHUHQW�
stakeholders and economies within the region whilst 
promoting the main six datascape values [see icons].

Visualization of Zoetermeer City Center Data Hub
Author
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 Identity and atmosphere

The image shown above visualizes the nano scale 
LPSOHPHQWDWLRQ�RI�WKH�GHQVLoFDWLRQ�DQG�KRXVLQJ�SURMHFWV�
that are developed alongside the Zoetermeer Data Hubs.

7KH� LPDJH� VKRZV� WKH� LQWHJUDWLRQ� RI� GDWD� LQIUDVWUXFWXUH��
innovative energy landscape, and housing strategies in 
WKH�=RHWHUPHHU�PXQLFLSDOLW\��7KH�SURSRVDO�IRFXVVHV�RQ�WKH�
GHYHORSPHQW�RI�DIIRUGDEOH�DQG�GLYHUVH�OLYLQJ�RSSRUWXQLWLHV�
within the city center.

9LVXDOL]DWLRQ�RI�'HQVLoFDWLRQ�DQG�+RXVLQJ�3URMHFWV�$ORQJVLGH�WKH�=RHWHUPHHU�'DWD�+XE�
Author

10  Intervention Examples - Passport Zoetermeer
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Phasing and stakeholders
11
• Regional interventions
• Phasing Stages 
• Planning of interventions 
• Types of stakeholders
• How to establish stakeholder involvement
• Four regional keyplayers highlighted
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Energy landscapes Data infrastructure Mobility hubs Material hubs Data clusters

Regional Interventions
Author



144 145From Datasphere to Datascape12 Phasing and Scenarios

What? Flexible, small-scale projects 

that kickstart the digital economy: 

development of tech clusters

Where? On the local scale; on 

campuses and in city centres

Who? Pioneers, local businesses, 

municipalities, real estate developers, 

knowledge institutes, residents

How? Based on current legislation

12 Phasing and Scenarios

 Phasing Stages

What? Regional interventions that change 

the environment: mobility changes, 

GHQVLoFDWLRQ� SURMHFWV� DQG� LQIUDVWUXFWXUH�
adaptations

Where? On the regional scale: along 

major infrastructure and larger patches of 

land outside the cities

Who? EU, National Government, province 

of South Holland, involved municipalities, 

construction and development companies

How? Based on new legislation

What? Local interventions to 

facilitate the restructuring of the 

PDWHULDO� pRZ�� creating material 

hubs; adapting the local built 

environment

Where? On the local scale; on 

business parks and former industry 

locations

Who? Construction companies, 

entrepreneurs, municipalities, real 

estate developers, residents

How? Based on new legislation

What? Developing policies to shape 

the new decision-making environment

Where? On the national, continental 

and global scale

Who? Global organizations, EU, 

National Government, knowledge 

institutions

How? Adapting existing policies and 

proposing new legislation

1

2

3 4

What? Large-scale interventions that 

change the national-global physical and 

digital environment: construction of large 

systematic structures and data centres

Where? On the local and regional scale; 

along major infrastructures and in newly 

developed data clusters

Who? Global organizations, EU, National 

Government, Province of South Holland, 

involved municipalities, entrepreneurs, 

construction companies

How? Based on new legislation

5  Phasing Table

Planning the interventions that are part 
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 less-connected 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 

FDVH�RI�GHOD\V� IRU�VSHFLoF� LQWHUYHQWLRQV��
the phasing for the entire strategy is not 

subject to a lot of change. 

Checkpoints 
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 

certain 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 

WKH�1RUWK� 6HD� ZLOO� EH� oQLVKHG� DQG� WKH�
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 

EH� WHVWHG� RQ� oYH� DVSHFWV�� RZQHUVKLS�
(property rights), regulation (zoning 

and licences), physical suitability (site 

investigation and treatment time), market 

appeal (competition, supply and demand)

DQG� oQDQFLDO� YLDELOLW\� �UHYHQXH� IRUHFDVW��

risk strategy and funding). By identifying 

and solving the problems that might 

impede feasibility, developers can stay 

in control of the planning and phasing 

strategy. In order to do so, a development 

team should consist of experts of different 

oHOGV�� UDQJLQJ� IURP� oQDQFLDO�� OHJDO��
management and technical expertise 

(Adams & Tiesdell, 2013).

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 

participation and collaboration models 

will be discussed. 
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How to read the phasing strategy 
Many strategic interventions 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 centres

• construction of mobility hubs

• development of material hubs, 

• adaptations in the built environment

• policymaking 

The categories each have their own 

colormark. The X-curve on this page, 

shows the transition from a linear to a 

circular economy. The interventions are 

placed on the curve, according to their 

timing in the phasing, the scale of the 

intervention and the category in which 

they belong. 

The X-curve is connected to the intervention 

planning on the next page. This 

development planning table shows which 

intervention happens in which timespan. 

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 intervention will happen. 

11 Phasing and Stakeholders144

Phasing Stages
Author

Phasing Table
Author
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 Stakeholders
The power-interest chart
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 partners, that need to be involved 

and with whom the initiator needs to 

collaborate. . 

High power, low interest represents 

powerful players that need to be updated 

DQG�VDWLVoHG��
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 

SRZHU� WR� LQpXHQFH�GHFLVLRQêPDNLQJ�DQG�
development concepts: voting power 

(residents), economic power (companies, 

investors), political power (government) 

and  legal power (land owners) (Wilson, 

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, to faciltate the 

transition towards 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 transition. 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 

strategy, and some other are involved 

in the operational processes that will 

develop the interventions. This difference 

is highlighted in Appendix 1. 

Taskforces and alliances
Establishing collaborations in an early 

stage of the process, far before the actual 

construction of interventions, can prevent 

delays and setbacks. 

In this strategy, local stakeholders are 

involved from the beginning on. Next to 

that, larger (private) organisations and 

governments form taskforces to exchange 

knowledge and collaborate towards a 

better outcome, for example in the case 

of the Data Driven Delta. Public-private 

partnerships have proven to be very 

successful in large-scale 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).

Stimulating participation 
Besides stimulating organized 

stakeholders to participate, residents 

and non-organized stakeholders should 

also be part of the decision-making and 

developments. Transparency and just 

information distribution are very important 

to involve stakeholders that have a non-

LQpXHQWLDO� SRVLWLRQ� LQ� WKH� SRZHUêLQWHUHVW�
chart. The digital economy could 

contribute to this distribution of information 

and let people participate on many 

platforms. 

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). interest? 

           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 

'XWFK�DQG� LQWHUQDWLRQDO� ODZ��EXW� IXQFWLRQ�DV�D� VHOIêVXIoFLHQW�ZKROH��7KHUH�DUH�RQO\� WZR�
shareholders in the company: the municipality of Rotterdam and the Dutch state. In order to 

create a more sustainable port, new policies are necessary to facilitate this transition. An 

intensive collaboration between global multinationals, European companies, the national 

government and local governments is essential. This makes the Havenbedrijf Rotterdam 

a very important conversation partner, from the beginning to the end of the strategy. 

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 well-known for the quality of the 

SURGXFWLRQ��SURFHVVLQJ��VWRUDJH�DQG�GLVWULEXWLRQ�RI�JRRGV��,W�ZLOO�EH�GLIoFXOW�WR�LPSOHPHQW�
certain interventions 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 

GHYHORSPHQW�LQ�WKLV�oHOG�VKRXOG�EH�FKHFNHG�ZLWK�PXOWLSOH�RSHUDWLRQDO�VWDNHKROGHUV��)DUP-

ers and land owners should be involved from the beginning, to prevent obstructions in a 

ODWHU�VWDGLXP�DQG�WR�DOVR�GHoQH�WKH�EHQHoWV�WKDW�WKH\�FDQ�JDLQ�IURP�WKHVH�GHYHORSPHQWV���

                  Future generations

An important stakeholder, maybe even the most important one, is one that is overlooked 

many times: the future generation. The generation that planners, policymakers and design-

ers are creating a better world for. Since the future generation is not here yet, they can 

not have a voice in the decision-making. And therefore, their voice needs to 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 table should think of the 

future generations, in order to create a region that will sustain. Now, and in the future. 

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

Stakeholders Power and Interest Chart
Author
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Ethic paragraph
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• Risk analysis 
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On reducing equalities
Everyone is part of the (global) data network. We 

all produce and consumse data. The strategic 

interventions that are part of this development are 

aimed at improving and extending the existing data 

network, to support the digitization of the world. 

:H� DOO� EHQHoW� IURP� WKLV� GHYHORSPHQW�� DOWKRXJK�
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 goals to be pursued in this 

strategy. 

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 attracted by these emerging data hubs, and the land 

price will increase. Therefore, space will be occupied 

E\� WKH� DIpXHQW� oUPV�ZKLOH� WKH� VPDOOHU� SUDFWLFHV�ZLOO�
be left outside. Possible ways that could tackle this 

anticipated issue are policy-making focussed on a fair 

land use program and processing designs focused 

RQ�DGDSWLYH�DSSURDFKHV��5HpHFWLYH�PRPHQWV�ZLOO�EH�
organized during the process to check the distribution 

RI�EXUGHQV�DQG�EHQHoWV�DPRQJ�WKH�ORFDO�VWDNHKROGHUV��
7KH�SDUWLHV�JDLQLQJ� WKH�EHQHoWV�� VKRXOG�DOVR�EH� WKH�
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 

GDWD�VHFWRU��EXW�DOVR�EH�EHQHoFLDO�IRU�RWKHU�VHFWRUV�LQ�
VRFLHW\��7R�LOOXVWUDWH�WKLV��KRXVLQJ�XQLWV�DQG�RIoFHV�ZLOO�
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 fairness 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 strategy 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 taken 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, lower-income groups or the 

KDQGLFDSSHG�QHHG�WR�EH�FRQVLGHUHG��6RPH�VSHFLoF�
subgroups are not organized and represented 

very well and therefore not able to take part in the 

stakeholder-action strategy. These groups such as 

the lower educated or the environment are therefore 

represented in the values that are set in the vision and 

strategy. 

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 strategic 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 

into account, of which six are directly addressed by 

the strategy. 

On a contentinental scale, the European Urban 

Agenda (European Commission, 2020) will have 

to be taken into account when it comes to the 

interoperability of the key stakeholders of the data 

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 

towards a datascape that is contributing towards a 

circular South Holland. A South Holland that promotes 
safety, equality, diversity, health, prosperity and 
participation. 

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. 

Is it possible to make this resource depleting industry 

circular and can it even make our world circular using 

the possibilities of the internet? 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. 

7KLV�VKRUW�FKDSWHU�ZLOO�UHpHFW�RQ�WKH�HWKLFDO�PHDQLQJ�
and the values that are brought forward with this 

proposal. 

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 trust and reliability between producer, 

consumer and processor, and on the other hand via 

UHVLOLHQFH�DQG�pH[LELOLW\�RI�WKH�V\VWHP�LWVHOI��
Justice in the distribution of the product(s) that the sector 

brings forward, is created via overall accessibility and 

clear ownership of data and the network. 

A diversity of stakeholders and involved locations 

minimizes monopolies within the sector. Diversity in the 

PDWHULDO��GDWD�DQG�HQHUJ\�pRZV�UHGXFHV�WKH�UHOLHQFH�
RQ�RQH�VSHFLoF�VWDNHKROGHU��
%\� PDNLQJ� HIoFLHQW� XVH� RI� �HQHUJ\� DQG� PDWHULDO��
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 activation of every user in 

the chain and the creation of awareness and shared 

responsibility.

SAFETY EQUALITY/JUSTICE DIVERSITY

HEALTH PROSPERITY PARTICIPATION

of the network and the data 

via trust, reliability, resil-

LHQFH�	�pH[LELOLW\�

of the sector’s product via        ac-

cessibility & ownership of data 

and the network.

of stakeholders and spaces

via minimizing monopolies

of people and planet via 

HIoFLHQW�XVH�RI�UHVRXUFHV
of the society via diverse 

employment opportunities, 

economic growth, and high 

living quality

of all stakeholders via        

activation of users and      

creating shared responsibility

 a reflection on ethics

Six Local Values
Author
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Final Visual
13
• The Old and New Landscape
• Conclusion

All in all, we aim at the Province of South Holland to transform from 
a ‘datasphere’ and the existing landscape type of South Holland 
LQWR�D�CGDWDVFDSH
�LQ�������DV�VKRZQ�LQ�WKLV�oQDO�YLVXDO��,W�ZLOO�EH�
the province where all six values, namely safety, health, equality 
and justice, prosperity, diversity, and participation, are enhanced.
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 To Datascape

From Datasphere to Datascape13 Final Visual 157156
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DIVERSITY
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PROSPERITY
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 conclusion
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 transition 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 strategic, regional vision for the 
Province of South Holland, taking into account the 
goals, values and development trends in the sector. The 
development strategy functions as the spatial translation 
of the vision and explains which interventions 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 
SDVVSRUWV��WKH�VSHFLoF�ORFDO�LQWHUYHQWLRQV�LQ�WZR�FDVH�
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 
IXWXUHêSURRI�ZD\��WKH�OLQHDU�pRZV��RI�PDWHULDO��HQHUJ\�
and data that facilitate the current data sector need 
to be turned 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 to 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. 

7KH�GDWD�pRZ�ZLOO�VWLOO�VXSSO\�DQG�EH�VXSSOLHG�E\�WKH�
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 interventions 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 data 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 
pRZV��E\�FRQQHFWLQJ�WKH�KHDWê�DQG�HOHFWULFLW\�VWUHDPV�
to establish local energy loops. Thirdly, more local 
YDOXH�ZLOO�EH�DGGHG�E\�EULQJLQJ�EHQHoWV�WR�WKH�ORFDO�
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 Rotterdam and the 
Greenport Westland, and making them sustainable 
and future-proof, the economic position on the global 
scale is secured.

7KLV� VWUDWHJ\� SURPRWHV� WKH� VKLIW� IURP� OLQHDU� pRZV� WR�
circular cycles, creating 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 interventions 
ZLOO� WDNH�SODFH�QHHG�PRUH� VSHFLoFDWLRQ�� 7R�SUHYHQW�
unexpected delays and setbacks to happen, feasibility 
tests, such as site 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. 

