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Due to the current network society the economy faced for 

the fi rst time a true global market. The spatial translation 

of  this is mainly found in the structure as described by Cas-

tells (1996) of  nodes and connections between these nodes. 

A result of  this is that urbanism focuses more on regional 

thinking then on national thinking when it comes to defi n-

ing economic entities. A direct effect of  this is the forma-

tion of  three economic clusters by the Dutch government 

in 2004: the so called Mainports. 

One of  these three Mainports is the Brainport, an area lo-

cated in the area of  Eindhoven. The Brainport is character-

ized by a high cluster of  High Tech industry, a result of  

more than a century of  Philips innovating products here. 

Nowadays this cluster provides a major part of  the Dutch 

innovation strength internationally. Besides, it consists of  

both innovation related industry as manufacturing industry.

Despite of  its economic power, the Brainport faces several 

challenges that should be undertaken in the upcoming years. 

The four main challenges are the fact that Brainport has a 

too small investment in Research and Development (R&D). 

Besides, in the battle of  talent a suffi cient amount of  both 

knowledge workers as specialized manufacturers is lacking 

in the region. Further, suppliers in the Brainport, that are 

mostly manufacturing based, become more and more re-

sponsible for the innovation part within Brainport. These 

companies however are dealing with even smaller invest-

ment possibilities for R&D. Finally, the companies are high-

ly dependent on one company, ASML.  To become more 

powerful suppliers have to invest in collective facilities and 

cooperate in innovation.

The Brainport Innovation Campus is the solution to these 

issues. It makes several supplying companies operate col-

lectively in its processes, provides sustainable collective fa-

cilities and brands the companies and region for attracting 

employees. Moreover the campus provides a quality space 

for companies to develop and a convenient work place.

The location of  the campus is decided to be the area be-

tween the Beatrix canal and A2 highway, in the North West 

peripheral zone of  Eindhoven. This area lies in one of  three 

´green wedges´ of  Eindhoven, sturdy green areas connect-

ing the city with the countryside, offering green leisure areas 

close to the city centre. However, this area is also character-

ized by a long development of  infrastructural lines inter-

connecting here. As a result, also many business districts 

emerged here. This not only scattered the green wedge, it 

made the whole area ambiguous. 

Now the ambition of  the development of  the Brainport 

Innovation Campus becomes two sides: on one hand the 

campus should provide the ideal space for the companies 

to produce, collaborate and develop. On the other hand the 

campus should form the structural space that makes the 

area in North West Eindhoven more ambiguous. 

The concept is therefore as follows: the fi rst issue to address 

is the infrastructure, a potential because all modalities com-

bine here, a thread because the current connection scatters 

the area and is not unclear. The area is restructured by a ring 

road connecting all modalities, and forming the contours of  

the campus. 

A second important issue to address is the qualities of  the 

green wedge. These should not be found anymore in the 

structure as an entity that is too damaged and will be more 

damaged due to the economic importance of  the area for 

development. The quality however should be found on the 

smaller scale: the original parceling caused the structure 

to form corridors connecting chambers defi ned by green 

hedges. These ´chambers´ have a high quality in hiding sur-

rounding structures, scaling the area and creating an inter-

esting sequence. These structures are used to maintain the 

wedge as a continuous green area connecting city and coun-

tryside, and will be used to organize the campus.

The interesting part is to merge the spatial and the program-

matic demands in one urban form. The concept is to di-

vide and combine the companies in clusters per process, 

in fl exible modular grids. These grids are combined with 

the parceling of  the wedge, forming the clusters within the 

green chambers. Where the ring road accesses all clusters 

on the infrastructural side, a corridor of  the green wedge 

traverses the campus showing the activities of  the campus 

in a structure organized by green hedges. 

This corridor is interesting within the structure of  the green 

wedge on a larger scale, since it is perpendicular to all other 

corridors. It combines both other main corridors, the Oir-

schotse Dijk and the Slow Lane, creating entrances on both 

paths. Other two entrances are at the airport and at the high 

way. The fi rst, reshaping the airport entrance from a dull 

business district to a boulevard between a quality space at 

the canal and the airport entrance. The High way entrance 

is formed by a petrol station combined with a Raststätte on 

the campus. 

The campus merges a highly specifi ed industry with leisure 

activities, attracting visitors and structurizing a large periph-

eral area of  Eindhoven for both infrastructural and green 

purposes. Brainport is combined with both the large scale 

as the small local scale, where Brainport itself  ´operates´ 

globally as a local product as well.

Summary
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The thesis about the Brainport Innovation Campus gives 

a comprehensive insight in several aspects of  this campus. 

The story is devided into four parts: context, challenges, 

connections and campus, narrating about four aspects of  

the campus. The overall structure is fi rst explaining the gen-

eral story and then explaining more detailed parts through 

the thesis. 

The thesis is academic in the sense that research is conduct-

ed and explained to give argumentation for the descisions 

made, though on the other hand takes freedom by motivat-

ing certain descisions based on personal preferences.

The thesis should be written as a support to a project con-

ducted over half  a year, with a research as basis. This re-

search underlying on this thesis is the Atlas Proeftuin Brain-

port, shaping the context of  Brainport in which this porject 

is situated. 

However, to have a document that can be read on its own a 

part of  the context is explained here as well, though briefl y.  

Nevertheless all the necessary to understaned this project is 

explained.

The project results in a conceptual design for the Brainport 

Innovation Campus. Therefore the thesis consists for a ma-

jor part of  the explanation of  the campus and the spatial 

qualities of  the place it will be developed. 

The thesis is based on maps and illustrations, with words 

providing background information. the thesis could there-

fore be skim read easily, with the maps explaining more then 

a thousand words. However, the text gives moreprecision to 

the maps and are therefore clearifying in many ways.

Introduction
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1.0 CONTEXT

The Brainport Innovation Campus is a concept that 

has not been applied as such before anywhere in the 

world. Intelligibly this can be explained because the 

concept answers to fairly new economic trends and 

furthermore because it answers to a demand for a 

specifi c regional situation. Nevertheless the concept 

could certainly be understood as a direct consequence 

of  recent changes in society, both sociologically and 

economically and seemingly infl uencing one another. 

Therefore it is signifi cantly important to acquire un-

derstanding in contemporary society as far as infl u-

encing decision-making for a development such as the 

Brainport Innovation Campus. Why is there a need for 

such a campus? What current demands it tries to an-

swer to? What recent problems cause its necessity and 

relevance? 

Without trying to be comprehensive, which would be 

unrealistic, this chapter tries to provide an overview 

of  how modern society has led to the need for such a 

thing as a Brainport Innovation Campus. This means 

that society will be explained according to several rel-

evant and widely spread ideas and trends from an eco-

nomic and sociologic perspective. Subsequently these 

ideas and trends will be placed in the regional context 

of  South East Brabant explaining why the idea of  

‘Brainport’ was brought to live. 

Thereafter the history of  the region and the emergence 

of  Brainport will be discussed in more detail and fi -

nally the most recent issues will be outlined that lead 

to the emergence of  a Brainport Innovation Campus

9



If  you would give your grandfather an insight in your 

live and interests today, your explanation might be 

as follows:  ‘I want to buy a new phone, the IPhone 

I bought last year seems completely obsolete now the 

Japanese brought out this great new phone last week. 

I might quit my taekwondo lessons for a while to work 

more… No, that’s a Korean sport granddad, I go 

every Monday and Thursday! And at home I practice 

even more via YouTube fi lms explaining the different 

moves. In the weekend I go to a concert of  some Eng-

lish bands, they play only 200 kilometers from here, I 

had to see them. I can send you their music via inter-

net if  you want! Ow, and if  I still have time I might 

do a Skype with my friends in Chile again, that I met 

during that cheap Ryan Air trip I made to Malta last 

summer, remember?’ This explanation is not really 

an awkward summary of  the grandson, is it? Though 

what would be your reaction imagining you being the 

grandfather..?

Your grandfather must notice a slight generation gap here, 

probably not able to understand all of  it. In his younger 

days they were happy with a pair of  marbles and a football 

to play with together with friends living in the same street. 

The generation gap as such will not be anything surprising 

though, the difference in lives of  two generations on the 

other hand, with only 50 years separating it, makes you im-

agine how much society has changed over the decades.

However brief, the conversation above provides a rather 

striking overview of  some of  the most relevant issues de-

fi ning society nowadays, best illustrated when set to a back-

ground of  the generation of  close ancestors. Without try-

ing to be comprehensive, it could be stated that trying to 

understand contemporary society demands a focus on many 

different scales, from globally to locally and individually. 

Where the grandfather just had friends in his neighborhood, 

everybody doing the same sport, having the same marbles 

and probably helping his father earning money for the fam-

ily from a young age on, his grandson lives in a much big-

ger world, where global and local cultures and values mix 

with each other every day, as far as still existent as separate 

concepts at all. He contemporary child’s American phone 

has become obsolete because his friends from school will 

soon have the newer phone created in Japan. He has the 

possibility to keep contact regularly with friends from the 

other site of  the world like he keeps contact with friends 

from around the city. He attends lessons in taekwondo at 

the sports school in his city, and in Korea via YouTube at 

the same time. And he can see the world cheaply via Ryan 

Air, even if  he wants to leave next Tuesday. 

The previous statements reveals to two important conclu-

sions on how current society could be defi ned: First, the 

world seems to have experienced a blurring and almost 

abolition of  traditional space and time constraints. Second, 

people seem to have developed a larger sense of  individual-

ism in the sense that personal development and self-actu-

alization have become main goals in life. In the next two 

paragraphs these two conclusions will be explained and dis-

cussed in more detail. 

A globalizing market in the 

network society
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To understand the blurring of  space and time con-

strains the world has experienced the last decades a 

fi rst reference to Manuel Catsells (1942)is inescapable. 

In his three defi ning books on the network society he 

comprehensively discusses the emergence and func-

tioning of  this new society that had its genesis in the 

1990’s. 

Castells states that the arisal of  the computer- and telecom-

munication technology resulted in the possibility for both 

people and companies to contact everyone everywhere on a 

24 hour per day basis in real time. This results in networks 

among people and institutions become more frequent, more 

global, more diffuse and more continuous (Boelens, 2000).

 

For individual people this gives the opportunity to create 

their own individual and informal social relations with eve-

ryone they want, no matter what nationality, social class, age, 

gender or culture, which were constraints for previous gen-

erations . You become friends with those who in turn are 

friends with others and so on, strikingly illustrated by social 

networks as Facebook and LinkedIn. 

For companies and institutions on the other hand, the op-

portunity arose to create a real world economy, acting 24 

hours a day, with emerging global alliances and decentral-

ized multinationals with effi ciently tuned production plants, 

R&D services distribution centers, front- and back offi ces 

all over the world (Boelens, 2000). 

It clearly turns out that recent developments in computer- 

and telecommunication technology have a profound effect 

on the economy and society in general.  The world has be-

come a much bigger place then it was, it has become a place 

in which knowledge, relationships, information and prod-

ucts can instantly be shared all over the world. Where in 

the past the concept time was defi ned by sun hours, or later 

rationalized clock times, new technologies added to this the 

concept of  being here and there at the same time, introduc-

ing the deceive of  localization. The marginalization of  the 

meaning of  space and time is the result (Castells, 1996). 