13 Final Visual

Vision
Author
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REFLECTION
14
• *URXS�5HpHFWLRQ
• 3HUVRQDO�5HpHFWLRQ

:H�ZRXOG� OLNH� WR�VWDUW�RXU�JURXS� UHpHF-
tion with an analogy of our studio expe-
ULHQFHV�

“Q3 was like rafting down a turbulent riv-
HU��:H�HQFRXQWHUHG�D�ZDWHUIDOO�RI� LQVSL-
UDWLRQ�DQG�LGHDV�WKDW�OHG�WR�WKH�FKRRVLQJ�
RI�RXU�VSHFLoF�WRSLF�� WKH�LPSOHPHQWDWLRQ�
RI� GDWDVFDSHV� LQ� WKH� SURYLQFH� RI� 6RXWK�
Holland. But later on we had to deal with 
WXUEXOHQW�FLUFXPVWDQFHV��DQG�LQ�oJXUDWLYH�
VSHDFK�WKLV�SXVKHG�DQG�SXOOHG�RXU�ERDW�
IURP�OHIW�WR�ULJKW��$�FOHDU�GLYLVLRQ�RI�WDVNV��
EDVHG� RQ� RXU� FKDUDFWHUV� DQG� SHUVRQDO�
LQWHUHVWV�� JRRG� FRPPXQLFDWLRQ� DQG� SUR-
GXFWLYH�WHDPZRUN��NHSW�XV�JRLQJ�IRUZDUG�
LQ�WKH�ULJKW�GLUHFWLRQ��:H��WKH�WHDP�PHP-
EHUV��FRPSOHPHQW�HDFK�RWKHU��(YHU\RQH
V�
strengths are used to the fullest potential 
DQG� WUXVW� LV� EDVHG�RQ� FROOHFWLYH�SRVLWLYH�
UHVXOWV� IURP� WKH�SDVW�ZHHNV��:H�DUH� IR-
FXVVHG�RQ�RXU�RZQ�ERDW��DQG�ZH�KDYH�
VHW�RXU�RZQ�FRDUVH��7KH�HQYLURQPHQW�WKDW�
ZDV�FUHDWHG�E\�RXU�WHDFKHUV�DOORZHG�XV�
WR�WUDQVFHQG�WKH�SODQQHG�URXWH�RI�WKLV�VWX-
GLR��DQG�OHDG�XV�WR�QHZ�DQG�LQWHUHVWLQJ�
SODFHV��,Q�WKH�HQG��D�VPDOO�DQG�FDOP�ODNH�
OLHV�DKHDG��QDPHO\�RXU�oQLVKHG�SURSRVDO��
7KLV�LV�D�SODFH�ZKHUH�ZH�DV�WHDPPHEHUV�
FDQ�ORRN�RYHU�RXU�VKRXOGHUV�WR�D�WXUEXOHQW��
but super interesting boat trip!”

$W� WKH� VWDUW�RI�RXU�SURMHFW�ZH�VWDWHG� WKH�
IROORZLQJ��2XU�HFRQRP\�DQG�WHFKQRORJL-
FDO�LQQRYDWLRQV�KDYH�DOZD\V�VKDSHG�WKH�
'XWFK� ODQGVFDSH� DQG� LWV� � VRFLHW\�� 7KH�
HYROXWLRQ�RI�WKH�,QWHUQHW�KDV�OHG�WR�D�QHZ�
HFRQRP\�� EDVHG� RQ� GLJLWDO� LQIRUPDWLRQ�
DQG�FRPPXQLFDWLRQ��6R�WKH�TXHVWLRQ�ZH�
DVNHG�RXUVHOYHV�LV��KRZ�GR�ZH�JHW�IURP�
D�'DWDVSKHUH�WR�D�'DWDVFDSH"�
Nowadays our lives and the internet are 
FRPSOHWO\� LQWHUWZLQHG�� EXW� KRZ� FRQQHFW-
HG�DUH�ZH�UHDOO\"�&DQ�ZH�PDNH�WKLV�UH-
VRXUFH�GHSOHWLQJ�LQGXVWU\�FLUFXODU"�2U�LV�LW�
HYHQ�SRVVLEOH�WR�PDNH�RXU�ZRUOG�FLUFXODU�
WKURXJK�WKH�LQWHUQHW"�7KLV�VWUDWHJLF�UHSRUW�
H[SORUHV� KRZ�D� FRQQHFWHG�DQG� UHVLOLHQW�
GDWDVFDSH�LQ�6RXWK�+ROODQG�FDQ�EH�FUH-
ated and or developed while preserving 
WKH�SURYLQFHV�JOREDO�SRLVWLRQ�DQG�LQFUHDV-
LQJ�LWV�ORFDO�YDOXH��

&HUDWLQJ�D�FLUFXODU�SURYLQFH�SRVHG�WR�EH�
D�ELJJHU� FKDOOHQJH� WKDQ�ZH�KDG�DQWLFL-
SDWHG�� %\� VHHNLQJ� KHOS� IRUP� RXU� VWXGLR�
DQG�PHWKRGRORJ\�WHDFKHUV�ZH�ZHUH�DEOH�
WR� FUHDWH� � D� UHVHDUFK� IUDPHZRUN� WKDW� LV�
IRFXVVHG�RQ�WKH�GHYHORSPHQW�RI�D�FLUFXODU�

6RXWK�+ROODQG�WKURXJK�WKH�LPSOHPHQWDWLRQ�
RI�WKH�VRêFDOOHG�:HVW�+ROODQG�'DWD�FOXV-
WHU��:H�XVHG�D�YDULHW\�RI�UHVHDUFK�PHWK-
RGV� WR�JDLQ�PRUH� NQRZOHGJH�DERXW� WKLV�
XQXVXDO�GDWD�WRSLF��)RU�H[DPSOH��ZH�GLG�
VLWH�YLVLWV�ZKHUH�WRRN�SLFWXUHV�RI�GDWD�FHQ-
WHUV�LQ�DQ�HIIRUW�WR�FDSWXUH�WKHLU�LGHQWLWLHV��
:H�DOVR�ORRNHG�DW�WKH�DFLWYLW\�VXUURXQGLQJ�
WKHVH�VSDWLDO�HOHPHQWV�WKURXJKRXW�GLIIHUHQW�
WLPHV�RI�WKH�GD\��7KHVH�VLWH�YLVLWV�PDGH�RXU�
responsibilities as designers and urbanists 
YHU\�FOHDU��(YHQ�WKH�VPDOOHVW�VSDWLDO�LQYHQ-
WLRQ�FDQ�KDYH�D�ELJ�LPDSFW�RQ�WKH�ORFDO�
HQYULURQPHQW�DQG�LW�LV�XS�WR�XV�WR�XSKROG�
IDLU�DQG�MXVW�HWKLFDO�VWDQGDUGV�

2XU�C'DWVSKHUH�WR�'DWDVFDSH
�SURSRVDO�LV�
FKDUDFWHUL]HG�E\�VL[�YDOXHV��6DIHW\�RI�WKH�
GDWD�QHWZRUN�LV�HVWDEOLVKHG�YLD�WUXVW��UHOL-
DELOLW\��UHVLOLHQFH�	�pH[LELOLW\��-XVWLFH�RI�WKH�
VHFWRU
V�SURGXFW�LV�FUHDWHG�YLD�DFFHVVLELOL-
ty and ownership of data and the network 
LWVHOI�� $� JUHDWHU� GLYHUVLW\� RI� VWDNHKROGHUV�
DQG�>HFRQRPLF@�HQYLURQHPHQWV�PLQLPL]HV�
PRQRSROLHV�� %\� PDNLQJ� HIoFLHQW� XVH� RI�
�HQHUJ\� DQG� PDWHULDO�� UHVRXUFHV�� JUHDW-
er health of people and planet is estab-
OLVKHG�� 3URVSHULW\� ZLWKLQ� RXU� VRFLHW\� ZLOO�
LQFUHDVH�WKURXJK�WKH�GLYHUVH�HPSOR\PHQW�
opportunities that the expanding data 
VHFWRU� ZLOO� SURYLGH�� 3DUWLFLSDWLRQ� RI� DOO�
VWDNHKROGHUV� LV� UHDOL]HG� WKURXJK� WKH�DFWL-
YDWLRQ�RI�XVHUV�DQG�WKH�FUHDWLRQ�RI�VKDUHG�
responsibilities.

)RU�WKH�VWUDWHJLF�DQG�LQWHJUDWHG�GHYHORS-
PHQW�RI� WKH�GLJLWDO�HFRQRP\� LQWR� WKH� �XU-
EDQ��IDEULF�RI�6RXWK�+ROODQG�ZH�SURSRVH�
GDWD� KXEV�DV�D�SODWIRUP� IRU�DZDUHQHVV��
SDUWLFLSDWLRQ�DQG� NQRZOHGJH�H[FKDQJH��
7KHVH� SODWIRUPV�ZLOO� HLWKHU� IXQFWLRQ� DV� D�
FUHDWRU� RU� D� WUDQVIRUPHU� RI� WKH� ORFDO� HQ-
YLURQPHQW�� ZKLOH� SUHVHUYLQJ� WKH� JOREDO�
SRVLWLRQ�RI� WKH� UHJLRQ�� 7KH�GHYHORSPHQW�
RI� WKHVH�GDWDVFDSHV� LV�FLUFXODU�� �HQHUJ\ê�
HIoFLHQW�DQG�FUHDWHV�YDOXH�WKURXJKRXW�GLI-
IHUHQW�VFDOHV��7KHVH�LQWHUYHQWLRQV�ZLOO�IRUP�
the base of a sustainable and resilient 
FLUFXODU� HFRQRP\� LQ� WKH�3URYLQFH�� ,Q� WKLV�
VWUDWHJ\�� WKH�pRZV�RI�FRQVWUXFWLRQ�PDWHUL-
DOV��HQHUJ\��DQG�GDWD�DUH�RSWLPL]HG�IURP�
OLQHDU�pRZV�WR�FLUFXODU�F\FOHV��

2XU�LQWHJUDWHG�GHVLJQ�ZLOO�FUHDWH�D�SODW-
IRUP�WKDW�VWUHQJWKHQV�ORFDO�TXDOLWLHV�ZKLOH�
SURPRWLQJ�WKH�UHJLRQV�JOREDO�SRVLWLRQ��,Q�
FRQFOXVLRQ��ZH�ZDQW� WR� FUHDWH�DQ�HIIHF-
tive and resonating solution for the future.

 Group reflection
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���:KDW� LV� WKH� UHODWLRQVKLS�EHWZHHQ� UH-
VHDUFK�DQG�GHVLJQ�LQ�\RXU�JURXS�SURMHFW"

5HVHDUFK�DQG�'HVLJQ�SURFHVV
7KH�GHYHORSPHQW�RI�RXU�VWUDWHJ\�ZDV�QRW�
D�OLQHDU�SURFHVV�RI�D�UHVHDUFK�OHDGLQJ�WR�
GHVLJQ��LW�ZDV�D�FRQVWDQW�EDFN�DQG�IRUWK�
EHWZHHQ�WKH�WZR��<RX�FRXOG�DOPRVW�VD\�LW�
ZDV�FLUFXODU� LQ�D�VHQVH��6KDSHG�E\�RXU�
SHUVRQDO�LQWHUHVWV��WKHRU\�DQG�WKH�DVVLJQ-
PHQW�RI�WKH�FRXUVH�ZH�JUDYLWDWHG�WRZDUGV�
WKH�WRSLF�RI�GDWD��)RFXVLQJ�RXU�UHVHDUFK�
RQ�WKLV�WRSLF�LPPHGLDWHO\�OHG�WR�VRPH�UHO-
HYDQW�GHVLJQ�FKDOOHQJHV�VXFK�DV�WKH�KLJK��
LQHIoFLHQW�HQHUJ\�GHPDQG��ODFN�RI�FLUFX-
ODULW\�DQG� ODFN�RI� ORFDO�YDOXH��)ROORZLQJ�
RXU�SHUVRQDO�LQWHUHVW�DQG�WKH�GLVFRXUVH�RQ�
WKH� WRSLF�ZH� VWUXJJOHG� IRU� D� OLWWOH� ZKLOH�
to stay within the boundaries of the as-
VLJQPHQW�WKDW�JXLGHG�XV�WR�IRFXV�RQ�RQH�
SDUWLFXODU�pRZ��,�WKLQN�LW�LV�IDLU�WR�VD\�WKDW�
LQ� WKLV�ZD\�� LW�ZDV�D�FRQVWDQW�EDFN�DQG�
IRUWK� EHWZHHQ� UHVHDUFK�� GHVLJQ�DQG� WKH�
DVVLJQPHQWV�RI�WKH�FRXUVH��&RQFOXVLRQV�RI�
WKH�UHVHDUFK��VRPHWLPHV�WRJHWKHU�ZLWK�WKH�
DVVLJQPHQW��ZRXOG� OHDG� WR� GHVLJQ� FKDO-
lenges. Design proposals would lead to 
QHZ�TXHVWLRQV�RU�VXEMHFWV�WR�GR�UHVHDUFK�
on and so on.

5HVHDUFK�E\�'HVLJQ
%HVLGHV� UHVHDUFK� RI� OLWHUDWXUH�� VLWH� YLVLWV�
RU�*,6�DQDO\VLV��ZH�DOVR�UHVHDUFKHG�E\�
GHVLJQ��$Q� H[DPSOH�RI� UHVHDUFK�E\�GH-
VLJQ�IURP�RXU�UHSRUW�LV�WKH�YLVLRQ��7KURXJK�
WKLV�GHVLJQ�WRRO��D�GHVLUDEOH�IXWXUH�LV�SUR-
SRVHG��%\�GLVFXVVLQJ�WKLV�GHVLJQ�DPRQJVW�
RXUVHOYHV�RU�ZLWK�RXU�WHDFKHUV�DQG�FODVV-
PDWHV�� PLVVLQJ� OLQNV� DQG� QHZ� UHVHDUFK�
WRSLFV�FDPH�IRUZDUG��7KH�SDVVSRUWV�DUH�
DOVR�D�JRRG�H[DPSOH�RI�WKLV��WKH\�H[SORUH�
possible synergies in and externalities 
WKDW�DUH�FUHDWHG�ZKHQ�DSSO\LQJ�WKH�VWUDW-
egy we propose. 