This marginalization of  space and time has a major effect 

on the economic playing fi eld, that becomes global with the 

opening of  new markets in developing countries (Figure 1). 

When companies and factories can be placed in locations 

anywhere in the world businesses become footloose. Now 

if  companies are footloose, then what determines the best 

location for a company? 

To understand this mater it is again relevant to consider 

Castells theories on the network society. He states that tradi-

tionally the mankind was bound to a certain place at a time, 

which led to a world consisting of  space of  places. However 

with the blurring of  space and time constraints the world 

consists now of  a second, parallel reality, the space of  fl ows.  

Where the space of  places is founded on places here and 

now the space of  fl ows is founded on fl ows, lines, nodes, 

terminals and junctions, all organized around fl ows of  

goods people and money (Castells, 1996). This latter con-

cept of  space is of  such importance that Castells perceives 

a new form of  society, the network society.

Castells explains the operation of  this network society ac-

cording to three boundless networks:

• The space of  physical transportation infrastructure 

with lines, hubs and spokes

• The space of  online interactive communication cre-

ating an ongoing global fund fl ow and permitting a 

global economy

• The world of  managerial elites infl uencing how, where 

and when developments take place

These three boundless networks explain the possibilities 

of  reaching anyone or anyplace, anytime but does defi ne 

the existence of  hubs and spokes, that have an upper hand 

position in the networks. This implicates that there is still 

a strong system in which place is better or worse in the net-

work society, however it is now determined by its relative 

location inside the network instead of  its location itself; it 

has become dependent on changing outside fl ows.

Now the question arises what defi nes a good location in the 

network society. On this matter Castells explains that the 

traditional governmental structure, the one of  a national, 

provincial and municipal order, has become obsolete in the 

network society. Because outside fl ows are hard to manage 

and exceed beyond the boundaries of  traditional govern-

mental structures, these structures cannot function in its ar-

bitrary role as such anymore: a network approach replacing 

the old governmental approach is required (Castells, 1996) 

Blurring space & time 

constraints

R

S

Figure1: Due to a marginalization of  time constraints a true global economy occured.
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as explained in Figure 2 and Figure 3.

This network approach could be fi lled in by the regional 

approach, in which regions are defi ned as zones that benefi t 

economically as a unity on many layers at the same time 

(Boelens, 2000) and are therefore perfectly able to anticipate 

to changes in outside fl ows (Castells & Hall, 1994). Notice 

there is a similarity in how these regions function and how 

companies in general function. 

Whit the regional approach national boundaries loose parts 

of  their function, because regions are not bound by them 

since regions can operate on many different scales at the 

same time relative to the economic sector it addresses. For 

instance, a city like Rotterdam operates together with Am-

sterdam in attracting tourists to The Netherlands, together 

with the Ruhrgebiet in attracting shipments to North East 

Europe and together with Paris in making the European 

Union a strong economical state. The physical form of  

these networks have is illustrated in fi gure 4.

Now here a problematic issue of  the shift towards a net-

work society is touched. Where new regional identities are 

made, old national and provincial identities get lost. This 

‘loss’ of  national and cultural identity can become a signifi -

cant problem for many countries and individuals, even more 

guided by the footlessness of  industries, knowledge and val-

ues driven by the boundless fl ows of  the network society 

and by the world becoming bigger and bigger. The fact of  

traditional identities staying relevant could be illustrated by 

the upcoming interest in local food and products, for in-

stance the slow food and slow city trends, and perhaps even 

by the recent national populist politics in many European 

countries (Bornschier, 2004). 

Figure2: National borders become obsolete as economic entities in the network society, 

according to Manuel Castells (1996) 

Figure3:The network society demands for a network approach, in which specifi c nodes 

connect and communicate to each other in networks on all scalks. Nodes are regions 

within regions within regions, in which every scale is defi ned in a way it can react more 

fl exible to changes in the global market

Figuur4: The image on the right page tends to clearify that the relation between the 

economic entities in the network society can be partially explained and displayed by the 

physical urban form as well. The image shows the West European river delta, in which 

Eindhoven is located in the centre of  the image. The urban areas are illustrated in 

addittion to the relevent infrastructures connecting one another Consider the way these 

connections and relative positions towards each other defi nes the relative economic role 

the location can play in the economic powerfi eld. This explaines why relative positions 

in the networks are so decisive.
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Increase of  individualism

The second conclusion from the introduction consid-

ering how modern society can be described mentions 

an increase in individualism and the increasing impor-

tance of  personal development and self-actualization 

for people. It needs no mentioning that where the 

fi rst conclusion led to a narration on how technology 

changed our social relations, the economic world and 

thus society as a whole, this second conclusion has a 

more sociological nature. However, this paragraph will 

show that also this phenomenon has a relation to the 

space of  fl ows and causes on its behalf  a change in the 

economic world as well. 

Individualism is a trend that has taken place more or less 

since World War II when improved communications and 

transport lead to globalization and individualization as 

youth were removed further from national or class-based 

identifi cation (Livingstone & Bovill, 2001). The sociologist 

Alain de Vulpian describes in his book ‘Towards the third 

modernity’(2008) a striking overview of  how this individu-

alism has developed in past decades from the 1950s on. 

De Vulpian describes, as derived from researches he con-

ducted in several decades, that choices and motivations 

people made in the 1950s were mainly characterized by the 

social class they belonged to. In the 1960s however mass 

consumerism led to a peoples strive to always pursue for 

the newer and the more modern which shows a strive for 

‘self-actualization’. Self-actualization is a term introduced by 

Maslow referring to the intrinsic growth of  what is already 

in the organism, or more accurately, of  what the organism 

is (Maslow, 1954).

In the 1970s however, people became disenchanted with 

mass consumerism which had turned out to be a strive for 

innovation more benefi cial to manufacturers then to the 

consumer. The counter-ideology was a more individual one, 

considering every person unique, having an own personality 

that is partially repressed and deformed by social conven-

tions. It was considered a necessity for people to develop 

this personality by meeting emotional, sexual, material, in-

tellectual, physical and social needs. This is a strong shift 

towards individualism.

Since the mid-1970s the strive for the personal uniqueness 

seemed to shift more into a strive for certain fulfi llments in 

life considering emotions and desires, resulting in an addi-

tional interest for these emotions of  both oneself  and one 

another. 

The internet offered several new important possibilities, 

partially mentioned before in the previous paragraph: mak-

ing social relations with anyone anywhere anytime, not 

bound to age, sex, culture, gender, or social class. Able to 

quest knowledge from all around the world. In future able 

to design  and print own furniture.

Where demands grow and become more specifi c, innova-

tion becomes more important. Not the production of  the 

device itself  is the company’s main focus, but the develop-

ment and continuous enhancement of  the device. This put 

a major role towards knowledge and employees possess-

ing and acquiring the newest knowledge, leading to the so 

called ‘knowledge worker’ operating in a knowledge based 

economy.

The contemporary manufacturing industry is signifi cantly 

reliant on these knowledge workers, which provide compa-

nies a strong hand in worldwide concurrence. The conver-

sation in the intro refers to both the global economy and the 

knowledge economy when the grandson’s American phone, 

bought in the Netherlands, is made ‘obsolete’ by a more up 

to date model from Japan. In order, the American company 

must now innovate in a newer version again to remain its 

market position. 

Where in uo to the 1950s people made their decision deter-

mined by the social class they belonged Digitale democratie: 

Met facebook, linkedin en alle sites met kennis is de self-ac-

tualization wellicht in een verder stadium gebracht. Mensen 

kunnen elkaar informeren, beoordelen, organiseren. 

As the general sociologic and economic framework for this 

thesis is discussed in the previous section, this section . Here 

should be added that the previously discussed theories form 

a keystone for the thesis as a whole, and would be referred 

to as such in later chapters as well.
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A regional answer: 

Brainport 

From the previous paragraphs it is clearly understandable 

that the world is at a turning point: the emergence of  a true 

global market increases concurrence signifi cantly, the shift 

from national governments to the more fl exible regional 

governments is taking place, and a more demanding con-

sumer requires an always adapting market. 

In 2004 the Dutch government came with an answer to the 

changing society, increasing international concurrence and 

increasing importance of  nodes: one of  the main points 

in the Nota Ruimte of  that year was the so called ‘topsec-

torenbeleid’ (policy on economic top sectors). In this policy 

the emphasis was put on regions in the Netherlands were 

certain economic sectors, in which the country accelerated 

internationally, were signifi cantly apparent. The idea was to 

cluster these regions to create nodes were the specifi c eco-

nomic sectors can enhance freely. 

The main issue of  the topsectorenbeleid was the defi nition 

of  the three Mainports. These Mainports are large clusters 

that function as ‘engine’ of  the Dutch economy and should 

remain highly accessible, defi ned as Rotterdam Harbour, 

Schiphol Airport and the High tech region in South East 

Brabant. The latter is defi ned to as Brainport, is highly de-

pendent on its innovative power, and forms the basis for 

this thesis. As being a Mainport, the Brainport is highly pri-

oritised as development area in the country (fi gure 5).

But what is this Brainport exactly? Brainport is not easily 

defi ned because it is an ambiguous term.  It is not a gov-

ernmental entity, it has not even clear borders and no of-

fi cial status. However, it shows up in all newspapers and 

magazines, and is by now internationally perhaps a more 

famous name then South  East Brabant. In fact, Brainport 

is a successful lobby term referring to the well-functioning 

and promising economic network around the innovative 

High Tech industry in the region South East Brabant, with 

as epicenter the many innovative companies in Eindhoven. 

The economic dynamics of  Brainport however exceed the 

boarders of  companies: It results in economic dynamics 

for tourism and leisure, attracts inhabitants, increases the 

economic value of  the surrounding high quality landscapes 

and furthermore provides a regional ambition of  striving 

for cutting edge facilities and provincial qualities at the same 

time.

The Brainport has three main targets considering contem-

porary society. Firstly it should brand the region as a perfect 

location for High tech Industries to do business and to de-

velop. Secondly it should create a sustainable and valuable 

ecosystem in which footloose companies want to settle for 

the long term. Thirdly it should provide an optimal govern-

mental structure to make adaptations to new needs easy and 

fast. This last target is for Brainport provided by the SRE 

government, a powerful organization between municipality 

and provincial scale.

Brainport has so far turned out to be a successful branding 

mechanism, and important organizational entity for com-

panies. Though, what made the emergence of  Brainport in 

South East Brabant? What has been the path to its success? 

In the following paragraph this will be explained in a brief  

historic overview of  the region.

Figuur5: In addition to fi gure 4, that explained the importance of  the relative place in 

of  a location in the physical economic playing fi eld, the fi gure on the subsequentive page 

illustrates how the Dutch government adressed this issue by creating three Mainports 

to enhance the most important nodes for the Ducth economy
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MAINPORT 2: SCHIPHOL AIRPORT

MAINPORT 1: ROTTERDAMSE HAVEN 

MAINPORT 3: BRAINPORT

Topsectorenbeleid 2004:

clustering of areas, giving priority to Mainports:

- maintaining optimal accesibility of Dutch economy

- maaintaining employment by creating economic nodes

- creating (potentially) high pro! le economic clusters



From ‘aardappeleters’ to 

Brainport: a brief  history in 

key points

June 3 2011, New York City: ‘The Intelligent Commu-

nity Forum (ICF) named the Eindhoven Region of  

the Netherlands as the world’s Intelligent Community 

of  the Year 2011 during its annual awards ceremony.’ 

December 2012, CNN’s Fortune: ‘Eindhoven is one 

of  the seven best new global cities for startups.’  May 

2013, Bloomberg: ‘Holland the second most important 

country in High Tech worldwide, having Eindhoven as 

its main High Tech Cluster’.  

Today Eindhoven draws the attention of  internationally 

well-respected institutes all around the world consider-

ing it as a signifi cant power in the High Tech industry. 

Thus the Eindhoven region seems to be acknowledged  

a hub that matters for the globalizing economy. How is 

this possible for a region that hardly 15 years ago lost 

its two main economic pillars with the disappearance 

of  both Philips and DAF? A provincial region in the 

Netherlands, while the Randstad has always appeared 

to be the country’s economic key stone. ‘Ladies and 

gentlemen, let us recite to you the story of  how a small 

region can be big!’ 

When narrating the history of  the region in which Eind-

hoven nowadays is the main urban center it makes sense to 

commence at the start of  the 19th century. This was a pe-

riod in which Eindhoven was not the center of  any region. 

It was one of  many minor villages in the south of  the prov-

ince Brabant. The area was a remote district in the United 

Kingdom of  the Netherlands. 

The region could be characterized by three main soils: small 

stream valleys in a north south orientation, sandy soils and 

heathlands. The infertile character of  the two latter soils 

had a profound effect on the urbanization pattern which 

consisted of  small settlements predominantly alongside the 

stream valleys. Dwelling and working were highly intercon-

nected, with the soil as main source for labor. 

Due to the dominance of  infertile grounds and the remote 

location in the Kingdom, the region was  poor and sparsely 

populated. In order to use the land the soil was reclaimed 

with a laborious method using animal faeces and ground 

minerals defi ned as ‘plaggenbemesting’. The life must have 

been hard for families in this area, many emigrated to cities.   

The regions agricultural culture is remarkably illustrated 

by van Gogh at the end of  the 19th century. Van Gogh’s 

most famous painting of  this period, ‘de aardappeleters’ 

(the potato eaters), shows an agricultural family in Nuenen 

eating the potatoes with the same dirty hands with which 

they took it out of  the soil (fi gure 6). The farmers rough as 

potato skins, living in a dark and sober house, consuming 

their food directly earned from their own fi elds and their 

own hard labor. It gives a captivating image of  the areas 

agricultural life.

However the 19th century in Brabant was dominated by 

hard working in a sober agriculture life, it was also dur-

ing the 19th century that the area of  Eindhoven was fi rstly 

connected to another major economical source: the indus-

trial manufacturing industry. It was the canal of  Zuid-Wille-

msvaart that fi rst provided this connection in 1826. 

It was rather coincidentally constructed through the area 

of  South East Brabant, it ought to provide a four season 

connection between the mining industry in Liege and the 

Dutch harbor cities,  and  in the most easy way,  namely via 

the riverbed of  the Aa. Nevertheless it created a fl ourishing 

industry in the area, in particular the textile, food and metal 

industry developed. The canal was later extended with a by-

pass to Eindhoven (1846). 

In brief, it could be stated that the canals provided the nec-

essary infrastructure for the development of  a successful 

manufacturing industry. Later in the 19th and mid-20th cen-

tury, it were families from outside who came here to start 

up their factories, most signifi cantly the families Philips and 

later van Doorne (DAF). 

The reason for those industrial families to set up their fac-

tories in this area was an attractive additional factor of  this 

poor agricultural region: production was very cheap because 

labor was conducted at relatively low costs in this poor mar-

ginal place. Thus, in a way the Eindhoven area was in the 

19th century what low cost countries like China are in the 

globalized market of  the 20th century.

It was this low cost character however, that has functioned 

as the starting point for a century of  prosperity and inno-

vation, later forming the basis for the innovative power of  

Brainport. A defi ning moment regarding this innovation 

was Philips opening its research department in 1914: the 

Figuur6: One of  van Gogh´s most famos paintings gives a striking image of  the poor 

circumstances that dominated agricultural life in South East Brabant during the 19th 

century
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NatLab (Natuurkundig Laboratorium). This was a fenced 

area, privately owned and used by only Philips, localized 

outside the city boarders, were Philips were going to de-

velop its new products for the next 100 years. 

Brabant was a suitable place for innovation, because in this 

period the Netherlands had no clear patent laws, unlike its 

surrounding countries. It gave a company like Philips the 

opportunity to fi rst copy and later enhance products and 

applied as the starting point for the company’s innovative 

strength of  the 20th century.

The closed character of  Philips business territory was typi-

cal: everywhere in the city walled factory zones were de-

veloped. Philips was nevertheless also a dominant factor 

outside its own walls. The company shaped neighborhoods, 

provided a cultural life for the inhabitants and made the cit-

ies extend by attracting migrants. Eindhoven developed to a 

major city in Holland, and due to the decentralized employ-

ment policy in the region, also places like Nuenen, Veld-

hoven and Helmond developed.

Furthermore, and this is a very important matter regarding 

the ecosystem of  suppliers in the current Brainport, Philips 

gave room for local entrepreneurs to startup businesses re-

lated to Philips production lines. These companies some-

times started with offering small production services in a 

garage and thereafter extended into major suppliers for the 

High Tech industry, like KMWE. 

Both DAF and Philips evolved into global market leaders, 

employing thousands of  people in South East Brabant as 

well as many in other places (fi gure 7 & 8). However, gradu-

ally the market globalized, starting around the 1960s, forc-

ing large companies to adapt to newly opened markets and 

more concurrence in order to remain sustainable , fl exible 

and effi cient. This resulted in Philips and DAF slimming by 

focusing on their core business and outsourcing additional 

production chains. Furthermore, production was mainly 

placed in new low-cost places, particularly outside Europe. 

In the 90’s these trends let to a turning point for Eindhoven, 

in which many inhabitants were employed at Philips and 

DAF. Though, by now the production industry in Eind-

hoven had slimmed signifi cantly. This partially led to new 

companies in the region taking over production lines of  the 

two companies, but partially led to the disappearance of  

production lines in the region as well. The large problem 

came when DAF went bankrupt in 1993, costing the region 

5000 jobs.

DAF could make  a new beginning as majorly reduced 

company focusing purely on trucks, while some years after 

Philips moved its headquarters to Amsterdam, leaving only 

its innovation center at the NatLab in Eindhoven. A this pe-

riod the consensus in Eindhoven seemed rather anticipated 

to even more job loss and a regions decline in economic 

vitality.

Nevertheless, the region kept its economic power and even 

became a global leader in innovation. The latter made the 

region an important factor for the Dutch economy and re-

sulted in the Brainport ambitions set up by the government 

in 2004. 

To obtain an understanding of  the successful transition 

Eindhoven made after the disappearance of  DAF and 

Philips, it might be instructive to look at the success story 

of  Eindhoven’s economically most successful square meter 

today: the High Tech Campus.

The High Tech Campus follows the guidelines of  success 

that made Eindhoven from the center of  multinationals 

Phillips and DAF into the innovation hub it is nowadays. 

It started all with Philips’ NatLab, as discussed previously 

in this paragraph. The NatLab functioned like Philips func-

tioned: a closed entity in which all processes were entirely 

controlled by one company. Results were confi dential and 

the area functioned as a closed enclave in the city. 

Though as mentioned earlier, Phillips provided space for 

small supplying companies to emerge, like KMWE. Moreo-

ver, innovation of  new products led to startups like ASML 

continuing some new production lines, and besides out-

sourcing  led to the takeover of  successful production lines 

by new companies like FEI Company, VDL and NXP.

  

When Philips moved away from Eindhoven, leaving only 

the its innovation center, the NatLab opened its doors for 

other companies then Philips to make use of  the existent 

and well-functioning facilities here, like research centers 

and  laboratories. This resulted in the NatLab becoming the 

Figuur7: The formerPhilips factory ´klokgebouw´ in Strijp (Eindhoven in Beeld, 

2013)

Figuur8: The former DAF factory in Eindhoven (Eindhoven in beeld, 2013)
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companies and innovative power rising from the ashes of  

old Philips production lines emerges at areas in Eindhoven, 

like for instance at bedrijventerrein Acht and de Hurk. The 

basis of  success in all these cases seems the maintenance of  

knowledge and high quality facilities in the region.

Another key element of  the regions vital economy is that 

the region houses both the innovation part of  the High 

Tech industry as well as to a large extend the high quality 

manufacturing of  the products. Both innovation and manu-

facturing are therefore well interlinked, and further not only 

knowledge workers but also skilled manufacturers are edu-

cated and maintained. For skillful manufacturing constantly 

under innovation it is important to keep production in the 

region were employees are educated, and not to low-cost 

areas (J. Weterings, supply chain manager VDL, 2012).

Finally, these developments have led to a vital region, having 

an effect on a broad scape of  economic sectors like educa-

tion, hotels, high quality facilities and leisure. Furthermore, 

the developments have led to the regions defi ning as Brain-

port, that is now a recognized and acknowledged term in-

ternationally. 

High Tech Campus, a fertile soil for High Tech Compa-

nies to settle and for High Tech startups to emerge because 

of  its yet functioning innovation ecosystem. The transition 

from Philips campus into the High Tech Campus is  illus-

trated in fi gure 9).

The High Tech Campus soon attracted many companies re-

lated to High Tech Innovation. The brilliance of  the Cam-

pus however should be found in the way these companies 

function collectively in the place. Different companies in-

vest together in new innovations, reducing costs, reducing 

risks and enlarging scientifi c knowledge by sharing collec-

tive facilities and knowledge. This concept is called ‘open 

innovation’ and seems a very successful principle in a glo-

bal economy where a new development in Japan today can 

make your product old by tomorrow morning. 

The High Tech Campus was referred to as the ‘smartest 

square meter in the world’, acquiring the most patents per 

scientist in the world.  With over 8000 researchers, 90 dif-

ferent companies and every year new successful startups 

it has proven a remarkable success. Where the High Tech 

Campus is the most noticeable success, the principle of  new 

COLLECTIVE USE

COLLECTIVE USE

Figuur9: The transition from Philips Natlab to the open innovation High Tech Cam-

pus: fi rst one closed area for one company, as an enclave in the city, fi nally an open area 

for companies sharing knowledge, more opened towards its surrounding parc.
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2.0 CHALLENGES

Chapter one discusses how the Brainport ambitions 

answer to a few important trends in contemporary so-

ciety. Further it can be understood as a direct result of  

the economic prosperity and innovative power of  sev-

eral companies in South East Brabant. But then what 

leads towards the development of  a Brainport Innova-

tion Campus? 

The Brainport Innovation Campus us a direct result 

of  regional challenges; Challenges for the Brainport 

to maintain its strong economic position internation-

ally;  Challenges to use its specifi c regional qualities 

to become unique and attractive for those footloose 

companies searching for their perfect spot in the node; 

Challenges to keep up with the innovative powers of  

competitive regions abroad.