5ROH�RI�WKH�'HVLJQHU
(YHQ� WKRXJK� DOO� RI� RXU� JURXS� PHPEHUV�
DSSHDUHG�WR�EH�VWUDWHJLF�SODQQHUV�DV�GH-
VFULEHG�E\�6HKHVWHG�>����@��ZH�DOO�KDYH�
D� GLIIHUHQW� ZD\� RI� UHVHDUFKLQJ� DQG� GH-
VLJQLQJ��1HYHUWKHOHVV��LQ�JHQHUDO�ZH�KDG�
WKH� VDPH�REMHFWLYHV��D� VWUDWHJ\� WKDW�ZLOO�
EHQHoW�DOO��:H�DOVR�VKDUHG�LGHDV�DERXW�
ZKDW�RXU�UROH�VKRXOG�EH�DV�GHVLJQHUV��DS-
SHDOLQJ�WR�RWKHU�FLW\�PDNHUV�WR�IRUPXODWH�
and set sustainable goals. We all tended 
WR� OHDQ�D�ELW�PRUH� WR�HLWKHU�VLGHV�RI� WKH�
VSHFWUXP�RI� UHVHDUFK� YHUVXV� GHVLJQ�� WKLV�
FUHDWHG�D�YHU\�JRRG�HQYLURQPHQW�WR�KDYH�
visionary thoughts based upon theory. 

���:KDW�LV�WKH�UROH�RI�D�YLVLRQ�LQ�WKH�SODQ-
ning and design proposal of your group 
SURMHFW� DQG� KRZ� KDV� LW� LQpXHQFHG� \RXU�
GHYHORSPHQW�VWUDWHJ\"

'HYHORSPHQW�VWUDWHJLHV�
$�GHYHORSPHQW�VWUDWHJ\�FRQVLVWV�RI�JRDOV��
D�YLVLRQ��GHVLJQ�SURSRVDOV�DQG�VWUDWHJLF�
DFWLRQV�� ,W� IRFXVHV� RQ� RXWFRPHV� �%DO]��
������� ,Q� RUGHU� WR� IRFXV� RQ� RXWFRPHV��
WKH�GHVLUHG�oQDO�RXWFRPH�RI�WKH�VWUDWHJ\�
VKRXOG� EH� FOHDU�� 7KLV� FDQ� EH� SRUWUD\HG�
WKURXJK�D�IXWXUH�YLVLRQ��DQ�HVVHQWLDO�SDUW�
RI�D�GHYHORSPHQW�VWUDWHJ\��$�YLVLRQ�SUHV-
HQWV�WKH�GHVLUHG�IXWXUH�RXWFRPH�DQG�JLYHV�
FOHDU� DFWLRQêRULHQWHG� GLUHFWLRQV�� 7KH� DF-
WLRQêRULHQWHG�GLUHFWLRQV�DUH�DLPHG�DW� WKH�
VRFLRêWHFKQLFDO� WUDQVLWLRQV� QHHGHG� WR� HV-
WDEOLVK�WKH�IXWXUH�RXWFRPH��

2XU�IXWXUH�YLVLRQ
7KH� IXWXUH� RXWFRPH� WKDW� LV� SUHVHQWHG� LQ�
RXU� JURXS� SURMHFW�� IURP� 'DWDVSKHUH� WR�
'DWDVFDSH�� UHODWHV� WR�D�FLUFXODU�� VXVWDLQ-
DEOH�DQG�SDUWLFLSDWRU\�ZRUOG��7KH�YLVLRQ�
HODERUDWHV�RQ�WKH�PDLQ�JRDO�RI�WKH�3URY-
LQFH�� E\� GHVFULELQJ� VXEêJRDOV� UHODWHG�
WR� WKH� VSHFLoF� WRSLF� DQG� VHFWRU�� ,Q� RXU�
SURMHFW�� WKH� oQDO� RXWFRPH� LV� D� FLUFXODU�
3URYLQFH�RI�6RXWK�+ROODQG��GULYHQ�E\�WKH�
GHYHORSPHQW�RI�WKH�GLJLWDO�HFRQRP\�DQG�
GDWD�FOXVWHUV�� 7KH� LPSRUWDQW�JOREDO� HFR-
QRPLF�SRVLWLRQ� RI� WKH� UHJLRQ� LV� VWUHQJWK-
HQHG��PHDQZKLOH�RQ�WKH�ORFDO�VFDOH�HFR-
QRPLF�� VRFLDO� DQG� HQYLURQPHQWDO� YDOXH�
DUH� LPSURYHG�� &RQFHSWV� RI� WKH� FLUFXODU�
HFRQRP\��HQHUJ\�WUDQVLWLRQ�DQG�D�VXVWDLQ-
DEOH�VRFLHW\�DUH� UHSUHVHQWHG� LQ� WKH�oQDO�
RXWFRPH��EXW�DOVR�GXULQJ�WKH�SURFHVV��

7KH�YLVLRQ�KDV�D�GHVFULSWLYH�DQG�VSDWLDO�
FRPSRQHQW��7KH�GHVFULSWLRQ�RI�WKH�YLVLRQ�
FRQVLVWV�RI�WKH�VWDWHPHQW�DERXW�WKH�ZRUOG�
WKDW�ZLOO� EH� FUHDWHG�ZLWK� WKLV� VWUDWHJ\�� ,W�
DOVR�FRQQHFWV�WR�WKH�SULQFLSOHV�DQG�WKH�YDO-
XHV�WKDW�ZLOO�FKDUDFWHUL]H�WKLV�ZRUOG��7KH�
VSDWLDO�FRPSRQHQW�DGGV�WR�WKH�GHVFULSWLYH�
part by explaining what the possibilities 
IRU�VWUDWHJLF�LQWHUYHQWLRQV�DUH��7KLV�VSDWLDO�
WUDQVODWLRQ�RI�WKH�YLVLRQ�LQFOXGHV�UHJLRQDO�
interventions that will shape the environ-
PHQW� LQ�ZKLFK� ORFDO� LPSOHPHQWDWLRQ�FDQ�
WDNH�SODFH��7RJHWKHU��WKH�UHJLRQDO�DQG�OR-
FDO�LQWHUYHQWLRQV�ZLOO�JXLGH�WKH�VRFLRêWHFK-
QLFDO�WUDQVLWLRQV�WKDW�DUH�QHHGHG�WR�UHDFK�
the future vision. 

,PSOLFDWLRQV�RI�'HVLJQ�RQ�5HVHDUFK
5HVHDUFK�DQG�GHVLJQ�DUH�FORVHO\�FRQQHFW-
HG� LQ� RXU� JURXS� SURMHFW�� ,Q� UHVHDUFKLQJ�
WKH� WRSLF� RI� WKH� GDWD� VHFWRU�� LW� EHFDPH�
FOHDU�WKDW�LW�LV�DQ�LQGXVWU\�WKDW�LV�GHYHORS-
LQJ�DQG�H[SDQGLQJ�DW�D�IDVW�SDFH�DQG�UH-
ODWHV�WR�PDQ\�GLIIHUHQW�UHOHYDQW�WRSLFV�VXFK�
DV�VXVWDLQDELOLW\��VDIHW\�DQG�DFFHVVLELOLW\���
:LWK�RXU�GHVLJQ�ZH�DLPHG�WR�VKHG�D�OLJKW�
on the industry in an integrated way and 
ZLWK�WKLV�XUJH�SROLF\�PDNHUV�DQG�LQGLYLG-
XDO�WR�VHW�WKH�VDPH�JRDOV��$GGLQJ�WR�WKH�
existing body of knowledge by proving 
WKH�XUJHQF\�RI�LQWHUYHQLQJ�LQ�WKH�GHYHORS-
PHQW�RI�WKLV�VHFWRU�LQ�WKH�SURYLQFH�RI�6RXWK�
Holland.

2WKHU� LQpXHQFHV� RI� WKH� YLVLRQ� RQ� WKH�
VWUDWHJ\�
Emphasizing values 
2XU�SURMHFW�YLVLRQ�HPSKDVL]HV�WKH�LPSRU-
WDQFH�RI�WKH�EDODQFH�EHWZHHQ�HFRQRPLF��
HQYLURQPHQWDO�DQG�VRFLDO�VXVWDLQDELOLW\��,Q�
RXU� SHUVSHFWLYH�� WKLV� ZLOO� QRW� MXVW� EH� DQ�
LPSRUWDQW�FKDUDFWHULVWLF�RI�WKH�GHVLUHG�RXW-
FRPH�� VR�ZH�PDGH� LW�DQ� LPSRUWDQW�SDUW�
RI� WKH�GHYHORSPHQW�VWUDWHJ\��1H[W� WR� WKH�
LPSRUWDQFH� RI� WKLV� EDODQFH�� RXU� SURMHFW�
YLVLRQ� LQYROYHV� FHUWDLQ� YDOXHV� WKDW� ZLOO�
VKDSH�DQG�FKDUDFWHUL]H�WKH�QHZ�ZRUOG��,W�
LV�WKXV�LPSRUWDQW�WKDW�WKHVH�ZLOO�QRW�RQO\�EH�
UHSUHVHQWHG�LQ�WKH�SURMHFW��EXW�DOVR�LQ�WKH�
SURFHVV�DQG�GHFLVLRQêPDNLQJ��

Enthusing stakeholders 
6WUDWHJLHV�FDQ�EH�XVHG�WR�FRQYLQFH�VWDNH-
KROGHUV�WR�PRYH�LQ�D�FHUWDLQ�GLUHFWLRQ��7R�
HQWKXVH�VWDNHKROGHUV�WR�SDUWLFLSDWH�LQ�WKH�
GHYHORSPHQW�� D� FOHDU� IXWXUH� YLVLRQ� VXS-
SRUWHG� E\� DSSHDOLQJ� LPDJHV� DQG� FOHDU�
DFWLRQV�FDQ�EH�XVHG��

$�UHpHFWLRQ�WRRO�
7KH� YLVLRQ� LV� DOVR� XVHG� LQ� RXU� UHSRUW� WR�
UHpHFW�XSRQ�WKH�VWUDWHJLF�LQWHUYHQWLRQV�WKDW�
DUH�SURSRVHG�DV�SDUW�RI�WKH�GHYHORSPHQW�
strategy. 

,Q� FRQFOXVLRQ�� WKH� YLVLRQ� WKXV� IUDPHV� WKH�
GHVLUHG� IXWXUH�RXWFRPH�RI�RXU�VWUDWHJ\�� ,W�
HPSKDVL]HV�WKH�LPSRUWDQFH�RI�WKH�YDOXHV�
GXULQJ�WKH�SURFHVV�DQG�IRU�WKH�HQG�UHVXOW��
/DVWO\�� LW� LV� XVHG� WR� HQWKXVH� VWDNHKROGHUV�
DQG�PRYH�WKHP�LQ�D�FHUWDLQ�GLUHFWLRQ��

$�SODQQHU
V�SHUVSHFWLYH�
&RQVLGHULQJ�P\VHOI�DV�D�VWUDWHJLF�SODQQHU�
�6HKHVWHG���������FRQYLQFLQJ�SROLF\êPDN-
HUV�RI�GHYHORSPHQW�VWUDWHJLHV�LV�DQ�DFWLRQ�
WKDW� ,�oQG�YHU\� LPSRUWDQW��6FHQDULREXLOG-
LQJ� DQG� YLVLRQPDNLQJ� FDQ� JXLGH� GHFL-
VLRQêPDNLQJ� DQG� DFWLRQV�� %\� FROODERUDW-
LQJ�ZLWK� RWKHU� LQYROYHG� SDUWLHV�� VXFK� DV�
LQYHVWRUV�� UHVLGHQWV� DQG� JRYHUQPHQWV� RQ�
GLIIHUHQW�VFDOHV��DQ�LQWHJUDWLYH�DQG�IHDVL-
EOH�VWUDWHJ\�FDQ�EH�FRQVWUXFWHG��

6RXUFH�

6HKHVWHG��.��>����@��8UEDQ�3ODQQHUV�DV�
1HWZRUN�0DQDJHUV�DQG�0HWDJRYHUQRUV��
3ODQQLQJ�7KHRU\�	�3UDFWLFH�����������ê
�����KWWS���G[�GRL�RUJ�����������
���������������RUJ����������
����������������

6RXUFH�

%DO]��9����������)URP�YLVLRQ�WR�VWUDW-
HJ\�>OHFWXUH�VOLGHV@��5HWULHYHG�IURP�
KWWSV���EULJKWVSDFH�WXGHOIW�QO�G�O�
OH�FRQWHQW��������YLHZ&RQ-
WHQW���������9LHZ�

6HKHVWHG��.����������8UEDQ�3ODQQHUV�DV�
1HWZRUN�0DQDJHUV�DQG�0HWDJRYHUQRUV��
3ODQQLQJ�7KHRU\�	�3UDFWLFH�����������ê
�����KWWS���G[�GRL�RUJ�����������
���������������RUJ����������
����������������

��������__�-XUULÅQQH�+HLMQHQ ��������__�.DUORX�:HVWHUEHHN
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���:KDW�LV�WKH�UROH�RI�D�YLVLRQ�LQ�WKH�SODQ-
ning and design proposal of your group 
SURMHFW� DQG� KRZ� KDV� LW� LQpXHQFHG� \RXU�
GHYHORSPHQW�VWUDWHJ\"