How this works? This chapter will narrate the story 

from Brainport to Brainport Innovation Campus. The 

gaps the campus pursues to fi ll for regional econom-

ic demands, the challenges to be taken to maintain 

Brainport´s advantaged position. This chapter aims to 

clarify those challenges to be taken by the region, and 

why the Brainport Innovation Campus seems to be the 

missing link.

The fi rst section of  this chapter explains the specifi c 

characteristics of  the Brainport: what is its urban form, 

how does its economy function? The subsequent sec-

tion discusses the four main challenges the Brainport 

is dealing with considering the network society and 

the high concurrence in the global economy. Then will 

be explained why the Brainport Innovation campus is 

needed to how this campus should function to meet 

the necessary demands. Finally this chapter concludes 

with an important part of  this thesis: the formulation 

of  the two main questions. 
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In the previous chapter Brainport is already discussed 

considering its emergence and its importance as policy 

instrument for the Dutch government. However, Brain-

port is determined by an existing industrial economy 

and the presence of  this economy is not yet discussed 

in detail. This chapter will give the overview of  what 

determines the regional industry.

To start it is wise to take back a step to the previously dis-

cussed ´topsectoren´ policy from 2004. In this policy sev-

eral key sectors for the Dutch economy were summed up, 

among others the sectors food, energy, life science, high 

tech, transport and water management. However, when 

conducting a research on the appearance of  these top sec-

tors in the region South East Brabant, it showed that beside 

small sectors in food and life science, it is the High Tech in-

dustry only that is signifi cantly more apparent in the region 

compared to the rest of  the Netherlands. For further details 

of  this research should be referred to the Atlas Proeftuin 

Brainport, earlier published for this graduation studio. 

High Tech industry is the sector producing and innovating 

new machinery. It is related to metal editing, mechatronics 

and software development among others. The High Tech 

industry is majorly present in the economic landscape of  

South East Brabant when considering the quantity of  em-

ployment it offers as well as considering its effect on the 

country’s economy: of  the seven hundred fi fty thousand 

inhabitants of  the area, the High tech industry offers sixty 

thousand jobs in the manufacturing area and over twenty six 

thousand jobs for researchers and beta knowledge workers. 

Beside it provides for almost half  of  the Dutch patents and 

more than a quarter of  the private money invested in Re-

search and Development (Brainport Development, 2012).

 

Figure 10 gives a comprehensive image of  where the High 

Tech industry is located in South East Brabant. For this map 

both the industries purely focused on High Tech Systems 

and focused on Automotive are displayed separately, next to 

the High Tech related metal production companies supply-

ing the materials and modules. 

As a side mark to fi gure 10 should be noticed that, however 

sometimes assembled, the Automotive sector is put apart 

from High Tech Systems because the most additive eco-

nomic power and employment opportunities are related to 

companies purely focused on High Tech Systems, produc-

ing and innovating machinery and its modules. 

When looking at fi gure 11 it is remarkable the degree to 

which the High Tech industry is scattered over the entire 

region, from large urban areas like Eindhoven to small vil-

lages like Bergeijk and even at infrastructure lines traversing 

the landscape. 

The root of  this scene could be derived from historical 

policies. Firstly it was a company like Philips who provided 

employment majorly in Eindhoven, though additionally in 

other urban centers as well. The most decisive policy nev-

ertheless came in 1949 with the ´Welvaartsplan´, preaching 

´employment must be placed where the people live, instead 

of  people moving to places of  employment´ (fi gure 10). 

The result was a policy of  allocating factories and industries 

to all villages causing a clustered but decentralized growth 

in many urban centers. Even today the result is noticeable 

in the location of  companies. On the other hand, a signifi -

cant clustering and densifi cation of  particularly the non-

manufacturing companies within the High Tech has taken 

place in industrial areas majorly located in Eindhoven and 

Helmond. This might be partially explained by the ´rules´ 

of  the network society, in which strategically placed nodes 

give, at least to a certain extent, a necessary advantage to 

companies.

As a fi nal remark on fi gure 11, though not at all a minor 

remark, the image already shows the diversity of  companies 

creating an economic ´eco system´. In this ecosystem all 

companies work together in the form of  certain companies 

acquiring the customer contracts, and taking the responsi-

bility of  the fi nal products, mainly the High Tech Systems 

companies. The manufacturing industries are then assisting 

these companies by producing modules for the fi nal prod-

ucts. Later in this chapter this will be discussed more pro-

foundly and will turn out to be a key element to deal with in 

the future to maintain Brainport as a major economic node 

in the global economy.

Brainport in a 

decentralized economic 

landscape

Figuur10: the ´Welvaartsplan´ from 1949 was an infl uential policy aiming for a decentralized economy in the province of  North Brabant, the Netherlands (Geniale Landschap, 

2006)

Figuur11: the map displays how the High Tech industry is located in South East 

Brabant. Distinguished are companies and institutes purely focused on Hogh Tech 

Systems, onthe Automotive industry and the manufacturing industry supplying both. 

Remarkable is the degree to which the companies are scattered over the region with 

densifi ed clustered in certain industrial zones in the large urban areas.
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Subsequent to the information derived from fi gure 11 about 

the regional High Tech economy, some relevant additions 

can be made considering the essence of  the industry in 

Brainport. First, as fi gure 11 already addressed, the High 

tech industry has an innovative side as well as a manufactur-

ing side (fi gure 12 & 13).

This is a very important aspect for the regional economy 

since it provides not only a large amount of  employment 

for knowledge workers; moreover it provides an even larger 

amount of  employment for specialized craftsmen. There-

fore both the ´brains´ and the ´hands´ can fi nd high value 

employment opportunities in the region (fi gure 14).

These manufacturing departments are not outsourced to 

low-cost markets for a good reason: this manufacturing is 

specialized in such way, and closely linked to the innovation 

departments is in such way, that close cooperation and guid-

ance between the different departments remains desirable 

up to a certain level.

Furthermore, the industry is not only focused on innovating 

and producing modules and machines; half  of  its business 

is software development. This software comprises mainly 

embedded systems applied in the produced machinery. 

Thus High Tech is also for large part computer labs.

Finally, the business model characterizing the regional in-

dustry, which is the same for all cooperating businesses, is 

one of: high mix, low volume, high complexity. This signi-

fi es that the orders the High Tech companies take demand 

for highly specialized and complex products, but therefore 

also one of  low volumes. In other words, the companies in-

novate in the always newer products but do not apply mass 

production at all. From chapter one can be understood that 

this model suits the knowledge economy very well.

These models of  how the regional High Tech industry op-

erates explain more about the previously mentioned eco-

system. Due to the diverse aspects of  the industry, differ-

ent smaller companies can focus on specifi c aspects in the 

industry, or focus on one specifi c part of  the production 

chain. In cooperation these companies make the fi nal prod-

ucts that are ordered by the customers.

Figuur12: The innovative side of  the High Tech industry  in South East Brabant is 

strikingly visualized by the High Tech Campus (foto: engineersonline.nl)

Figuur13: The manufacturing side of  the High Tech industry in South East Bra-

bant is characterized by large production halls in monotonuous industrial zones (foto: 

bedrijventerrein Acht)

Figuur14: a brief  overview of  three elements characterizing the operational model of  the High Tech industry in South East Brabant
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The previous paragraph discussed some of  the impor-

tant aspects of  Brainport: it is majorly based on the 

vital High Tech industry, which is located throughout 

the entire region with some denser nodes at certain in-

dustrial areas in the larger urban areas like Eindhov-

en. Further, the High Tech industry consists of  both 

knowledge based economy as manufacturing based 

economy, in which many smaller companies cooper-

ate in an ecosystem of  suppliers and fi nal producers. 

Together they innovate and produce the machinery or-

dered by the costumers. 

The manner this costumer contracts work is highly inno-

vation-driven: the customer requests the most cutting edge 

machinery, which forces the High tech companies to inno-

vate their products before delivering. 

It is clearly understandable that this business model puts 

high demands on the companies´ strength to enhance prod-

ucts. The industry is therefore always facing new challenges 

to create newer products. For a large part this is of  course 

a matter of  strictly business. However, the ecosystem of  

cooperating companies can only work at its best when the 

overall circumstances in which these companies operate are 

the most suitable. 

Therefore it is important to create this suitable atmos-

phere, in terms of  urban surroundings as well as in terms 

of  management and the presence of  knowledge. Partially 

this is created by the application of  the ´triple helix model´: 

a collaborative relationship between politics, educational 

institutes and companies in order to enhance the innova-

tive strength in a region. The basic concept is collaboration 

making all three parties create space for each other’s devel-

opment.  This is a model that is applied a lot in the regional 

approach as discussed in chapter one.

Nevertheless, the Brainport faces a few other relevant prob-

lems that need to be solved in the upcoming years to main-

tain Brainports position as innovation hub of  international 

importance. In this section the four main challenges the 

Brainport has to deal with are discussed.

four challenges

First of  all, innovation costs money. And this money is a 

problem for Brainport. The process of  innovation is re-

ferred to as Research & Development (R&D) in companies. 

Companies invest a part of  their own money in R&D, and 

the rest of  the money comes from governments noticing 

the importance of  innovation for the national economy. 

On a national level the Brainport companies are front run-

ners in R&D investments. However, on an international 

level, Brainport loses on both private and mostly public in-

vestments from competing regions abroad (fi gure 15).

 This gives a major disadvantage to Brainport which there-

fore has to use R&D investments more effi ciently in the 

earlier explained ´open innovation´ conducted at the High 

Tech Campus.

Nevertheless the situation remains a major challenge to deal 

with, and the companies remain in a position in which they 

prefer to outsource parts of  their innovation to spend their 

investments more specifi cally.

1. small R&D investments 2. small critical mass

Figuur15: R&D investments of  Brainport compared to investments in other innova-

tive High Tech in Europe (adapted from Brainport Monitor 2012)

Figuur16: a lack of  suffi cient skilled employees is a major thread for Brainport

Next to money, skilled employees are required for a sustain-

able innovative business. While Brainport provides one of  

the few locations in the Netherlands with suffi cient employ-

ment for al its inhabitants, the problem for Brainport is a 

shortage of  skilled employees. This shortage is expected to 

increase in the future. 

The second main challenge is therefore the maintenance and 

attraction of  skilled workers. This considers both knowl-

edge workers as production workers. The assumed manner 

to attract new workers is to create high quality living stand-

ards in the region, distinguishing itself  from other regions. 

Besides, the region should offer convenient and inspiration-

al work places and should brand the region as a place where 

interesting work experiences are waiting for you. Brainport 

could therefore be more clearly apparent in everyday life in 

Brabant.
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The two previously mentioned challenges address very 

evident problems. Though, there are two more challenges 

to be mentioned, more beneath the surface but of  at least 

equal importance. These challenges are related to the way 

the companies operate and cooperate within the High Tech 

ecosystem.   

To understand these challenges adequately it is necessary to 

fi rst explain the transition from Eindhoven dominated by 

Philips and DAF towards the current High Tech ecosystem 

in more detail then as explained in chapter one.

The story will be narrated on the level of  Eindhoven only, 

in order to be more precise and more relevant. It will discuss 

both the general way the supply chains were organized, as 

well as the physical translation of  where the processes took 

place. Again, the physical translation of  economic networks 

forms the basis of  this thesis. 

Figure 17 shows the city of  Eindhoven covered with bill-

boards indicating the locations of  the High tech indus-

try companies in 1970. Further, it shows a bar indicating 

the supply chain of  Philips over the. The two illustrations 

1970

3. innovation suppliers

should be read together. 

The image shows the dominance of  only two companies: 

Philips and DAF. The entire supply chain of  Philips is con-

ducted by different departments of  the company itself. 

In addition, a company like Philips gives room for new 

small companies that supply a specifi c element for Philips. 

KMWE is a good example of  such a company, starting sup-

plying metal editing products for Philips in a garage box. 

Thus a dominant company like Philips gives the opportu-

nity to small entrepreneurs to launch small businesses in the 

High tech Industry. This could be considered as a fi rst start 

towards a High Tech ecosystem. The thriving power is the 

knowledge Philips has brought to the area via its factories 

and its university.

Where Philips is located along the railway and at the Nat-

Lab, these newly launched companies move to industrial 

areas later on. Thus the cooperation between the different 

companies remains small and focused on specifi c materi-

als, tin the urban sphere Philips remains strictly closed for 

outsiders.

Figuur17: view of  the High Tech Industrie in Eindhoven, 1970. Top is map of  

Eindhoven, below a bar illustrating the supply chain of  Philips original production 

line
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Figure 18 illustrates the same as fi gure 17, but then 30 years 

later: in 1999. It is clearly noticeable that a major shift has 

taken place in these 30 years. The playing fi eld of  High Tech 

companies has altered signifi cantly. Not only has Philips lost 

its dominance, a large amount of  companies of  similar size 

dominate the view now. 

 As mentioned in the historic overview in chapter one, 1999 

is the year when DAF has gone bankrupt and have made a 

restart as a smaller company. It is also the year that Philips 

moved it is headquarter to Amsterdam, leaving only some 

innovation labs in Eindhoven. The image shows the mo-

ment right after Philips gave away its major role in the city.

Nevertheless, this was only the last move in what has been 

a major outsourcing campaign over three decades, in which 

the global market emerged, low cost countries took over sig-

nifi cant amounts of  production work and companies aimed 

to specify their production lines to stay compatible.    

In this manner, Philips outsourced a major part of  its sup-

ply chain to companies abroad, but moreover to companies 

in Eindhoven. This led to , without a few main trends: small 

companies like KMWE became larger by taking over more 

products. Further, new companies like FEI Company and 

VDL took over complete production lines like optical me-

chanics. Then there are also companies like ASML, being a 

spin-off  from Philips creating a completely new product. 

1999 was also the year Philips opened the NatLab, and com-

panies like ASML could therefore start their company using 

all the facilities that Philips had already created there. This 

gave a major advantage for many start up companies later 

on as well.

When looking at the supply chain, companies like Philips, 

and later also ASML and the companies taking over com-

plete production lines, innovate and produce fi nal products. 

In fact they remain only responsible for the start and the 

end of  the supply chain.  These companies are called Origi-

nal Equipment Manufacturers (OEM´s). 

The production of  modules of  this fi nal product, in the 

middle of  the supply chain, has become the responsibility 

of  suppliers and suppliers of  suppliers, like KMWE and 

Frencken.

Figuur18: view of  the High Tech Industrie in Eindhoven, 1999. Top is map of  

Eindhoven, below a bar illustrating the supply chain of  Philips original production 

line
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Figuur19: view of  the High Tech Industrie in Eindhoven, 2013. Top is map of  

Eindhoven, below a bar illustrating the supply chain of  Philips original production 

line

Where Philips was fi rst the only one to be responsible for 

the start and the end of  the supply chain, now companies 

like ASML, FEI and VDL have become OEM´s as well. 

However, the responsibility these OEM´s take in the sup-

ply chain becomes more and more specifi c. The reason is 

that companies become more adaptable to market changes 

when having a specifi ed production line. Brainport is a front 

runner in this trend, companies in Germany and Switzer-

land are about to follow the same steps (Geven, 2012).

 

At the same time suppliers take over more of  the supply 

chain, a trend that is still going on today. An inevitable re-

sult of  this is that responsibility for innovating products 

becomes more and more a concern for mainly the fi rst tier 

suppliers. Now the issue is that fi rst the R&D investments 

in Brainport are relatively low, as already discussed, moreo-

ver these supplying companies are smaller and have even 

less money to spend then the OEM´s. 

Therefore it is highly recommendable for these companies 

to apply open innovation as well, by collaborating intensive-

ly, share facilities and invest together in R&D and projects. 

This could give suppliers the opportunity to take higher 

risks and provide more innovation, a requirement for stay-

ing compatible in the global High Tech market.

 

The problem is however, there is no such place in Brainport 

like a High Tech Campus for supplying companies. The 

physical place encouraging this organizational structure is 

not available for Brainport. However, the strength of  Brain-

port is highly dependent on the innovative power of  these 

supplying companies, making this challenge a very urgent 

one to consider.

Concluding, Brainport requires a new open innovation 

campus for the supplying companies, mostly manufactur-

ing focused, where they can innovate collaborating on their 

modules and software products. A place where costs can be 

lowered by sharing facilities and innovative power can be 

enlarged by collaborative investments.

It is obvious that this challenge is the main support for de-

veloping the Brainport Innovation Campus. The relevance 

of  the issue needs no attenuation, for a sustainable strength 

of  Brainport this is one of  the fi rst issues to be tackled be-

cause it asks for an enhancement in the urban sphere fi rst.
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High Tech OEM: 80& in Brainport

2nd tier supplier: 34% in Brainport

1st tier supplier: 71% in Brainport

2. dependency on ASML

Figuur20: Top image showing the worst case scenario for Brainport: ASML falls as only large OEM in the region. Below: the way ASML recieves the orders and thereafter directs 

the supplyers to make the necesarry modules for their product. Most supplyers are found in South East Brabant

The fourth challenge is strongly related to the brief  history 

explained for the third challenge: the ever changing eco-

nomic playing fi eld for the Brainport High Tech companies. 

Referring back to fi gures 17 to 19, it is also evident that after 

Philips and DAF, there is a new dominant company today: 

ASML. 

As briefl y mentioned before, ASML emerged as a spinoff  

of  Philips, innovating on a new product. It ´grew up´ in 

the perfect place: Philips´ NatLab, where all facilities and 

knowledge was already present for use, and the company 

could develop in a small cheap building.

Later the company had become a global market leader in 

machinery for chip making and moved to an offi ce in Veld-

hoven. From there it received large orders for very innova-

tive products. The products ASML creates are nevertheless 

for a large part produced and innovated by suppliers. ASML 

innovates the fi nal product and producing the fi nal product, 

it outsources the modules. 

The way ASML operates is shown in fi gure 20 below. ASML 

guides the suppliers as a sort of  director, in which the fi rst 

tier suppliers direct the second tier suppliers. In a way ASML 

provides most projects for the suppliers. This makes these 

companies highly dependent on ASML. 

Figure 20 shows in the top the worst case scenario for Brain-

port: what if  ASML suddenly collapses? This could happen 

due to market changes or because the company moves to a 

more suitable region to produce. The supplying companies 

are most probably too small to fi ll in the gap or to continue 

in the same way. 

Therefore there is a need for the supplying companies to 

develop itself  by innovating more and taking more risks in 

acquiring projects. Then some supplying companies could 

become an OEM as well. This would strengthen the eco-

nomic sustainability of  Brainport because a signifi cant part 

of  employment would not be based on only one company. 

As an example: in Silicon Valley every year a major OEM 

like ASML emerges. 
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1. small R&D investments 2. small critical mass 3. innovation suppliers 4. dependence on ASML

The fi rst challenge, the small R&D investments, is a prob-

lem that Brainport is already dealing with up to a certain ex-

tent. However, companies should be increasingly innovative 

to stay compatible on an R&D level. This challenge should 

be addressed on an urban level by building campuses mak-

ing open innovation and shared facilities possible. Further 

this challenge is more a concern for the business models of  

companies.

The second challenge, the small critical mass, considers am 

evident issue that should be addressed on many levels in the 

urban sphere, from housing management, to facility man-

agement, to the consumption of  landscape. In the scope 

of  this thesis it is mostly relevant because the region should 

be branded as an interesting place to work and live, being 

cutting edge in the High Tech industry.  Besides, it should 

promote the high quality work places it offers for potential 

employees.

The third challenge is perhaps the most relevant one con-

sidering this thesis. The issue of  suppliers acquiring more 

responsibility for innovation in the production chain forces 

them to collaborate in R&D investments. To achieve this, 

the fi rst step is to create an urban model in which these 

companies can lower costs by sharing facilities and a sur-

rounding in which the cooperation between the companies 

is expressed physically. This is the most relevant and evi-

dent claim for the development of  the Brainport Innova-

tion Campus.

The fourth challenge is another strong claim for a campus 

where suppliers can develop while cooperating. The de-

pendency of  the suppliers to ASML, and thus the depend-

ency of  the Brainport economy to ASML, is too perilous 

to continue with. Besides, the emergence of  new OEM´s 

could give Brainport a new potential. A Brainport Innova-

tion Campus could be a very suitable place for suppliers to 

develop, with effi cient cost reductions and collaborations 

in innovations. Besides a campus could be a good soil for 

new companies to emerge in the supplying industry, like the 

High Tech Campus has proven with ASML before.

Now the four main challenges the Brainport needs to 

address are summed up and the necessity for a Brain-

port Innovation Campus is made clear, it is the mo-

ment to conclude what the main purposes for this 

new campus should be. These purposes are set up in 

collaboration with three of  the main initiators of  the 

Brainport Innovation Campus: 

• Daan Kertsen, developer of  an open innovation 

system for supplying companies

• Hans Duisters, CEO at Sioux, a major supplier 

for ASML producing embedded systems

• Berry Geven, CEO at KMWE, a major supplier for 

ASML producing modules 
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Collectiveness of  facilities is a very important implementa-

tion to reduce overall costs for all participating companies. 

Reducing costs by collective investments in distribution, 

waste management and energy generation. Further, the 

collectiveness should be introduced in the previously men-

tioned investments for R&D. 

Now the collectiveness of  the campus goes much further 

then only facilities and investments. The companies pursue 

a general language in organizing the companies and in nego-

tiating among each other. Also it is desired that all buildings 

have standard measurements for fl exible use. 

The idea for this standardized measurements is that com-

panies can hire distribution space per pallet, or hire a Clean 

Room or Test Centre for a certain period, depending on 

which company has which project.

Branding is an important use of  most campuses. For politi-

cians it is a clear project to illustrate a policy with and for 

companies it is a clear area to refer to when speaking of  its 

location. 