1RZDGD\V�� WKH� LQWHUQHW� KDV� EHFRPH� D�
SDUW�RI�RXU�OLYHV��7KH�GDWD�FHQWHU�LV�RQH�RI�
WKH�SK\VLFDO�HOHPHQWV�LQ�WKH�QHWZRUN�WKDW�
P\�JURXS�FKRVH�DV�D�FDWDO\VW�WR�FUHDWH�D�
FLUFXODU�HFRQRP\�DQG�VSDWLDO�MXVWLFH�LQ�WKH�
3URYLQFH�RI�6RXWK�+ROODQG��$OWKRXJK�LQWH-
JUDWLQJ�WKLV�WRSLF�ZLWK�WKH�WKHPDWLF�IRFXV-
HV�ZDV�FKDOOHQJLQJ��EXW�,�DP�DSSUHFLDWHG�
WKDW�KDYLQJ�LW�DV�WKH�EDFNERQH�FRXOG�FUH-
DWH�D�VWURQJ�DQG�FOHDU�QDUUDWLYH�WKURXJK�
WKH� SURFHVV�� 0RUHRYHU�� WKH� NQRZOHGJH�
DQG� PHWKRGRORJ\� GHULYHG� IURP� VWXGLRV�
DQG�OHFWXUHV�KHOSHG�PH�DQG�P\�JURXS�WR�
FRQGXFW�WKH�SURMHFW�DQG�FRPSUHKHQG�WKH�
VLJQLoFDQFH�RI�HDFK�VWHS��
 
%HIRUH� WKH�VWUDWHJLHV�DUH�FRQGXFWHG�� WKH�
VSDWLDO�YLVLRQ�KDV�WR�EH�SURSRVHG��7KHUH-
IRUH��YLVLRQ�SOD\V�D�YLWDO�UROH�DV�D�VWUXFWXUH�
WR�JXLGH�VSDWLDO�SODQQLQJ��,W�SRVHV�WKH�GL-
UHFWLRQ�RI�ZKLFK�ZD\�6RXWK�+ROODQG�ZLOO�
EH�GHYHORSHG�� ,Q� WKH�SODQQLQJ�SURFHVV��
ZH�DOZD\V�KDYH� WR� UHIHU�EDFN� WR� WKH�YL-
sion to ensure that we are going towards 
WKH� JRDOV�� 7KH� VSHFLoF� VXEJRDOV� RI� GH-
YHORSLQJ�WKH�GDWDVFDSHV�WKDW�DUH�FLUFXODU��
HQHUJ\êHIoFLHQW��DQG�FUHDWLQJ�YDOXHV�DUH�
WKH�FRUH��KHOSLQJ�XV�VWHHULQJ�WKH�SODQQLQJ�
SURFHVV��%HVLGHV��LW�LV�D�FRQWULEXWRU�WR�WKH�
JURXS�GHEDWH��ZKLFK�GRHV�QRW�PHDQ�RQO\�
WKH�GLVFXVVLRQ�FUHDWHG�E\�WKH�YLVLRQ�LWVHOI��
EXW�DOVR�WKH�GHEDWH�GXULQJ�WKH�SURFHVV�RI�
PDNLQJ� LW�� 7KH� H[HPSODU\� VLWXDWLRQ� DOVR�
RFFXUV�LQ�UHDO�SUDFWLFH��ZKHUH�VWDNHKROG-
HUV�DUH�HQFRXUDJHG�WR�DUWLFXODWH�WKHLU�LQ-
WHUHVWV�IUHHO\��+HDOH\���������'HVSLWH�WKH�
FXUUHQW�GLIoFXOW�FLUFXPVWDQFH��VXUSULVLQJO\��
ZH� FRXOG� VWLOO� UHPRWHO\� FROODERUDWH� DQG�
PDQDJH�WR�FRPSOHWH�WKH�SURGXFWV�
 
5HJDUGLQJ� WKH� LQpXHQFH�RI� WKH�YLVLRQ�RQ�
RXU� GHYHORSPHQW� VWUDWHJ\�� LW� KDV� DQ� LP-
SDFW�RQ�WKH�SODQQLQJ�DQG�FDWHJRUL]DWLRQ�
RI�GDWD�FOXVWHUV��$IWHU�WKH�H[LVWLQJ�UHJLRQ-
DO�FRQWH[WV�ZHUH�DQDO\]HG��D� UHLQWHUSUH-
WDWLRQ�RI�WKH�WHUULWRULHV�DQG�UHGHoQLWLRQ�RI�
WKUHH�]RQHV�ZHUH�FRQGXFWHG�WR�FRQFOXGH�
WKH�SUREOHP�VWDWHPHQW�DQG�IRUPXODWH�WKH�
YLVLRQ��7KHQ�WKH�DUHDV�ZHUH�FRQWLQXRXVO\�
UHLQWHUSUHW� EDVHG� RQ� GLIIHUHQW� IXQFWLRQV��
ZKLFK� HYHQWXDOO\� OHG� WR� WKH� SURSRVDO� RI�
���GDWD�FOXVWHUV�DQG� VL[�GDWD�FHQWHU� W\-
SRORJLHV��0RUHRYHU�� WKH� YLVLRQ� FDQ� SHU-
VXDGH�RWKHU�DFWRUV� WR� WKH� XQGHUVWDQGLQJ�
RI�KRZ�GDWD�FOXVWHUV�ZLOO�EH�FDWDO\VWV�RI�

���:KDW� LV� WKH� UHODWLRQVKLS�EHWZHHQ� UH-
VHDUFK�DQG�GHVLJQ�LQ�\RXU�JURXS�SURMHFW"

7KH�&LUFXODU� (FRQRP\� LV� UHFHLYLQJ�D� ORW�
DWWHQWLRQ�DQG� LQWHUHVW��HYHQ�RQ�D�JOREDO�
OHYHO�� ,W� LV� VHHQ� DV� D�ZD\� WR� RYHUFRPH�
SUREOHPV� UHODWHG� WR� VRFLHWLHV� RXWGDWHG�
SURGXFWLRQ� DQG� FRQVXPSWLRQ� KDELWV��
Metropolitan areas often are seen as 
FULWLFDO�VXFFHVV�IDFWRUV�ZKHQ�WUDQVLWLRQLQJ�
WRZDUGV� D� &LUFXODU� (FRQRP\� �/HHU�� 7LP-
PHUHQ��	�:DQGO��������� 6R�� LW� LV� QHF-
HVVDU\�IRU�GHVLJQHUV�DQG�XUEDQLVWV�WR�oQG�
PRUH�LQWHJUDWLYH�PHWKRGV�RI�GHYHORSPHQW�
WKDW� OHDG� WR� FRKHVLYH� XUEDQ� VSDWLDO� RXW-
FRPHV�RI�WKLV�&LUFXODU�(FRQRP\�PRGHO��
 
)URP�WKH�VWDUW�RI�WKLV�SURMHFW�P\��JURXS�GH-
FLGHG�WR�IRFXV�RQ�WKH�GXWFK�'DWD�VHFWRU��
2XU�LQLWLDO�UHVHDUFK�LQWR�WKH�&LUFXODU�(FRQ-
RP\�SURYLGHG�XV�ZLWK�DUWLFOHV�WKDW�WDONHG�
DERXW� WKH� H[WHQVLRQ� RI� WKH� GXWFK� GDWD�
VHFWRU� IURP� WKH� 0HWURSROLWDQ� 5HJLRQ� RI�
$PVWHUGDP�WRZDUGV�WKH�SURYLQFH�RI�6RXWK�
+ROODQG��:H� OHDUQHG� WKDW�RXU�HFRQRP\�
DQG� WHFKQRORJLFDO� LQQRYDWLRQV� KDYH� DO-
ZD\V� VKDSHG� WKH�'XWFK� ODQGVFDSH� DQG�
VRFLHW\��7KH�HYROXWLRQ�RI�WKH�,QWHUQHW�DQG�
GDWD�VHFWRU�KDV� OHG� WR�D�QHZ�HFRQRP\��
EDVHG�RQ�GLJLWDO�LQIRUPDWLRQ�DQG�FRPPX-
QLFDWLRQ�
 
$V�ZH�VWDUWHG�ZLWK�RXU�UHVHDUFK�LQWR�WKH�
GDWD�VHFWRU�DQG�DOO�WKH�HOHPHQWV�WKDW�LW�HQ-
WDLOV��LW�EHFDPH�TXLWH�FOHDU�WKDW�ZH�KDG�WR�
GHDO�ZLWK�D�YHU\�FRPSOH[�V\VWHP��2Q�WRS�
RI�WKDW��ZH�VWUXJJOHG�WR�FUHDWH�D�FOHDU�UH-
ODWLRQVKLS�EHWZHHQ�WKLV�GDWD�GHYHORSPHQW�
DQG� WKH� WKUHH� VXJJHVWHG�FLUFXODU� F\FOHV��
>3ODVWLFV�� )RRG�� DQG� %XLOGLQJ�0DWHULDO@��
:LWK�KHOS�IURP�RXU�VWXGLR�DQG�PHWKRGROR-
J\�WHDFKHUV�ZH�FUHDWHG�D�UHVHDUFK�IUDPH-
ZRUN�WKDW�LV�IRFXVVHG�RQ�WKH�GHYHORSPHQW�
RI� D� FLUFXODU� 6RXWK�+ROODQG� WKURXJK� WKH�
LPSOHPHQWDWLRQ� RI� WKH� VRêFDOOHG� :HVW�
+ROODQG�'DWD�FOXVWHU��:H�XVHG�D�YDULHW\�
RI�UHVHDUFK�PHWKRGV�WR�JDLQ�PRUH�NQRZO-
HGJH�DERXW�WKLV�XQXVXDO�GDWD�WRSLF��:H�
WRRN�SLFWXUHV�RI�GDWD�FHQWHU�LGHQWLWLHV��ZH�
GHWHUPLQHG�DFWLYLW\�OHYHOV�GXULQJ�GLIIHUHQW�
WLPHV�RI�WKH�GD\��DQG�ZH�ORRNHG�DW�ODQG-
VFDSH� WUDQVLWLRQV�� )XUWKHUPRUH�� ZH� DOVR�
FRQWDFWHG�VSHFLDOLVWV�IURP�WKH�GDWD�VHFWRU�
DQG� FRQGXFWHG� LQWHUYLHZV� WKDW� IRFXVVHG�
RQ�WKH�FLUFXODULW\�RI�RXU�FXUUHQW�GDWD�XVH�
and the sustainability of our overall data 
network. 
 
%\� GRLQJ� UHVHDUFK� WKURXJK� GHVLJQ� RXU�
VWUDWHJLF� GHYHORSPHQW� SODQ� VWDUWHG� WR�

WUDQVIRUPLQJ� OLQHDULW\� LQWR� FLUFXODULW\�� 7KH�
3-steps phasing was proposed where 
GDWD�FHQWHU� W\SRORJLHV�DUH�SRVLWLRQHG� LQ�
GLIIHUHQW� VWDJHV��7KH�;êFXUYH�PRGHO� �/RG-
GHU�HW�DO���������ZDV�LQFRUSRUDWHG�WR�HQ-
DEOH�D�EHWWHU� FRPSUHKHQVLRQ�RI�HQKDQF-
LQJ� WKH� WUDQVLWLRQ� IURP� D� OLQHDU� WRZDUGV�
D�FLUFXODU�HFRQRP\��/DVWO\�� WKH�YLVLRQ�GH-
WHUPLQHV�WKH�LQWHUYHQWLRQ�VFDOHV�DQG�KRZ�
HDFK� LQWHUYHQWLRQ� FRQQHFWV� WR� HQKDQFH�
WKH�FLUFXODU�V\VWHP��7KH�CGDQFLQJ
�WKURXJK�
VFDOHV� LV� QHHGHG� LQ� UHJLRQDO� SODQQLQJ�
DQG� GHYHORSLQJ� VWUDWHJLHV� WR� RSWLPL]H�
WKH�pRZV��7KLV� LQYROYHV�D�ZLGH�UDQJH�RI�
VWDNHKROGHUV� IURP� WKH� LQWHUQDWLRQDO� VFDOH�
WR�WKH�ORFDO�OHYHO��SDUWLFXODUO\�WKH�(XURSH-
DQ�8QLRQ�DQG�FLWL]HQV�� UHVSHFWLYHO\�� 7KH�
VWDNHKROGHU�DQDO\VLV�PHWKRG�OHDUQHG�IURP�
WKH�6'6�OHFWXUH�KHOSHG�XV�WR�SRVLWLRQ�WKHP�
RQ�ZKLFK�VFDOH�WKH\�ZLOO�WDNH�SDUW�LQ�DQG�
DOORZ�WKHP�WR�XVH�WKHLU�IXOO�SRWHQWLDO�LQ�WKH�
GHYHORSPHQW�VWUDWHJ\�
 
,Q� FRQFOXVLRQ�� LW� FDQ�EH� VHHQ� WKDW� YLVLRQ�
SOD\V�PDQ\�UROHV�LQ�VSDWLDO�SODQQLQJ�DQG�
KDV� JUHDW� LQpXHQFHV� RQ� GHYHORSPHQW�
VWUDWHJLHV�� :KDW� ZH�� DV� WKH� SODQQHUV��
FDQ�FRQWULEXWH�WR�WKH�GHVLUHG�IXWXUH�LV�SUR-
posing the feasible vision and engaging 
RWKHU�DFWRUV�LQ�VWHHULQJ�WKH�SDWK�RI�LPSOH-
PHQWDWLRQ�WR�DFKLHYH�WKH�JRDOV�

QDUURZ�GRZQ�RQ� WKH�YDVW�PDWHULDO� pRZV�
WKDW� DUH� XVHG� WR� WKH� GHYHORS� DQG�PDLQ-
WDLQ�GDWD�FHQWHUV�DQG� WKHLU� QHWZRUN��2Q�
DYHUDJH�� GHYLFHV� IRU� GDWD� VWRUDJH� DUH��
RQO\�XVHG�IRU�oYH�\HDUV�EHFDXVH�QHZ�DQG�
PRUH� HIoFLHQW� ZD\V� RI� VWRULQJ� RXU� GDWD�
DUH�GHYHORSHG�DW�D�UDSLG�SDFH��7KLV�IDVW�
GHYHORSPHQW�LV�IDFLOLWDWHG�E\�WKH�PDVVLYH�
H[SORLWDWLRQ�RI�FRQVWUXFWLRQ�PDWHULDOV��HQ-
HUJ\�� DQG� GDWD� pRZV�� 2XU� C'DWDVSKHUH�
WR� 'DWDVFDSH
� SURSRVDO� IRFXVHV� RQ� WKH�
SKDVHG�GHYHORSPHQW�RI�WKH�:HVW�+ROODQG�
'DWD�&OXVWHU�LQ�WHUPV�RI�D�&LUFXODU�(FRQ-
RP\��7KH�VSDWLDO� LPSOLFDWLRQV�RI�RXU�SUR-
SRVDO�DUH�YDVW�DQG�WKXV�ZH�KDG�WR�FUHDWH�
D�FRPSOH[�VHW�RI�JXLGHOLQHV��DV�ZHOO�DV�D�
GHWDLOHG�SKDVLQJ�WKDW�FRQQHFWV�VWDNHKROG-
HUV� DQG� FUHDWH� HQYLURQPHQWV� IRU� DFWLYH�
SDUWLFLSDWLRQ�
 
,Q�WKH�oQDO�PHWKRGRORJ\�kSODQQLQJ�JDPHy�
H[HUFLVH�,��FRXOG�UHDOO\�LGHQWLW\�P\VHOI�ZLWK�
WKH�FKDUDFWHU�RI�D�VWUDWHJLF�SODQQHU��6RPH-
RQH�ZLWK� WKH�REMHFWLYH� WR�GHYHORS�VWUDWH-
JLHV�WKDW�ZLOO�EHQHoW�DOO��EXW�LV�DOVR�DZDUH�
WKDW�HOHFWHG�SROLWLFLDQV�DUH�WKH�OHJLWLPDWH�
representatives of the people and do the 
DFWXDO�GHFLVLRQ�PDNLQJ��7KLV� LV�ZK\�FUH-
DWLQJ�D�FOHDU�VWRU\�ZLWK�HQJDJLQJ�YLVXDOV�
DQG�DSSHDOLQJ�VFHQDULRV�LV�NH\�WR�LQVSLUH�
WKHVH�JRYHUQPHQW�RIoFLDOV��
 
7R�PDNH� D� ORQJ� VWRU\� VKRUW�� LQ� WKLV� oQDO�
ZHHN� RXU� WKLUG� TXDUWHU� HGXFDWLRQ� ,� FDQ�
FDQ�WUXO\�VD\�WKDW�GHVLJQHUV�DQG�XUEDQLVW�
KDYH�D�UHDOO\�ELJ�LPSDFW�RQ�RXU�GDLO\�OLIH�
DQG�LWV�WKHLU�HWKLFDO�UHVSRQVLELOLW\�WR�FUHDWH�
FOHDU�DQG�HQJDJLQJ�GHVLJQV�WKDW�HQYLVLRQ�
a world that is good for all.

6RXUFH�

/HHU��-��9��'���7LPPHUHQ��$��9���	�:DQGO��
$����������6RFLDOê(FRORJLFDOê7HFKQLFDO�
V\VWHPV�LQ�
XUEDQ�SODQQLQJ�IRU�D�FLUFXODU�HFRQRP\��
DQ�RSSRUWXQLW\�IRU�KRUL]RQWDO�LQWHJUDWLRQ��
$UFKLWHFWXUDO�6FLHQFH�5HYLHZ���������
���q�����GRL�������������������
����������������������������
�������������

6RXUFH�

+HDOH\��3����������3ODQQLQJ�WKURXJK�GH-
EDWH��WKH�FRPPXQLFDWLYH�WXUQ�LQ�SODQQLQJ�
WKHRU\��7RZQ�3ODQQLQJ�5HYLHZ���������
�����KWWSV���GRL�RUJ���������
WSU���������[������������

/RGGHU��0���5RRUGD��&���/RRUEDFK��'���
HQ�&��6SRUN��������6WDDW�YDQ�WUDQVLWLH��
SDWURQHQ�YDQ�RSERXZ�HQ�DIEUDDN�LQ�YLMI�
GRPHLQHQ��(UDVPXV�8QLYHUVLWHLW��'5,)7

��������__�.HOYLQ�6DXQGHUV 5001595 || 6RUDZLW�3DWWDUDVXPXQW
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&RQVWDQ]D��5��	�3DWWHQ��%����������'HoQLQJ�DQG�SUHGLFWLQJ�VXVWDLQDELOLW\��(FRORJLFDO�(FRQRPLFV������������ê�����KWWSV���GRL�� �
� RUJ�������������ê�������������ê��

'(//���������1RYHPEHU������)DFWV�\RX�VKRXOG�NQRZ�DERXW�'HOO�>5HSRUW@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�GHOO�FRP�GRZQORDGV�JOREDO�VROXWLRQV���IDFWV�SGI

'H�5RRGH��0���������-XQH�����'H�LQGXVWULëOH�UHYROXWLH��:HUG�KHW�OHYHQ�EHWHU"��
������� 5HWULHYHG�IURP�KWWSV���ZZZ�VFLHQWLDV�QO�GHêLQGXVWULHOHêUHYROXWLHêZHUGêKHWêOHYHQêEHWHU�

'HQ�([WHU��0����������+RH�ZHUG�LQ�1HGHUODQG�YDQ�ZDWHU�ODQG�JHPDDNW"�
������� 5HWULHYHG�IURP�KWWSV���QSRIRFXV�QO�DUWLNHO������KRHêZHUGêLQêQHGHUODQGêYDQêZDWHUêODQGêJHPDDNW

'UHVQHU��6����������7KH�3ULQFLSOHV�RI�6XVWDLQDELOLW\��/RQGRQ��8QLWHG�.LQJGRP��(DUWKVFDQ��

'XWFK�,QQRYDWLRQ�3DUN���Q�G����7KH�/RJR�WKH�'XWFK�,QQRYDWLRQ�3DUN�>,OOXVWUDWLRQ@��
������� 5HWULHYHG�IURP�KWWSV���GXWFKLQQRYDWLRQSDUN�FRP�VPDDNPDNHUVêGXWFKêLQQRYDWLRQêSDUN�

'XWFK�ZDWHU�GUHDPV���Q�G����>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�WULSJHPV�FRP�QHWKHUODQGV�]RHWHUPHHU�GXWFKêZDWHUêGUHDPV�UHYLHZV

(OOHQ�0DF$UWKXU�)RXQGDWLRQ����������&RQFHSW��ZKDW�LV�D�FLUFXODU�HFRQRP\"��
������� 5HWULHYHG�IURP�KWWSV���ZZZ�HOOHQPDFDUWKXUIRXQGDWLRQ�RUJ�FLUFXODUêHFRQRP\�FRQFHSW

(XURSHDQ�&RPPLVVLRQ���������0D\������&LUFXODU�(FRQRP\��&RPPLVVLRQ�ZHOFRPHV�&RXQFLO�oQDO�DGRSWLRQ�RI�QHZ�UXOHV�RQ�VLQJOHêXVH�SODVWLFV�WR��
� UHGXFH�PDULQH�SODVWLF�OLWWHU��5HWULHYHG�IURP�KWWSV���HF�HXURSD�HX�FRPPLVVLRQ�SUHVVFRUQHU�GHWDLO�HQ�,3B��B����
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(XURSHDQ�&RPPLVVLRQ���������0DUFK�����1DWXUD������ê�(QYLURQPHQW�ê�(XURSHDQ�FRPPLVVLRQ��
������� 5HWULHYHG�$SULO����������IURP�KWWSV���HF�HXURSD�HX�HQYLURQPHQW�QDWXUH�QDWXUD�����LQGH[BHQ�KWP

(XURSHDQ�&RPPLVVLRQ����������7KH�8UEDQ�$JHQGD�IRU�WKH�(8��
� 5HWULHYHG�IURP�KWWSV���HF�HXURSD�HX�UHJLRQDOBSROLF\�HQ�SROLF\�WKHPHV�XUEDQêGHYHORSPHQW�DJHQGD�

)HUURQDWR��3���5XHFNHU��6���	�5XHFNHU����������6PDUW�&LWL]HQVKLS��GHVLJQLQJ�WKH�LQWHUDFWLRQ�EHWZHHQ�FLWL]HQV�DQG�VPDUW�FLWLHV��� � �
 '56������&DWDO\VW��KWWSV���GRL�RUJ����������GUV���������

)LHWVURXWHQHWZHUN����������(HQ�oHWVURXWH�ODQJV�8QHVFR�:HUHOGHUIJRHG�.LQGHUGLMN�>3KRWRJUDSK@��
������� 5HWULHYHG�IURP�KWWSV���oHWVURXWHQHWZHUN�QO�oHWVURXWHV����������HHQêoHWVURXWHêODQJVêXQHVFRêZHUHOGHUIJRHGêNLQGHUGLMN

*GLQGH[����������'XXU]DDPKHLG��
� 5HWULHYHG�$SULO����������IURP�KWWSV���JGL�GDWDEDQN�QO�GDVKERDUG�GXXU]DDPKHLG

*HPHHQWH�=RHWHUPHHU���������)HEUXDU\������=RHWHUPHHU�LQ�&LMIHUV��
� 5HWULHYHG�IURP�KWWSV���]RHWHUPHHU�LQFLMIHUV�QO�

*RRJOH���Q�G����>*RRJOH�0DSV�ORFDWLRQ�RI�0ROHQDDUVJUDDI��7KH�1HWKHUODQGV@��
� 5HWULHYHG�0DUFK����������IURP�KWWSV���ZZZ�JRRJOH�QO�PDSV�SODFH�0ROHQDDUVJUDDI�#�������������������������P��
� GDWD ��P���H���E���P���P���V�[��F���D�I�����FI��[�H���IF�EGE�E�E��P���G������������G���������

*RRJOH���Q�G����>*RRJOH�0DSV�ORFDWLRQ�RI�=XLG]LMGH��7KH�1HWKHUODQGV@��
� 5HWULHYHG�0DUFK����������IURP�KWWSV���ZZZ�JRRJOH�QO�PDSV�SODFH������/%�=XLG]LMGH�#�������������������������P��
� GDWD ��P���H���E���P���P���V�[��F���I��H��G��E��[�D�����HF����G�E��P���G������������G���������

*RRJOH���Q�G����>*RRJOH�0DSV�ORFDWLRQ�RI�%LQFNKRUVW��7KH�1HWKHUODQGV@��
� 5HWULHYHG�0DUFK����������IURP�KWWSV���ZZZ�JRRJOH�QO�PDSV�SODFH�%LQFNKRUVW�������%$�'HQ�+DDJ�#������������������
� ��������P�GDWD ��P���H���P���P���V�[��F�E���HI�����E��[�E����I�I������H��P���G������������G���������

+DJXH�8QLYHUVLW\����������=RHWHUPHHU�FDPSXV�ê�7KH�+DJXH�8QLYHUVLW\��
������� 5HWULHYHG�IURP�KWWSV���ZZZ�WKHKDJXHXQLYHUVLW\�FRP�DERXWêWKXDV�RXUêFDPSXVHV�]RHWHUPHHUêFDPSXV

+DUWRJ��-����������C*HHQ�VOXLWLQJHQ�UDIoQDGHULMHQ�LQ�5RWWHUGDP
�>3KRWRJUDSK@��
������� 5HWULHYHG�IURP�KWWSV���ZZZ�HXURSRRUWNULQJHQ�QO�JHHQêVOXLWLQJHQêUDIoQDGHULMHQêLQêURWWHUGDP�

+DYHQEHGULMI�5RWWHUGDP����������0LVVLH��YLVLH�HQ�VWUDWHJLH��(XURSHVH�KDYHQ�YDQ�ZHUHOGNODVVH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�SRUWRIURWWHUGDP�FRP�QO�KDYHQEHGULMI�RYHUêKHWêKDYHQEHGULMI�RUJDQLVDWLH�PLVVLHêYLVLHêHQêVWUDWHJLH

+HQGHULNV�.OLPDDWWHFKQLHN���Q�G����3,�+DDJODQGHQ�>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWS���KHQGHULNVNOLPDDWWHFKQLHN�QO�UHIHUHQWLHV�

+HW�.RQWDNW����������3ROGHUV�*URHQH�+DUW�RQGHU�JURWH�GUXN�>3KRWRJUDSK@��
������� 5HWULHYHG�IURP�KWWSV���ZZZ�KHWNRQWDNW�QO�UHJLR�NULPSHQHUZDDUG�������SROGHUVêJURHQHêKDUWêRQGHUêJURWHêGUXN�

�+HXUNHQV��(����������3ULYDWH�6HFWRUêOHG�8UEDQ�'HYHORSPHQW�>7KHVLV@��
� 5HWULHYHG�IURP�KWWSV���ERRNV�EN�WXGHOIW�QO�LQGH[�SKS�SUHVV�FDWDORJ�YLHZ���������ê�

+ROODQGVH�+RRJWH����������'HQ�+DDJ�ERXZW�VPDUW�FLW\�DPELWLH�YHUGHU�XLW�>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�FEV�QO�QOêQO�FRUSRUDWH���������GHQêKDDJêERXZWêVPDUWêFLW\êDPELWLHêYHUGHUêXLW

+XLV�YDQ�GH�1HGHUODQGVH�3URYLQFLHV����������5HJLR�5DQGVWDG��
� 5HWULHYHG�IURP�KWWSV���ZZZ�QOêSURY�HX�UHJLRV�UHJLRêUDQGVWDG�

,'&����������0D[LPL]H�\RXU�FRPSHWLWLYH�DGYDQWDJH�ZLWK�,'&
V�OHDGLQJ�UHVHDUFK��
� 5HWULHYHG�IURP�KWWSV���ZZZ�LGF�FRP�

,QGHEXXUW���Q�G����$EDQGRQHG�2IoFH�%XLOGLQJ�>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���LQGHEXXUW�QO�]RHWHUPHHU�ZSêFRQWHQW�XSORDGV���������NDQWRRUê�êH��������������MSJ

/HH��+���.DO]RU��5���*RHOD��1���%RORW��-��	�&KXUFK��*����������7HUPLQDWRUêIUHH�WHPSODWHêLQGHSHQGHQW�HQ]\PDWLF�'1$�V\QWKHVLV�IRU�GLJLWDO�LQIRUPD�
 tion storage. 1DWXUH�&RPPXQLFDWLRQV�����������KWWSV���GRL�RUJ���������V�����ê���ê�����ê�

/HH��6����������'1$�GDWD�VWRUDJH�LV�FORVHU�WKDQ�\RX�WKLQN��
� 5HWULHYHG�IURP�KWWSV���ZZZ�VFLHQWLoFDPHULFDQ�FRP�DUWLFOH�GQDêGDWDêVWRUDJHêLVêFORVHUêWKDQê\RXêWKLQN�

/REVWHU��0���������)HEUXDU\������'HQ�+DDJ�+6��WKH�ROGHVW�WUDLQ�VWDWLRQ�LQ�7KH�+DJXH��7KH�1HWKHUODQGV��>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�pLFNU�FRP�SKRWRV�PDJQHWLFOREVWHU������������LQ�SKRWRVWUHDP� 

.HPS��6���������������GLJLWDO�\HDUERRN��+RRWVXLWH�

.XU]ZHLO��5��������7KH�VLQJXODULW\�LV�QHDU��:KHQ�KXPDQV�WUDQVFHQG�ELRORJ\��1HZ�<RUN��9LNLQJ�3UHVV��

.ZDQ��1���������)HEUXDU\�����7KH�KLGGHQ�GDQJHUV�LQ�DOJRULWKPLF�GHFLVLRQ�PDNLQJ��
� 5HWULHYHG�IURP�KWWSV���WRZDUGVGDWDVFLHQFH�FRP�WKHêKLGGHQêGDQJHUVêLQêDOJRULWKPLFêGHFLVLRQêPDNLQJê�����G���D��

0LQLVWHULH�YDQ�%LQQHQODQGVH�=DNHQ�HQ�.RQLQNULMNVUHODWLHV����������7KH�$,9'
V�UROH�LQ�QDWLRQDO�VHFXULW\��
� 5HWULHYHG�IURP�KWWSV���HQJOLVK�DLYG�QO�DERXWêDLYG�

0LQLVWHULH�YDQ�%LQQHQODQGVH�=DNHQ�HQ�.RQLQNULMNVUHODWLHV����������/RJR�RI�WKH�'XWFK�*HQHUDO�,QWHOOLJHQFH�DQG�6HFXULW\�6HUYLFH�
� $,9'�>,OOXVWUDWLRQ@��5HWULHYHG�IURP�KWWSV���ZZZ�DLYG�QO�DFWXHHO�QLHXZV������������NDELQHWêZLOêDLYGêHQêPLYGêVDPHQêRSêIUHGHULNND�
� ]HUQH

5RHPHUV��*���([WHU��YDQ�3���.RWYLV��;��	�+RHNV��-����������&,5&8/$,5(�,1',&$725(1��(HQ�YHUNHQQLQJ�YRRU�GH�SURYLQFLH�=XLGê+ROODQG��
� 5HWULHYHG�IURP�KWWSV���ZZZ�PHWDEROLF�QO�SXEOLFDWLRQV�FLUFXODLUHêLQGLFDWRUHQêHHQêYHUNHQQLQJêYRRUêGHêSURYLQFLHê]XLGêKROODQG�

0LOOHU��5����������,Q�/RXGRXQ��1HLJKERUV�ZDQW�EHWWHU�ORRNLQJ�GDWD�FHQWHUV��
� 5HWULHYHG�IURP�KWWSV���GDWDFHQWHUIURQWLHU�FRP�LQêORXGRXQêQHLJKERUVêZDQWêEHWWHUêORRNLQJêGDWDêFHQWHUV�

0RVW���YDQ�GHU�+����������7RZDUGV�VXVWDLQDEOH�GHYHORSPHQW�RI�GHOWDV��HVWXDULHV�DQG�FRDVWDO�]RQHV��'HVFULSWLRQ�RI�HLJKW�VHOHFWHG
� GHOWDV��WUHQGV�DQG�UHVSRQVHV��5HWULHYHG�IURP�KWWSV���HGHSRW�ZXU�QO�������

1DWLRQDDO�3URJUDPPD�5(6����������1DWLRQDDO�3URJUDPPD�5HJLRQDOH�(QHUJLHVWUDWHJLH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�UHJLRQDOHêHQHUJLHVWUDWHJLH�QO�GHIDXOW�DVS[

1LLOHU��(���������-DQXDU\������+RZ�WKH�VHFRQG�LQGXVWULDO�UHYROXWLRQ�FKDQJHG�$PHULFDQV
�OLYHV��7KH�UDSLG�DGYDQFHPHQW�RI�PDVV�SURGXFWLRQ�DQG��
� WUDQVSRUWDWLRQ�PDGH�OLIH�D�ORW�IDVWHU�>3KRWRJUDSK@��5HWULHYHG�IURP�KWWSV���ZZZ�KLVWRU\�FRP�QHZV�VHFRQGêLQGXVWULDOêUHYROXWLRQêDGYDQFHV�

2OG�)0(�%XLOGLQJ���Q�G����>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���L�SLQLPJ�FRP�RULJLQDOV�����D�D�����DD�E���E��F���E��������E��HEF�MSJ

3HUVEXUHDX�7DPPHOLQJ�%�9����������+HW�PRRLVWH�GRUS�YDQ�1HGHUODQG�OLJW�LQ�*URQLQJHQ��>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�JLF�QO�QLHXZV�KHWêPRRLVWHêGRUSêYDQêQHGHUODQGêOLJWêLQêJURQLQJHQ�

3ODQEXUHDX�YRRU�GH�/HHIRPJHYLQJ����������:DDURP�HHQ�FLUFXODLUH�HFRQRPLH"��
� 5HWULHYHG�IURP�KWWSV���WKHPDVLWHV�SEO�QO�FLUFXODLUHêHFRQRPLH�

3URIHVVLRQDO�$FDGHP\����������0DUNHWLQJ�WKHRULHV�q�6ZRW�DQDO\VLV��
� 5HWULHYHG�IURP�KWWSV���ZZZ�SURIHVVLRQDODFDGHP\�FRP�EORJVêDQGêDGYLFH�PDUNHWLQJêWKHRULHVêêêVZRWêDQDO\VLV

3URJUDPPDEXUHDX�*URHQH�+DUW����������+RRGOLMQHQ�RSEUHQJVW�JHELHGVGLDORRJ�QRYLêJURHQ�KDUW�>UHSRUW@��
� 5HWULHYHG�IURP�KWWSV���RPJHYLQJVZHW�SURYLQFLHêXWUHFKW�QO�SXEOLVK�SDJHV��������QRYLêSHUVSHFWLHIJHELHGBJURHQHBKDUW�SGI�

3URYLQFLH�6RXWK�+ROODQG����������$QGHUV�YHUZDUPHQ��1DDU�HHQ�GXXU]DPH�ZDUPWHYRRU]LHQLQJ�>UHSRUW@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH��

3URYLQFLH�6RXWK�+ROODQG����������%LRêHQHUJLH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�SURGXFWLHêGXXU]DPH�ELRêHQHUJLH�

3URYLQFLH�6RXWK�+ROODQG����������&LUFXODLU�6RXWK�+ROODQG��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HFRQRPLH�FLUFXODLUHêHFRQRPLH�

3URYLQFLH�6RXWK�+ROODQG����������'HOWDêHQHUJLH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�SURGXFWLHêGXXU]DPH�GHOWDêHQHUJLH�

3URYLQFLH�6RXWK�+ROODQG����������(QHUJLH�XLW�ERGHP�HQ�RQGHUJURQG��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�SURGXFWLHêGXXU]DPH�HQHUJLHêERGHP�

3URYLQFLH�6RXWK�+ROODQG����������,QQRYDWLH�HQ�HQHUJ\��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�LQQRYDWLHêHQHUJLH��

3URYLQFLH�6RXWK�+ROODQG���������)HEUXDU\������/,6$B'DWD�>'DWDVHW@��
� 5HWULHYHG�IURP�KWWSV���EULJKWVSDFH�WXGHOIW�QO�G�O�OH�FRQWHQW��������+RPH

3URYLQFLH�6RXWK�+ROODQG����������:DUPWH�ê�ZDUPWHURWRQGH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�SURGXFWLHêGXXU]DPH�ZDUPWHêZDUPWHURWRQGH�
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3URYLQFLH�6RXWK�+ROODQG����������:DWW�$QGHUV��(QHUJLHDJHQGD�����ê����ê�����>UHSRUW@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�HQHUJLHDJHQGD�

3URYLQFLH�6RXWK�+ROODQG����������:LQGHQHUJLH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�6RXWK�+ROODQG�QO�RQGHUZHUSHQ�HQHUJLH�ZLQGHQHUJLH�

5LMNVGLHQVW�YRRU�RQGHUQHPHQG�1HGHUODQG��������0-$ê6HFWRUUDSSRUW������5XEEHUê�HQ�NXQVWVWRoQGXVWULH

5LMNVRYHUKHLG����������$JHQGDV�IRU�WKH�FLUFXODU�'XWFK�HFRQRP\�E\�������UHJDUGLQJ�ELRPDVV�	�IRRG��FRQVWUXFWLRQ��
� FRQVXPSWLRQ��SODVWLFV�DQG�WKH�PDNHUVLQGXVWU\

5LMNVRYHUKHLG����������:LQGSDUNHQ�LQ�RQWZLNNHOLQJ��
� 5HWULHYHG�IURP�KWWSV���ZZZ�QRRUG]HHORNHW�QO�IXQFWLHVêJHEUXLN�ZLQGHQHUJLHê]HH�LQêRQWZLNNHOLQJêRS�

5LMNVZDWHUVWDDW���Q�G����+DULQJYOLHWVOXL]HQ�>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�ULMNVZDWHUVWDDW�QO�ZDWHU�ZDWHUEHKHHU�EHVFKHUPLQJêWHJHQêKHWêZDWHU�ZDWHUNHULQJHQ�GHOWDZHUNHQ�KDU�
� LQJYOLHWVOXL]HQ�DVS[

5LMNVZDWHUVWDDW���������0DUFK������'HOWDZHUN�+DULQJYOLHWVOXL]HQ��
� 5HWULHYHG�IURP�KWWSV���ZZZ�ULMNVZDWHUVWDDW�QO�ZDWHU�ZDWHUEHKHHU�EHVFKHUPLQJêWHJHQêKHWêZDWHU�ZDWHUNHULQJHQ�GHOWDZHUNHQ�KDU�
� LQJYOLHWVOXL]HQ�DVS[

5RFFR��5���������0DUFK�����7+(�*29(51$1&(�2)�6867$,1$%,/,7<�75$16,7,216�>OHFWXUH�VOLGHV@��
� 5HWULHYHG�IURP�KWWSV���EULJKWVSDFH�WXGHOIW�QO�G�O�OH�FRQWHQW��������+RPH

5X]��&���������2FWREHU������7KH�VL[�QDWXUDO�UHVRXUFHV�PRVW�GUDLQHG�E\�RXU���ELOOLRQ�SHRSOH��
� 5HWULHYHG�IURP�KWWSV���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW�EORJ������RFW����VL[êQDWXUDOêUHVRXUFHVêSRSXODWLRQ

6DPSOH��,���������2FWREHU������:KDW�LV�WKH�LQWHUQHW"����NH\�TXHVWLRQV�DQVZHUHG��
� 5HWULHYHG�IURP�KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHFKQRORJ\������RFW����ZKDWêLVêWKHêLQWHUQHWê��êNH\êTXHVWLRQVêDQVZHUHG

6FKLOWKXL]HQ��&���������)HEUXDU\������'H�'UHFKWVWHGHQ�PRHWHQ�PHHU�JHOG�HQ�PDFKW�NULMJHQ�>3KRWRJUDSK@��
� 5HWULHYHG�IURP�KWWSV���ZZZ�DG�QO�GRUGUHFKW�HYHQêVOLNNHQêQDêUDSSRUWêKRHêQXêYHUGHUêLQêGHêGUHFKWVWHGHQaDFE�HI�G�

6LMPRQV��'���+XJWHQEXUJ��-���YDQ�+RRUQ��$��	�)HGGHV��)����������/DQGVFDSH�DQG�HQHUJ\��5RWWHUGDP��1HWKHUODQGV��QDL����

60$57�'&����������6PDUW�'&�5RWWHUGDP��
� 5HWULHYHG�IURP�KWWSV���ZZZ�VPDUWGF�QHW�QO�URWWHUGDP�

6PLW��(���+RHYHQ��YDQ�GHU�-��	�*LDUHWWD��'����������$YRLGLQJ�D�'LJLWDO�'DUN�$JH�IRU�GDWD��ZK\�SXEOLVKHUV�VKRXOG�FDUH�DERXW�GLJLWDO�
 preservation. Learned Publishing�����������ê����KWWSV���GRL�RUJ�����������������
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 Appendix 1
Timeline Project Stakeholders - policymakers Stakeholders - operational Category
2020-2025 Development Zoetermeer data cluster 

[campus cluster along highway]
Municipality of Zoetermeer
Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
AIVD
Haagse Hogeschool
Tech companies
Unibail-Rodamco-Westfield
Stedin

Data clusters 

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

Rijkswaterstaat
TNO
TU Delft
Deltares
Stedin

Policy 

2020-2035 Taskforce "Mobility Transition 2030" Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
Kennisinstituut voor mobiliteitsbeleid
ANWB

Policy 

2020-2029 Densification projects Rotterdam city center Municipality of Rotterdam TNO
Doepel Strijkers (Architect)
Sander Lap (Landscape & Urbanists)
Drift (Researcher)
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2020-2023 Start first construction phase of North Sea 
windturbine park 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2020-2032 Densification in the Binckhorst, The Hague Municipality of the Hague PosadMaxwan (Designer)
Real estate developers
Architects
Landscape architects
Construction companies
Businesses
Residents

Built Environment 

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

Ministry of Infrastructure & Water 
Management
Municipality of the Hague

HTM
Prorail
NS
PosadMaxwan (Designer)
Architects
Construction companies
Businesses
Residents

Mobility

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

Municipality of Delft TU Delft
Tech companies on Technopolis
Stedin

Data clusters 

2021-2027 Establishment Taskforce "Madaster" Ministry of Economy & Climate
Municipality of Dordrecht, 
Papendrecht and Zwijndrecht