The branding at the Brainport Innovation Campus goes 

further than that though. Considering the small critical mass 

in Brainport it is important to brand on three levels:  

• brand the industry to attract new employees. As an ex-

ample, a father could bike with his sun through the 

campus, and the sun sees how interesting the manu-

facturing industry can be. It does not necessarily have 

to be dark dirty workshops in here

•  brand the region as THE  place to be for the High 

tech industry. Companies get all space to develop, 

a nice and clean work environment and a culture in 

which companies try to be world class level

• brand the suppliers. OEM´s are known for most peo-

ple, but supplying companies remain those obscure lit-

tle companies on industrial areas. The campus gives 

supplyers a facade.

Connectivity is a desired phenomenon with a more quanti-

tative character. It is never proven that a campus enhances 

contact between the companies, not to mention the ex-

change of  ideas it should generate.  

Nevertheless, connectivity is still an important issue for the 

campus. This has partially to do with the collectiveness: 

companies can attract customers together. Desired are rules 

or methods to contact each other and to approach clients 

together.

To a certain level this mutuality already exists. Most compa-

nies emerged out of  Philips and Philips used to have clear 

rules about how negotiations were conducted, how depart-

ments were structured and even how buildings were organ-

ized. These rules are still used by companies, and this is re-

ferred to as the ´Philips DNA´. 

Finally there is a very qualitative term, though one that is 

not to be underestimated: mutual trust. Terms like ´provin-

cial cosiness´ and ´gentlemen´s agreements´ were named by 

interviewed employees. Consider that the companies not 

only collaborate, but also compete. 

The campus could make the connectivity’s between the 

companies visual and physical, and could therefore encour-

age the connections.

Earlier in this section the issue of  the suppliers being de-

pendent on ASML has been pointed out. Also was dis-

cussed that more innovative power for suppliers could give 

them the opportunity to develop into OEM´s themselves. 

Clearly discussed is already the advantage the campus gives 

the companies to lean their production and to invest more 

effi ciently in R&D. Further the campus provides a cheap 

place where companies can freely innovate and works to-

gether were needed. They can share knowledge and create 

new knowledge. 

It gives start-ups a nice soil to grow, with relative small in-

vestments. Also it gives companies the opportunity to spec-

ify their production more by working together and individu-

ally on specifi c projects.
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Brainport Innovation 
Campus

How should the open-innovation campus for suppliers 

be organized spatially when build from scratch, within 

the existing ecosystem of  High Tech companies in 

South East Brabant, leading to an enhanced collective-

ness, branding, connectivity and opportunities to de-

velop for the participating companies?

main question: 

programmatic

How should the open innovation campus, answer-

ing to the programmatic issues named in the other 

main question, be spatially designed at the location 

of  BEA2, while merging existing spatial qualities with 

the demands of  this specifi c campus?

main question:

spatial

The Brainport Innovation Campus tries to address many 

opportunities and challenges at once, which makes it a quite 

ambitions plan. Because of  this high profi ling, the munici-

pality has decided to place this campus at the ´best available 

vacant lot in the region´. This means the best accessibility, 

the best visibility and t+ best area to expand at the same 

time. 

The choice was made for the BEA2 area, a free space, cheap 

to develop, at the periphery of  Eindhoven. It is clamped 

between the A2 highway, the Beatrix canal and the airport. 

The fact that it is located along theA2 highway means au-

tomatically that the campus can be part of  the Brainport 

Avenue, a master plan desired by the municipality in which 

the Brainport economy is shown to the thousands of  peo-

ple passing the highway each day.

The location for this campus is taken as a hypothesis in this 

thesis, and will not be questioned any further. Because this 

location has already been defi ned by the municipalities, the 

challenge is found in creating the perfect campus adapted to 

this area, making the thesis a relevant for the municipality 

of  Eindhoven.

Chapter two has discussed the character of  Brainport and 

the challenges it deals with, of  which the latter explains the 

relevance of  developing the Brainport Innovation Campus. 

Thereafter the main aims of  the campus are summed up.

Now this chapter will conclude in what is perhaps the core 

of  this thesis: the two main questions. It consists of  two 

questions because the Brainport Innovation Campus de-

mands a programmatic conclusion and a spatial conclusion.

Figuur21: The Brainport Innovation Campus will be developed at the BEA2 area, 

the most accessible area available in Eindhoven.
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3.0 CONNECTIONS

This chapter narrates about the analysis conducted to 

acquire the information that the two main questions 

demand for. Subsequently this will lead into a fi nal de-

sign for the campus that will be discussed in the last 

chapter.  

Like the main question having a programmatic and a 

spatial defi nition, this analysis the programmatic and 

the spatial approach as well. This chapter should there-

fore be read as a diptych in which both approaches are 

discussed separately, though have to be understood it-

eratively. 

The fi nal design will consequently be a result of  the 

two approaches combined. The programmatic infl u-

ences the spatial and the other way around. An inter-

esting aspect of  the campus is therefore how these two 

elements should merge in a perfect spatial form.

The chapter is named ´connections´. It will turn out in 

this chapter that for both approaches connection splay 

a key role. Perhaps it could even be seen as the mutu-

ality between the two, there were program merges in 

space. 

In a way it is no surprise connections play a key role for 

the campus. It physically connects companies that are 

now located separately, it connects an economic hub 

with routes to create a perfect accessibility, and moreo-

ver the campus is a product of  the network society that 

has all to do with connectivity.
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chosen every time. This relevance is defi ned considering the 

similarities towards the same facility of  other companies. 

The fi rst important remark is that the core business of  the 

supplying companies is found in the manufacturing part 

of  the High Tech industry. Mechatronics and metal editing 

workshops form the basis of  Frencken, NTS and KMWE. 

Only Sioux is purely focused on software producing embed-

ded systems. This production part is referred to as Engi-

neering, which the other three companies have as well.

Other important production parts are prototyping and test 

labs, and the clean rooms. The latter defi nes rooms with 

minimal dust and pollution in the air, to assemble very pre-

cise modules. The clean rooms come in different modes, 

from I to V and fi nally the ultra clean room, where the de-

gree of  dust acceptance lowers each step. 

Other facilities are offi ces, parking places and of  course dis-

tribution. The specifi cations are only made for the compa-

nies who will move to the campus in the fi rst stage, however 

in the right bottom corner a list is given of  some potential 

additive companies, both fi rst tier and second tier suppliers, 

Programmatic analysis

The fi rst section discusses the programmatic demands 

of  the Brainport Innovation Campus. It will start with 

a summation of  the different elements that should be 

included in the campus. Thereafter the most important 

processes are discussed to give an insight in how com-

panies should operate at the campus. Finally this will 

lead to an abstract operating system for the campus.

The analysis is conducted by interviewing experts and 

employees of  companies interesting to move to the 

campus. From this the basic insight is acquired for 

understanding how the companies operate and where 

they see opportunities in working on a campus. The 

next step is to translate this in an operational system, 

derived from both conclusions and assumptions made 

after the interviews.

Figure 22 shows the result of  an analysis on the facilities 

of  the companies that want to move to the Brainport In-

novation Campus in the fi rst stage. These companies are 

KMWE, Frencken, Sioux and NTS. One of  the companies 

facilities is always taken as representative for all other three, 

while the company with the most representative facility is 

to move to the campus in a later phase.

Beside an overview of  the functions needed in the campus, 

the fi gure shows the dimensions required for the processes. 

Earlier this thesis is mentioned that the campus strives for a 

standardization of  building dimensions. This fi gure shows 

the measures per process, and the difference for each proc-

ess.

The solution for this matter will be found in measurements 

for large buildings like workshops and distribution halls, 

having product and machine scales, and for small buildings 

like clean rooms and engineering offi ces, having more hu-

man scales.

Figuur22: overview of  the basic functions needed at the Brainport Innovation Cam-

pus, together with representative measurements
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werkplaats: ±8800 m2 

80m

100m

40m

30m

Mechatronics

cleanrooms 

1150 m2

dust-clean 

Assembly

Frencken

Machinefabriek

50m

76m

werkplaats: ±3800 m2 

20m

10m

Engineering:

ontwerpruimte (pc´s met 

software) ±200m2

Mechatronics (±8800m2 de Hurk):

-  Floor space of approximately 8,800 square metres

-  Multiple class 10,000 clean rooms (1,150 square me 

  tres) with localized class 1,000 spots, ESD-save envi 

  ronment and state-of-theart cleaning lines

-  State-of-the-art design tools such as Unigraphics,    

  Inventor, Labview, Ansys and others

Capabilities:

- Design and engineering

- Supply chain management

- Final test and assembly

- System integration

- Turnkey project management and con" guration control 

NTS  idem

(mechatronics)

´Nemen steeds meer taken over van klanten (OEM´s, 

moeten tegen minimale kosten produceren en 

ontwikkelen. ´ 

http://www.youtube.com/watch?v=jeRHy3YhF70

MFE is an absolute leader in co-designing and making 

intelligent combination of sheet metal and machined 

parts, joined together to form rigid frames or construc-

tion elements.

For very small parts with extreme requirements w.r.t. 

shape and dimensions, MFE can be considered a leader 

in the industry.

NTS hoofdkantoor

(Frencken kleiner)

20m

80m

20m

80m

20m

80m

20m

80m

Toeleveranciers willen OEM´s kosten besparen door:

logistiek over te nemen (samen logistiek)

management over te nemen (evt deels samen supply chain, schaalvergroting als voordeel?)

R&D over te nemen (samen investeren als toeleveranciers)

productie over te nemen (werkplaats en machines delen, experts delen)

bedrijven clusters:

Metaalbewerking:

Mechatronics (Frencken, NTS)

Machinefabriek (Frencken, KMWE, Smits Machinefabriek, BKL) 5-axis 

machinery, CNC draaien/ frezen, lassen etc. 24/7 door

Engineering: (Frencken, NTS, KMWE, Roosen industries, CCM Mechatron-

ics) computers, software, optimaliseren productieproces

Assembly clean room: (Frencken, NTS, KMWE, Roosen Industries, BKL, 

CCM)

metaalbewerking additief:

Metaalbuiging, omhulsels mechatronische apparatuur etc. lid van BI

Rubber & Foam:

dimensies idem Smits 

machinefabriek, CCM de 

helft

hoogte ± 5m (waarvan 1m 

installatieruimte bovenaan)

R&D uitgaven per toeleverancier:

Vanuit sioux.eu: R&D sioux is 1 mljn per jaar, staat in Brainport 

Development jaarverslag 2010-2011 op plaats 21in NL qua hoeveel-

heid euro´s in R&D als hoogste toeleverancier in ZO Brabant.

7m op de hurk, min. 5 Neufert

7m

Laad/ losstraat, crachtwagens 

draaien, 2 vrachtwagens naast elkaar 

(min. 5m)

hoogte 4,5m, max. 40km/h
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HBO HT Systems

MBO HT Systems
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VMBO

VMBO
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In addition to fi gure 22, that showed the basic functiones 

nedded for the companies to opperate, fi gure 24 shows a 

summation of  extra functions to make the campus more 

profi table for the companies. 

These functions are presentaion halls and childcare, but 

mainly it is about the education part of  the campus. Consid-

ering the Triple Helix model again, education was defi ned 

as one of  three pilars for a vital innovative region, next to 

business and management. 

Further one of  the challenges Brainport has to deal with is 

the lack of  a suffi cient amount of  skilled employees. a good 

educational system is therefore an absolute fundamental re-

quirement.