Construction companies
Tech companies 
Stedin

Policy 

2022-2024 Construction solar panels along A4, A12, A20 Ministry of Economy & Climate
Ministry of Infrastructure & Water 
Management
Province of South-Holland

Rijkswaterstaat
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2022-2028 Start densification in BioScience Park, Leiden Municipality of Leiden 
University of Leiden

Companies on BioScience Park
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2022-2031 Start densification in Schieoevers-Noord, Delft Municipality of Delft Marco Broekman (Urbanist, Architects)
Businesses in the former Kabeldistrict 
building
Real estate developers
Architects
Landscape architects
Construction companies
Startups Companies
Residents

Built Environment 

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

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

MRDH Policy 

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

Municipality of Rotterdam MRDH
Tech companies
Real estate developers 
Stedin

Data clusters 

2023-... Establishment Taskforce "Westland" Ministry of Agriculture, Nature and 
Food quality
Municipality of the Westland

Westland Infra
Farmers + land owners
Data companies 

Policy 

2023-2027 Development of The Hague data cluster 
[urban CBD cluster, tech start-ups]

Municipality of The Hague Tech companies
Real estate developers 
Stedin

Data clusters 

2023 Completion first phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2023-2026 Start second phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

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

Municipality of Rotterdam Circular Rotterdam
Circularity initiatives
Material and construction companies

Material

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

Ministry of Economy & Climate 
Ministry of Infrastructure & Water 
Management
Province of South-Holland
Province of Zeeland
Six municipalities in the region
German local and national politics 
Waterboard Hollandse Delta
European Union
European Commission

Rijkswaterstaat
Companies of the Rührgebied
TNO
TU Delft
Deltares
Stedin

Policy 
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2024-2026 Construction solar panels along train tracks Ministry of Economy & Climate

Ministry of Infrastructure & Water 
Management
Province of South-Holland

Rijkswaterstaat
Prorail
NS
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2024-2032 Densification projects Rijswijk [In den 
Boogaard]

Municipality of Rijswijk Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

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

Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
Kennisinstituut voor mobiliteitsbeleid
ANWB
Construction companies 

Mobility

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

Ministry of Foreign Affairs
Ministry of Internal Affairs
Municipality of Katwijk

Owners of the global cable*
Stedin 
Construction companies
Security companies

Data clusters *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

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

Municipality Krimpenerwaard
Municipality of Hardinxveld-
Giessendam
Municipality of Gorinchem

Stedin 
Land owners
Businesses
Stichting Groene Hart
Data companies 

Data infrastructure 

2025-2029 Development mobility hub Leiden Municipality of Leiden NS
Prorail 
Arriva

Mobility

2025-2028 Development of Alphen aan den Rijn data 
cluster

Municipality Alphen aan den Rijn Stedin
Data companies
Logistic center Alpherium

Data clusters 

2025-2032 Construction wind turbines throughout the 
Province 

Ministry of Economy & Climate
Ministry of Internal Affairs
Ministry of Agriculture, Nature & 
Food Quality
European Union
European Commission
Involved municipalities

Interest groups
Renewable energy production companies 
Network operators 
Residents

Renewable energy

2025-2035 Extension heat-round-about structures Ministry of Economy & Climate
Ministry of Internal Affairs 
Ministry of Agriculture, Nature & 
Food Quality
Province of South-Holland
Municipality of the Westland

Farmers & land owners
DAGO (Dutch Association Geothermal 
Operators)
EBN B.V.
Eneco
HVC
Hydreco GeoMEC B.V. 

Renewable energy

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

Ministry of Economy & Climate
Municipality of Dordrecht, 
Papendrecht and Zwijndrecht

Stedin 
Data companies 

Data clusters 

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

Ministry of Economy & Climate
Municipality of Dordrecht, 
Papendrecht and Zwijndrecht

Metal processing companies 
Construction companies

Material

2027-2030 Development material hub The Hague Municipality Of The Hague Construction companies
Metal-processing companies
Recycling and circular initiatives

Material

2027-2032 Extension data infrastructure towards 
Numansdorp

Ministry of Infrastructure & Water 
Management
Municipality Cromstrijen

Stedin
Land owners
Data companies

Data infrastructure  

2028-2032 Extension of Alpherium logistic center Municipality Alphen aan den Rijn
Havenbedrijf Rotterdam

Stedin
Data companies
Logistic center Alpherium
Transport companies

Material

2028-2031 Development Scheveningen data cluster 
[security cluster]

International court
Municipality of The Hague

Tech companies
Real estate developers 
Stedin
Security companies 

Data clusters 

2028-2037 Densification projects Dordrecht & Zwijndrecht Municipality of Dordrecht & 
Zwijndrecht

Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2028-2031 Development Gorinchem data cluster 
[community cluster]

Municipality of Gorinchem Stedin 
Land owners
Businesses
Stichting Groene Hart
Data companies 

Data clusters 

2029-2031 Development material hub Leiden Municipality of Leiden Construction companies
Metal-processing companies
Recycling and circular initiatives

Material

2029-2037 Renewal of glasshouses Westland > 
sustainable agriculture 

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

Westland Infra
Farmers + land owners
Construction companies 
Renewable energy production companies

Built Environment 

2029-2035 Construction geothermal installations 
Westland 

Ministry of Economy & Climate
Ministry of Internal Affairs 
Ministry of Agriculture, Nature & 
Food Quality
Province of South-Holland
Municipality of the Westland

Farmers & land owners
DAGO (Dutch Association Geothermal 
Operators)
EBN B.V.
Eneco
HVC
Hydreco GeoMEC B.V. 

Renewable energy

2030 Start of the mobility transition, driven by 
information of a.o. the Zoetermeer data cluster

Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
Kennisinstituut voor mobiliteitsbeleid
ANWB

Mobility

2030 Completion second phase windturbine parks 
North Sea

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2030-2033 Development Numansdorp data cluster 
[systematic cluster]

Ministry of Infrastructure & Water 
Management
Municipality Cromstrijen

Stedin
Land owners
Data companies
Local businesses
Residents

Data clusters 

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

Municipality Alphen aan den Rijn Stedin
Farmers + Land owners
Data companies

Built Environment 

2030-2035 Development Boskoop data cluster 
[headquarter cluster]

Municipality Alphen aan den Rijn Stedin
Farmers + Land owners
Data companies

Data clusters 

2031-2033 Development Hardinxveld data cluster 
[community cluster]

Municipality of Hardinxveld-
Giessendam

Stedin 
Land owners
Businesses
Stichting Groene Hart
Data companies 

Data clusters 

 Appendix 1
Timeline Project Stakeholders - policymakers Stakeholders - operational Category
2020-2025 Development Zoetermeer data cluster 

[campus cluster along highway]
Municipality of Zoetermeer
Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
AIVD
Haagse Hogeschool
Tech companies
Unibail-Rodamco-Westfield
Stedin

Data clusters 

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

Rijkswaterstaat
TNO
TU Delft
Deltares
Stedin

Policy 

2020-2035 Taskforce "Mobility Transition 2030" Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
Kennisinstituut voor mobiliteitsbeleid
ANWB

Policy 

2020-2029 Densification projects Rotterdam city center Municipality of Rotterdam TNO
Doepel Strijkers (Architect)
Sander Lap (Landscape & Urbanists)
Drift (Researcher)
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2020-2023 Start first construction phase of North Sea 
windturbine park 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2020-2032 Densification in the Binckhorst, The Hague Municipality of the Hague PosadMaxwan (Designer)
Real estate developers
Architects
Landscape architects
Construction companies
Businesses
Residents

Built Environment 

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

Ministry of Infrastructure & Water 
Management
Municipality of the Hague

HTM
Prorail
NS
PosadMaxwan (Designer)
Architects
Construction companies
Businesses
Residents

Mobility

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

Municipality of Delft TU Delft
Tech companies on Technopolis
Stedin

Data clusters 

2021-2027 Establishment Taskforce "Madaster" Ministry of Economy & Climate
Municipality of Dordrecht, 
Papendrecht and Zwijndrecht

Construction companies
Tech companies 
Stedin

Policy 

2022-2024 Construction solar panels along A4, A12, A20 Ministry of Economy & Climate
Ministry of Infrastructure & Water 
Management
Province of South-Holland

Rijkswaterstaat
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2022-2028 Start densification in BioScience Park, Leiden Municipality of Leiden 
University of Leiden

Companies on BioScience Park
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2022-2031 Start densification in Schieoevers-Noord, Delft Municipality of Delft Marco Broekman (Urbanist, Architects)
Businesses in the former Kabeldistrict 
building
Real estate developers
Architects
Landscape architects
Construction companies
Startups Companies
Residents

Built Environment 

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

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

MRDH Policy 

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

Municipality of Rotterdam MRDH
Tech companies
Real estate developers 
Stedin

Data clusters 

2023-... Establishment Taskforce "Westland" Ministry of Agriculture, Nature and 
Food quality
Municipality of the Westland

Westland Infra
Farmers + land owners
Data companies 

Policy 

2023-2027 Development of The Hague data cluster 
[urban CBD cluster, tech start-ups]

Municipality of The Hague Tech companies
Real estate developers 
Stedin

Data clusters 

2023 Completion first phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2023-2026 Start second phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

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

Municipality of Rotterdam Circular Rotterdam
Circularity initiatives
Material and construction companies

Material

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

Ministry of Economy & Climate 
Ministry of Infrastructure & Water 
Management
Province of South-Holland
Province of Zeeland
Six municipalities in the region
German local and national politics 
Waterboard Hollandse Delta
European Union
European Commission

Rijkswaterstaat
Companies of the Rührgebied
TNO
TU Delft
Deltares
Stedin

Policy 
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2031-2036 Development hydropowerplant in Katwijk Ministry of Economy & Climate

Hoogheemraadschap van Rijnland
Province of South-Holland
Municipality of Katwijk
Municipality of Noordwijk

Deltares
TU Delft 
TNO
Energy Innovation Board 

Renewable energy

2031-2038 Development Delta data cluster [systematic 
cluster]

Ministry of Economy & Climate 
Ministry of Infrastructure & Water 
Management
Province of South-Holland
Province of Zeeland
Six municipalities in the region
Waterboard Hollandse Delta
European Union
European Commission

Rijkswaterstaat
TNO
TU Delft
Deltares
Stedin
Tourism sector 

Data clusters 

2032-2038 Development of the hydropowerplant in 
Stellendam 

Ministry of Economy & Climate
Waterboard Hollandse Delta 
Province of South-Holland
Province of Zeeland
Municipality of Stellendam

Deltares
TU Delft 
TNO
Energy Innovation Board 

Renewable energy

2032-2045 Change of business for fossil-fuel-based 
industries in the Port of Rotterdam

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

MRDH
Stedin 
Data companies 
Shell 
Renewable energy production companies
Plastic recycling companies 
New sustainable business types

Built Environment 

2033-2036 Development Schoonhoven data cluster Municipality Krimpenerwaard Stedin 
Land owners
Businesses
Stichting Groene Hart
Data companies 

Data clusters 

2033-2045 Development Port of Rotterdam data cluster Ministry of Economy & Climate
Ministry of Internal Affairs
Municipality of Rotterdam
Havenbedrijf Rotterdam

MRDH
Stedin 
Data companies 
Shell 
Renewable energy production companies
Plastic recycling companies 
New sustainable business types

Data clusters 

2035-2045 Development Westland data cluster 
[headquarter cluster]

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

Westland Infra
Farmers + land owners 
Data companies 

Data clusters 

2035-2040 Development of the hydropowerplant in the 
Brouwersdam 

Ministry of Economy & Climate
Rijkswaterstaat
Province of Zeeland 
Province of South-Holland
Municipality of Goeree-Overflakkee
Municipality of Schouwen-Duiveland 

Deltares 
TU Delft 
TNO 
Energy Innovation Board

Renewable energy

Timeline Project Stakeholders - policymakers Stakeholders - operational Category
2020-2025 Development Zoetermeer data cluster 

[campus cluster along highway]
Municipality of Zoetermeer
Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
AIVD
Haagse Hogeschool
Tech companies
Unibail-Rodamco-Westfield
Stedin

Data clusters 

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

Rijkswaterstaat
TNO
TU Delft
Deltares
Stedin

Policy 

2020-2035 Taskforce "Mobility Transition 2030" Ministry of Infrastructure & Water 
Management

Rijkswaterstaat
Kennisinstituut voor mobiliteitsbeleid
ANWB

Policy 

2020-2029 Densification projects Rotterdam city center Municipality of Rotterdam TNO
Doepel Strijkers (Architect)
Sander Lap (Landscape & Urbanists)
Drift (Researcher)
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2020-2023 Start first construction phase of North Sea 
windturbine park 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2020-2032 Densification in the Binckhorst, The Hague Municipality of the Hague PosadMaxwan (Designer)
Real estate developers
Architects
Landscape architects
Construction companies
Businesses
Residents

Built Environment 

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

Ministry of Infrastructure & Water 
Management
Municipality of the Hague

HTM
Prorail
NS
PosadMaxwan (Designer)
Architects
Construction companies
Businesses
Residents

Mobility

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

Municipality of Delft TU Delft
Tech companies on Technopolis
Stedin

Data clusters 

2021-2027 Establishment Taskforce "Madaster" Ministry of Economy & Climate
Municipality of Dordrecht, 
Papendrecht and Zwijndrecht

Construction companies
Tech companies 
Stedin

Policy 

2022-2024 Construction solar panels along A4, A12, A20 Ministry of Economy & Climate
Ministry of Infrastructure & Water 
Management
Province of South-Holland

Rijkswaterstaat
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2022-2028 Start densification in BioScience Park, Leiden Municipality of Leiden 
University of Leiden

Companies on BioScience Park
Real estate developers
Architects
Landscape architects
Construction companies
Residents

Built Environment 

2022-2031 Start densification in Schieoevers-Noord, Delft Municipality of Delft Marco Broekman (Urbanist, Architects)
Businesses in the former Kabeldistrict 
building
Real estate developers
Architects
Landscape architects
Construction companies
Startups Companies
Residents