Figure 23 illustrates the way education works in Eindhoven 

when becoming a specialized production employee for a 

supplying company. In the future the campus should have 

educational centres available to give companies more con-

trol on how pupils are educated for working on the newest 

innovations. 

Figuur23: Model of  education in Eindhoven when becomming a specifi ed product 

employee for the supplying companies of  Brainport. The crux for the Brainport In-

novation Campus lies in integrating the last part of  education tin the campus to give 

companies more control on what future employees learn

Figuur24: overview of  the additive functions needed at the Brainport Innovation Cam-

pus, together with representative measurements
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20m

De OntdekfabriekEducatie

werkruimte/ exibitieruimte

evt meerdere zalen

De Ontdekfabriek is een plek waar basisschoolkinde-

ren worden geinteresseerd voor techniek. Een plek 

waar ze kunnen spelen met techniek, dingen kunenn 

maken en waar modellen tentoongesteld staan. Focus 

op ontdek‐, uitvind‐ en ontwerpactiviteiten voor 

kinderen, om de eigen talenten te ontdekken.

Op dit moment op Strijp in een oud Philipsgebouw. 

Liefst hoog plafond en grote open zaal/ zalen die vies 

mogen worden. Een oud gebouw zou geschikt zijn 

omdat de functie om lage ontwikkelkosten vraagt. 

Anders eventueel een mooie locatie, gecombineerd 

met naschoolse opvang (interessanter voor verhuizing 

wellicht).

Bar/ kantine5m
8m

Naschoolse opvang

Presentatiezalen

30m

evt. "lmzaaltje, leslokaaltje etc.

klas 4-5m (20m2)

hele gebouw 12-12m

Brainport Industries
Communicatie, branding, start-up

kantoren, balie, evt. 

cursuszalen etc.

praktijkopleidingscentra metaalbewerking/ mechatronics

15m
9m

Presentatiezalen voor bedrijven en branding naar 

buiten toe.

Zetel BI kan zorgen voor goede incubatorbegeleiding, 

branding, aanspreekpunt, regelgeving etc.

Evt. hierop aansluitend zetel SPOMM en Kenteq

In samenwerking met bedrijven wordt een moderne 

bedrijfshal gerealiseerd waar VMBO en MBO leerlingen 

oplgeleid worden tot gedegen vakmensen en waar ze 

kennismaken met nieuwe technologische ontwikkelin-

gen. Eventueel kan dit ook gebruikt worden ter opldei-

ding van huidige medewrkers van bedrijven bij 

nieuwe technieken etc. 

Dit vraagt om een ´uitprobeer´ hal waar men iets leert., 

fouten maakt zonder gevolgen, en nieuwe technieken 

test.  Naast broedplaats voor nieuwe vakmensen in 

speci"eke machines eventueel ook broedplaats voor 

nieuwe technieken voor bedrijven, voordat ze in het 

bedrijf in werking treden. (risicodeling van nieuwe 

techniek door meerdere bedrijven). 

40m

40m

werkruimte/kleiner dan 

werkplaats echt bedrijf?

ROC afdeling techniek
Een deel van de ROC afdeling kan verplaatst worden 

naar deze locatie, om theorie en pratijk, speci"ek voor 

het werkveld, beter te bundelen.  

Wat heeft deze campus, met deze functies 

nodig wat het onderscheidt van een standaard 

bedrijvenpark?

vorm

korrelgrootte,

routing/ #ow,

inbedding tussen A2 en kanaal, vliegveld

Diensten
Parkeren Huidig pärkeeraanbod: 

Frencken 75 plaatsen

NTS: 139 (waarvan  80 gedeeld met andere bedrijven 

op kavel)

Sioux: 30

CCM Nuenen: 65

KMWE: 64

VDL hoofdkantoor: 60

VDL machinefabriek: 175,waarvan 

55 buschassis (11970 m2 werkplaats)

90 voor Argo(19950 m2 werkplaats),

20 voor Industrial Products ((4920 m2 werkplaats)

Draaien, parkeren, laden/ lossen vrachtwagens: 

Neufert. Dit gaat om meters, maar voor het eerste 

ontwerpproces is het belangrijk om deze meters 

niet mee te nemen die de te gedetailleerd zijn en de 

vrijheid beperken voor concepten voor het grote 

geheel. De inpassing komt later.

Laden/ lossen, 

draaien etc.



Waste Management
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Mechatronics N
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Engineering
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Innovation via models & software

Testcentra
prototypes 

Customer
Supplier

R&D

R&D

Communal functions
communal or individual

Main o"ce

Speci!c innovation

Speci!c Engineering

Speci!c Machinery

Energy generation

Heat stocking

Waste management

General education

Parking visitors

General distribution

Workshops

R&D
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Standardized dimensions buildings

Now the basic features of  the campus are outlined, it is im-

portant to defi ne hoe the campus should operate. To get 

an understanding of  this, again an analysis is conducted on 

how the supplying companies work now, and how this could 

be enhanced when performing at the Brainport Innovation 

Campus. 

The fi rst issue to look at is the communality of  the campus, 

on of  the four main goals as discussed in chapter two. Fig-

ure 25 shows a devision made of  functions that could be 

organized communal for the entire campus, functions that 

could only partially be organized communal (for instance 

only communal within a certain process, and functions that 

should remain individual. 

Communal for the entire campus could be waste manage-

ment, a general distribution hall and a gerenal branding of  

the industry.

Parking could go per cluster and only a few clean rooms will 

be communal.

Strictly individual are mostly specifi c machinery and facili-

Figuur25: Communality of  functions, with communal for the whole campus (left), 

communal per process (middle) and strictly individual (right)

ties related to processes with which companies distinguish 

themselves.

The buildings on the campus should be modular, to increase 

fl exibility in use.  Halls could be used temporarily depending 

on which company is involved in which proces. 

A major process that might not be entirely communal, but 

would be benefi cial when upscaled, is Logistics. Distribu-

tion of  products is ineffi cient when conducted on a small 

scale. Besides, packaging could be recycled and transport 

could be used by several companies at the same time. Dis-

tribution is one of  the most important processes in which 

innovation is still going fast (de Mobiele Stad, 2011).

Figure 26 shows the way upscaling could enhance compa-

nies distribution when operating on the campus. reducing 

the time when products are in stock is a very important 

aspect of  the Brainport High Tech industry. The campus 

should therefor eprovide generic distribution as well as 

communal distribution per process.

Another large benefi t for the industry in general could be 

found in upscaling of  energy use and waste management. 

Cooperating companies can invest in relative expensive fa-

cilities like energy stockage and sustainable energy genera-

tion. 

Furthermore, recycling is easier to apply when more com-

panies are involved. Figure 27 shows how waste and energy 

could be organized on the campus, sowing the benefi ts of  

upscaling.

A fi nal aspect of  the campus is shown in fi gure 28, illustrat-

ing a simplifi ed model of  how companies opperate. This 

model is comprehending the entire production line of  the 

companies involved at the campus, giving an insight in how 

the different processes relate to each other.

Finally, all this information is mapped in fi gure 29, that pro-

vides a concluding opreational model of  the Brainport In-

novation Campus.

the fi rst concept for the campus is clustering per process, 

in which not companies defi ne tthe lots, but the processes 

within. This clustering results in a stronger cooperation be-

tween companies on those parts they want to cooperate. 

Further it gives all companies the same structure of  organ-

izing their departments. 

The clusters are all modular, which gives the highest fl exibil-

ity for expansion as well as temporary or shared use. Each 

cluster has room for its own parking and distribution. 

Finally the general facilities are illustrated in fi gure 29: a 

large distribution cluster, waste management, energy gen-

eration and recycling depots. The last will be partially placed 

per cluster, and partially for the entire campus.

Figuur26: ta model of  how logistics operate on the Brainport Innovation Campus. 

Upscaling can provide major benefi ts for the companies invloved

Figuur27: a model of  how waste management and energy use could function more ef-

fi cient on a campus were the companies invest cooperatively in common facilities

Figuur28: The interneal logistics of  the companies at the Brainport innovation Cam-

pus. The main concept for the campus is clustering per process instead of  per company, 

making collaboration benefi cial on the specifi c processes that the company nedds it for

Figuur29: the concluding illustartion of  how the Brainport Innovation Campus 

should opperate, providing communal facilities were possible and fl exible buildings 

suitable for collaboration and cooperation.
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Figuur30:The BEA2 and its direct surroundings projected in the urban area of  

Eindhoven

Spatial analysis: a green 

wedge under pressure

In this section the spatial analysis on the BEA2 will 

be recited. Drawing skills play an important role in 

communicating the details of  the story. Therefore the 

maps that will be shown form the basis of  this chapter. 

When looking at the BEA2 campus and its direct surround-

ings (fi gure 30), it is apparent that issues play considering a 

highly used infrastructural know crossing a landscape that is 

almost surrounded by the city. 

The landscape is part of  one of  the three green wedges. 

These wedges provide solid green areas for recreation close 

to the neighborhoods of  Eindhoven. Further it maintains 

the strong connection between inner city and outer land-

scape in an urbanizing environment.

This concept of  green wedges provides an absolutely clear 

structure for the city and many high quality green areas. 

However, especially here in the north east the infrastruc-

tural qualities put a major pressure on the maintenance of  

the wig. The development of  the new campus here puts the 

discussion on a boiling point.

the issues discussed here show some clashes that play a role 

in this area: 

• a green area partitioned by dominant infrastructure

• a green area facing an ´approaching´ urbanization

• an infrastructural blend of  train, highway regional 

road, canal and airport, resulting in many different in-

frastructural lines dividing the area

• The BEA2 being crushed between two that infrastruc-

ture and thus visually disconnected to its surroundings 

by barriers

The location between infrastructure and adjacent to the 

airports air strip causes some restrictions for developments 

right under the air route (SRE regionaal structuurplan, 

2004)and south of  the Anthony Fokkerweg, the road cut-

ting the BEA2 in east west direction, due to existing fauna 

(Millieueffectenrapport, 2007).

To understand the location better an historic analysis is con-

ducted fi rst. This analysis will be discussed considering the 

four clashes mentioned in this introduction.
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infra network: consisting of paths for wagons connecting villages traversing the landscape

city vs infra: cities are formed as ribbons along routes

location BEA2: in the landscape, in the edge of reclaimed land within Strijp and Oirschot

green wedge: the green wedge is not yet existent, since landscape dominates the urban areas

1919



infra network: canal and train track facilitate economic development 

city versus network: villages connect, ! rst industrial zones

location BEA2: along canal, Wielewaal remains bu" er to city

green wedge: Wielewaal forms a strong bu" er to the city

1953



infra network: the car makes a signi! cant entrance in cities

city versus network: industrial zones are developed along train tracks and canals

location BEA2: the canal and entrance road for Eindhoven clamp the BEA2

green wedge: First developments in green wedge: industrial zone Acht (following 

the parcelling of the wedge)

1963



infra network: A2 highway predominant, car as major transportation  mode

city versus network: city expans signi! cantly, new developments all car focussed

location BEA2: cramped between Oirschotse dijk, highway and canal & airport

green wedge: scattered by economic developments and infrastructural development

1991



infra network: di" erent modalities present, but insu#  cient interchanges between them

city versus network: along most infra networks economic developments take place

location BEA2: clamped between infrastructure, an airport and urban developments

green wedge: large economic pressure on landscape, scattered by infrastructure

2012



Concluding, the BEA2 has remained a green atmosphere, 

however separated physically and visually from the sur-

rounding green areas while scattered by infrastructure.