Built Environment 

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

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

MRDH Policy 

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

Municipality of Rotterdam MRDH
Tech companies
Real estate developers 
Stedin

Data clusters 

2023-... Establishment Taskforce "Westland" Ministry of Agriculture, Nature and 
Food quality
Municipality of the Westland

Westland Infra
Farmers + land owners
Data companies 

Policy 

2023-2027 Development of The Hague data cluster 
[urban CBD cluster, tech start-ups]

Municipality of The Hague Tech companies
Real estate developers 
Stedin

Data clusters 

2023 Completion first phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

2023-2026 Start second phase windturbine parks North 
Sea 

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

Fishermen unions
Renewable energy production companies
Construction companies
Maintenance companies

Renewable energy

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

Municipality of Rotterdam Circular Rotterdam
Circularity initiatives
Material and construction companies

Material

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

Ministry of Economy & Climate 
Ministry of Infrastructure & Water 
Management
Province of South-Holland
Province of Zeeland
Six municipalities in the region
German local and national politics 
Waterboard Hollandse Delta
European Union
European Commission

Rijkswaterstaat
Companies of the Rührgebied
TNO
TU Delft
Deltares
Stedin

Policy 

 Appendix 1  Appendix 2
,QWHUYLHZ�0LFKHO�0HWVHODDU

2Q� 0DUFK� ���� -XUULÅQQH� FRQGXFWHG� D� WHOHSKRQLF�
LQWHUYLHZ�ZLWK�0LFKHO�0HWVHODDU�� D� GDWD� VFLHQWLVW��
DERXW� 'DWD� &HQWHUV� DQG� VSHFLoF� DERXW� D� SURMHFW�
ZLWK�$WRV��LQ�ZKLFK�KH�GHYHORSHG�D�'DWD�&HQWHU�LQ�
=RHWHUPHHU���7KLV�LV�D�VXPPDU\�RI�WKH�FRQYHUVDWLRQ��
EDVHG�RQ�WKH�DXGLR�UHFRUGLQJ��7ZR�QRWHV�
7KH�DXGLR�UHFRUGLQJ�ZDV�RI�LQVXIoFLHQW�TXDOLW\
7KH�RULJLQDO�ODQJXDJH�RI�WKH�FRQYHUVDWLRQ�ZDV�'XWFK��
7KH�WUDQVFULSW�LV�WUDQVODWHG�E\�.DUORX��

:KDW�DUH� WKH�$WRV�'DWD�FHQWHU�SURMHFWV�\RX�KDYH�
EHHQ�LQYROYHG�LQ"
&OLHQW�KDUGZDUH������VHUYHUV�FRQYHUWHG� WR����QHZ�
VHUYHUV�LQ�D�'&�LQ�=RHWHUPHHU��0DLQWHQDQFH�LV�PRUH�
expensive than new servers

:KDW�ZDV�\RXU�UROH�DQG�ZKDW�LV�\RXU�ZRUN�DUHD���
H[SHUWLVH"
3URMHFW�PDQDJHPHQW��

+RZ�LV�PDWHULDO�UHF\FOHG�ZLWKLQ�WKH�VHFWRU"
Data that is stored on the servers is erased and the 
VHUYHUV�DUH�XSF\FOHG�

+RZ�GR�WKHVH�SURMHFWV�FUHDWH�>ORFDO@�VRFLDO�YDOXH"
7KH� GDWD� FHQWHU� LQ� =RHWHUPHHU� LV� FRQQHFWHG� WR� WKH�
8QLYHUVLW\�RI�DSSOLHG�VFLHQFHV��ORFDWHG�LQ�=RHWHUPHHU��
7KLV� HGXFDWLRQ� LQVWLWXWLRQ� XVHG� WKH� '&� DV� D� SULYDWH�
FORXG��7KH�PXQLFLSDOLW\�RI�=RHWHUPHHU�SDLG�WKH�HQHUJ\�
ELOO�RI�WKH�GDWD�FHQWHU��

:KDW�QHZ�ZRUNpRZV�DUH�FUHDWHG�E\�WKHVH�SURMHFWV"
2Q�RQH�KDQG��KLJKêVNLOOHG�ODERU�WKDW�UHTXLUHV�ZULWLQJ�
XVHIXO�VRIWZDUH��ZKLFK�LV�QRW�YHU\�ODERU�LQWHQVLYH��+LJKê
HGXFDWHG� HPSOR\HHV� DUH� QHHGHG� IRU� WKH� VRIWZDUH�
VLGH��DQG�ORZêHGXFDWHG�HPSOR\HHV�IRU�FRQYHUWLQJ�WKH�
hardware.

,GHDV�DERXW�WKH�UROH�RI�'&�LQ�WKH�FLUFXODU�HFRQRP\��
:KDW� LV� DQ� LQFHQWLYH� IRU� FRPSDQLHV� WR� kSXOO� WKHLU�
GDWD�RXW�RI�WKH�IULGJHy"�&RPSDQLHV�VXFK�DV�JHQHUDO�
HOHFWULF�DUH�DOUHDG\�ZRUNLQJ�RQ�WKLV��IURP�SURGXFWLRQ�WR�
SURGXFWV�DV�D�VHUYLFH��+RZHYHU��D�ODFN�RI�kFRPSXWLQJ�
SRZHUy� �WUDLQHG� SHRSOH� DQG� GHYHORSPHQW� RI� WKH�
WHFKQRORJ\�� DQG� H[SHULHQFH� �� HVWDEOLVKHG� SURMHFWV��
WKHUH�LV�VWLOO�PXFK�WR�GHYHORS��,Q�DGGLWLRQ��OHJLVODWLRQ�RQ�
XVHU�SULYDF\�SOD\V�D�PDMRU�UROH��7KH�FXUUHQW�LQFHQWLYH�
IRU�FRPSDQLHV�LV�FUHDWLQJ�HFRQRPLF�YDOXH��'DWD�GRHV�
QRW�ORVH�YDOXH�LI�\RX�XVH�QRW�XVH�LW��VR�LW�FDQ�UHPDLQ�
IRU�D�ORQJ�WLPH�

'DWD� FHQWHUV� KDYH� QR� GLVWLQFWLRQ� EHWZHHQ� VWRUDJH��
SURFHVVLQJ�DQG�FRORFDWLRQ��QRZ�HYHU\WKLQJ�LV�LQ�RQH��
,W�LV�DQ�LQWHUHVWLQJ�WKRXJKW�WR�VHSDUDWH�WKHP��

 
,Q� WKLV� FDVH�� IRU� H[DPSOH�� WKH� HQHUJ\� LV� XVHG� PRVW�
HIoFLHQWO\�� 6XFK� D� GHFHQWUDOL]HG� VHWXS� LV� LGHDO�� EXW�
PRQLWRULQJ�LV�RI�FRXUVH�GLIoFXOW��WHUURULVP��HWF���

$PHULFDQ� FRPSDQLHV� �*RRJOH�� 0LFURVRIW�� $PD]RQ��
DOPRVW� KDYH�D�PRQRSRO\�DQG� WKDW� LV� TXLWH� H[FLWLQJ��
WKH\�DUH�ZDWFKLQJ�HYHU\ZKHUH��7KHUH�LV�QR�(XURSHDQ�
FRXQWHUSDUW�

'R�\RX�WKLQN�,�VKRXOG�VSHDN�WR�VRPHRQH�HOVH�ZKR�
NQRZV�D�ORW�DERXW�WKLV"
P…. and R. .. have a lot of knowledge about data 
JRYHUQDQFH�� WKH\� FDQ� WHOO� \RX�PRUH� DERXW� EXVLQHVV�
RSHUDWLRQV�� 7DNH� D� ORRN� DW� 0LFURVRIW� 0LGGHQPHHU�
'DWD�&HQWHU

  “In an ideal world, 

 everyone has a data center in their attic” 

���5HIHUHQFHV�DQG�$SSHQGL[
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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. 90% of the energy 
that enters the data center is changed into heat. 
The residual heat now disappears into the air most 
of the time. Data centers can function as an energy 
exchanger. 

Locating data centers
Bringing the data centers to the countryside is not that 
HIoFLHQW��'DWD�FHQWHUV�EULQJ�D�ORW�RI�PRQH\��EHFDXVH�
of taxes. 
Showing/selling is an important aspect of the 
placement. Three elements are important: the presence 
RI� D� JULG�� NQRZOHGJH�� DQ� HQHUJ\� SODQW� �SUHIHUDEO\�
green energy). Having a datacenter run on green 
energy is also an important selling point. 
0RVW�ODUJH�GDWD�FHQWHUV�DUH�SODFHG�DW�kNRORVy��FROG�
SODFHV��ZKHUH�ZLQG�FDQ�KHOS�FRRO�WKH�GDWD�FHQWHU��2I�
FRXUVH��WKLV�VWLOO�UHOHDVHV�KHDW�LQWR�WKH�DLU��

Type of jobs a data center brings
2SHUDWLRQDO� SURJUDPPHUV� IRU� VHFXULW\� LV� WKH� PRVW�
LQFUHDVLQJ�MRE�W\SH�LQ�WKH�GDWD�VHFWRU��$OVR��FRQVWUXFWRUV�
RI�WKH�WHFKQLFDO�SDUW�RI�WKH�EXLOGLQJ��

The client vs. the users
k'DWD�FOLHQWV�ZDQW�D�IRUWUHVV�DV�D�YLVXDO�FRQoUPDWLRQ�
RI� WKH� VDIHW\� RI� WKHLU� GDWDy�� &OLHQWV� ZDQW� WR� FUHDWH�
SK\VLFDO�EDUULHUV��WKDW�VKRZ�WKH�VDIHW\��)RU�H[DPSOH��
UDLVLQJ� HYHU\WKLQJ� RQH� pRRU��ZKLFK� FUHDWHV� D� GHDG�
ID¤DGH�� &HUWLoFDWHV� EHFRPH� PRUH� DQG� PRUH�
LPSRUWDQW��WR�VKRZ�WKDW�WKH�VDIHW\�LV�JXDUDQWHHG��,W�ZLOO�
OHDG�WR�D�KLJKHU�PDUNHW�YDOXH��

Dispursed vs. centralized
7KH�GLVSXUVH�RI�GDWD�FHQWHUV�LV�JRLQJ�WR�EH�PRUH�DQG�
more important. 

Two types of data centers
���+LJK�VHFXULW\�FHQWHU��SULYDWHO\�RZQHG��
���&RêORFDWLRQ��WKLV�RQH�LV�LQFUHDVLQJ���7KH�GDWD�FHQWHU�
SURYLGHV� WKH� EXLOGLQJ� HQYHORSH� DQG� PDLQWHQDQFH�
VHUYLFH��,Q�/RQGRQ��WKHUH�DUH�D�ORW�RI�H[DPSOHV�RI�GDWD�
FHQWHUV�VKDULQJ�WKH�ORFDWLRQ�ZLWK�D�VWDUWêXS��k%ULQJ�\RXU�
RZQ�HTXLSPHQWy��

Storage space
����RI� WKH�GDWD�LV� MXVW�EHLQJ�VWRUHG�RQ�VHUYHUV��QRW�
XVHG��6HUYHUV�EHFRPH�VPDOOHU�DQG�VPDOOHU��GHPDQGLQJ�
OHVV�VSDFH��%XW�DW�WKH�VDPH�WLPH��WKH�DPRXQW�RI�GDWD�
LV�LQFUHDVLQJ�HQRUPRXVO\��DQG�WKLV�ZLOO�QRW�VWRS�LQ�WKH�
XSFRPLQJ�GHFDGHV�� 7KHUHIRUH�� WKH� VDPH�DPRXQW� RI�
storage space is needed. 
+DUGGULYHV�QHHG� WR�EH� LPSURYHG��VR� WKH\�KDYH� OHVV�
heat release and an extended capacity. 

Multi-functionality
'DWDFHQWHUV� FDQ� EH� FRPELQHG� ZLWK� RWKHU� �XUEDQ��
IXQFWLRQV�� VXFK� DV� D� OLEUDU\� RU� GD\FDUH� IDFLOLW\�� 7KH�
IXQGLQJ�DQG�oQDQFHV�ZLOO�FRPH�IURP�WKH�GDWD�FHQWHU��

'XULQJ� WKH� SURMHFW��ZH� NHSW� LQ� WRXFK�ZLWK� =X]DQQD�
and exchanged interesting sources and information. 
We will also send her our report. 

Interview Zuzanna Rosinska

15 References and Appendix

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 to Live Online.We’ve always hoped 
that our digital tools would create con-
QHFWLRQV��QRW�FRQpLFW��:H�KDYH�D�FKDQFH�
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.

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

7KLV�FRQVLVWHG�RI�PRYLHV��SKRWRV��SGI
V��
4JLV� VKDSHoOHV� HWF�� %HFDXVH� RI� WKH�
H[WHQVLYH�RQOLQH�QDWXUH�RI�RXU�VWXGLR��
we had to clear our free Google Drive 
account multiple times...  

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

7KLV�FRQVLVWHG�RI������VKDUHG�SKRWRV��
�� YLGHRV����� OLQNV�� DQG� ��� SGI�
GRFXPHQWV�� )XUWKHUPRUH� ZH� KDYH�
sent thousands and thousands of text 
messages.

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

=RRP�LV�DQ�DPD]LQJ�RQOLQH�SODWIRUP�
that allows up to 500 video call 
SDUWLFLSDQWV�LQ�RQH�PHHWLQJ��,W�DOORZV�
for screensharing and even recording.

This video call platform was provided 
E\�WKH�78�'HOIW� WXWRUV�DQG�FRXOG�RQO\�
EH�DFFHVVHG�E\�LQYLWDWLRQ��

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

*RRJOH� +DQJRXW� FUHDWHV� DFFHVVLEOH�
and easy to use video calls up to 150 
XVHUV��DQG�LW�DOORZV�IRU�VFUHHQVKDULQJ�
and has its own chat function.

We met each other almost daily on 
the Google Hangout platform so we 
ZRXOG�VWD\�XSGDWH�DERXW�RXU�SURJUHVV�
and our common challenges.

Group 5

‘from 
Datasphere to 
Datascape’
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