Furthermore, the city expands gradually into the wedge, 

almost strangling the green spaces. The qualities of  a con-

tinuous green sturdy space is therefore partially eliminated. 

Figure 31 illustrates how both infrastructure and urbaniza-

tion put the stress on the green wedges qualities).

The pressure on the green zones rises even more with the 

development of  the Brainport Innovation Campus. This 

pressure is in a way inevitable: the North western green 

wedge does not have the quality landscape of  a stream val-

ley like the other two wedges have. Moreover, the accessibil-

ity here could be stated as the best of  South East Brabant, 

creating a large lobby for Brainport related developments 

here.

Nevertheless, the Oirschotse Dijk has always remained a 

strong connection between Eindhoven and the outer land-

scape, up to Oirschot, forming a green corridor traversing 

city, green wedge, landscape and village.

When looking at the BEA2 from an infrastructural ap-

proach, a large potential could be found in the many modal-

ities present here, with which many scales can be accessed. 

Still, these modalities are developed completely separately 

and are thus hardly connected. 

Transferring from highway to Airport is possible, though 

the train track and the canal seem entities on their own here. 

Besides, the road structure interconnects in a knot on many 

scales, though in an ambiguous way making the scales cross 

each other creating visual thresholds for the clear routes, a 

result of  separate developments.

 

As a consequence, also the urban developments seem to 

have limited connection with each other. The industrial 

zones seem almost like separate enclaves only focused on 

certain infrastructural lines. This does not only make the ar-

eas scattered, moreover it makes the green wedge cluttered.

However, the accessibility remains a key factor linking the 

area to places on different scales by different modalities. 

Figure 31 to 33 show the accessibility with different modali-

ties, with Eindhoven Airport as starting point. The airport 

is adjacent to where the campus has to be build, so the times 

could be considered the same for the campus. 

Figure 31 shows the car accessability. Where the central sta-

tion is only 14 minutes away, the Ruhrgebiet is only slightly 

more than an hour away. Eindhovens location within the 

dense river delta proves a large advantage here, and an im-

mediate connection for the campus to the highway is there-

fore a must.

Figure 32 gives an image of  how high quality busses and 

trains connect the area. The High tech Campus is in reach 

within 19 minutes while Brainport companies are in reach 

within 45 minutes. The newly planned station Acht and an 

extra bus line through the campus could however still make 

a signifi cant difference.

Figure 33 shows bicycle routes. The campus will be situ-

ated within the green wedge, giving many opportunities for 

recreation. High quality landscapes like the Wielewaal and 

Oirschotse Heide are within 40 minutes by bike, and even 

ASML and the High Tech Campus are easy to bike. Bike 

Figuur34: an isometric view of  the BEA2 and its surroundings, illustrating how the 

qualities of  the green wedge as an entity of  sturdy green spaces is put under pressure 

by scattering infrastructural lines and an approaching urban area
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Figuur31: routes and times to reach important locations from Eindhoven Airport 

(adjacent to the campus) by car, using regional roads and highways

Figuur32: routes and times to reach important locations from Eindhoven Airport 

(adjacent to the campus) by bus and train. Times in black are times by train from 

Eindhoven central station, times in orange are by bus from the Airport

Figuur33: routes and times to reach important locations from Eindhoven Airport 

(adjacent to the campus) by bike. The many landscape areas and leisure routes make 

the campus an ideal place to connect to the bicycle network
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infrastructure scatteres green wedge

urban areas approach green wedge



Spatial analysis: routes on 

different scales

The conclusions from the historical analysis indicate 

that on the scale of  the wedge some interesting poten-

tial are present, though it should be more structured. 

The crux seems to lay in the infrastructure in the fi rst 

place, because these lines are the most dominant and 

structuring element. Moreover the reason for the cam-

pus to be located here is majorly driven by accessibility 

motives.

It is therefore interesting to study the spatial and 

functional qualities of  these infrastructural lines and 

networks. An analysis on the three infrastructural net-

works along the BEA2 shows three very different quali-

ties, which will be discussed now.

The three different infrastructural networks passing 

traversing the area of  the Brainport Innovation Cam-

pus are the highway accessing the entire city with the 

rest of  the country, the Oirschotse dijk, a regional road 

connecting the inner cities of  Eindhoven and Oir-

schot, and the Slowlane passing by the canal, a newly 

developed bike route encircling the city of  Eindhoven.

The Highway network is a large scale structure of  an ongo-

ing route with parallel lanes leading to exit roads entering 

the city. For the highway the exit at the BEA2, leading to 

the Anthony Fokker weg, is an important one because it ac-

cesses both the airport as logistic campuses in Meerhoven 

and Acht. 

An interesting aspect is that from the Highway the green 

wedges are still clearly visible, in contrast to the urbanized 

view when driving between Eindhoven and Veldhoven. 

Ironically, the highway is a major element degrading the 

green entity the wedge once was.

The Highway playes a major role for the Brainport econo-

my, because it connects the most relevant industrial areas 

and companies directly with the rest of  the Netherlands and 

Europe.  

This is the reason why the SRE (the governmental entity of  

the Triple Helix in Brainport) desires to make the highway 

the Brainport Avenue when crossing Eindhoven. Here the 

Brainport activities will be showed to a large public passing 

by.

highway network Oirschotse Dijk Slow lane/ canal

The Oirschotse Dijk has been part of  all the historic maps 

showed in this chapter. It is an historic route connecting 

Eindhoven with Oirschot traversing the landscape, and the 

route functions like this still today. 

The road forms a corridor, embellished with three lines of  

trees on each side. the linear orientation makes the route 

very strong in the landscape, crossing both urban settings as 

landscape settings.

In a way the route could be considered a thematic route, 

passing fi rst Eindhovens inner city, then its historic Philips 

sites. Thereafter in crossing the green wig in a sectional man-

ner, traversing the area of  the future Brainport Innovation 

Campus as well. Finally it traverses the Oirschotse Heide, a 

wild natural area, fi nishing in the centre of  Oirschot. 

The route is, in spite of  its strong orientation, unambiguous 

due to its use: cars use it as regional accessibility and beside 

it is a leisure route. The new plans of  the municipality, mak-

ing the route predominantly for leisure activities, naming 

it the ´Green Corridor´, would make the route more logic. 

However, the crossings with main roads will be important 

Another newly developed route is the Slow lane, binding all 

major Brainport campuses and landscapes in the periphery 

of  Eindhoven by one continuous bike lane. 

This route is very large, making the particularly interesting 

part for this thesis the place where this route follows the 

canal side along the area of  the future campus.

The route is highly enclosed by trees, having the canal exag-

gerating its strong linear orientation. The route is shady and 

intimite, showing the surrounding buildings and landscapes 

only at specifi c moments. 

Adjacent functions of  a large scale, like the higway and the 

airport, are strongfully hidden between lines of  trees, mak-

ing visitors forget that the area is highly infrastructuralized.

More northwards the slow lane acquires a broader view of  

the surroundings while tree lines get thinner and more wide-

ly plant, creating a view over the farms. 

The Slow lane is highly thematic, and the Brainport Innova-

tion Campus would be a logic addition to its route.
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the wedge as an entity faces to much pressure 

allow that green entity partially dissapears

The statements made considering the spatial qualities of  the 

BEA2 shows an interesting paradox: on one side the area 

is perfectly suitable for the development of  the Brainport 

Innovation Campus. The area is excellently accessible on 

many scales and by many modalities, from train to boat and 

from car to airplane. 

On the other side new developments would decrease quali-

ties of  the green wedge even more. Considering the sturdy 

and continuous green area inside the city that the wedge 

should be, it gradually becomes a scattered area with a mx 

of  landscape and city. 

Another quality of  the wedge, a green connection between 

the city and the countryside, seems only partially maintain: 

not a green area connects both, but two routes with a green 

character, the Slowlane along the canal and the Oirschotse 

Dijk. Nonetheless, both routes possess high qualities, mak-

ing the urbanized surroundings partially disappear in its im-

mediate green surroundings. 

However the green wedge forms a clear element in Eind-

hoven, structuring the city with landscape qualities, it is 

inevitable that Eindhoven will not expand inside this the 

north east wedge. The economic interests are simply to high 

to not develop at along the airport and the highway. 

Therefore it should not be the question whether the green 

wedge must be maintained as a green buffer zone in the city, 

the question should be what the new qualities of  the green 

wedge should be. Beside remaining as a connection between 

city and countryside it could give high quality to the Brain-

port Innovation Campus. This does not even have to mean 

that the continuous green areas have to disappear. 

Where the infrastructure and the urbanization might be of  

more importance then the green qualities on the scale of  the 

green wedge, the green qualities should defi nitely be main-

tained in the smaller scale of  spaces within the green wedge. 

On a more human scale the place could be maintained very 

green, even though in the vicinity large infrastructural ele-

ments are located.
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back chambers

levelling barriers

framing elements

partitioning areas

managing scales

maintain quality on smaller scale
create continuous space using several elements

The highest potential of  the wedge on a smaller scale is the 

´green chambers´ that emerged out of  the original parcel-

ling and the hedgerows accentuating them. These chambers 

form green buffers to its surroundings and create open 

spaces with a clear framework of  trees.

These chambers can be interlinked to form continuous 

spaces with a green atmosphere. Nevertheless, they should 

also give space to the newly build campus, that thus be-

comes a campus with a green atmosphere as well.

Some important spatial opportunities these chambers offer 

are shown in fi gure 35. Firstly the interconnection between 

the chambers give an interesting sequence of  rooms around 

corners, or in different orientations. It makes green hedges 

a buffer between rooms of  different scales, or a buffer to 

highways and airports. 

The height of  the trees gives an interesting scale play with 

the elements positioned within these chambers. Also the 

contrast between the linears like the Oirscchotse Dijk in 

comparison to the more squared chambers gives the idea of  

corridors and ´lounges´. 

Another interesting aspect of  using these chambers for 

structuring the area and the campus is that it makes the 

green wedge more an entity again. The structure of  parcel-

ling has been conducted over the whole wedge, from Wiele-

waal up till Oirschotse Heide and is therefore a strong ele-

ment  shape a unifi ed atmosphere over the entire wedge. In 

this manner the will show similarities all over the area even 

when scattered. 

routes with chambers
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4.0 CAMPUS

This fi nal chapter brings all statements from previ-

ous chapters together by explaining the fi nal result of  

this graduation project: the concept and design of  the 

Brainport Innovation Campus.

The two main questions, a programmatic one and a 

spatial one, are partially answered in chapter 3 already, 

though this chapter brings both questions together in 

a design merging both the programmatic as the spatial 

side.

The chapter will fi rst explain the concept in clear steps 

an following to that the fi nal design will be demon-

strated in a map. The design is made on the level of  

a master plan, which means the form is defi ned up to 

the level of  architecture. The design gives the outline 

to what later could be fi lled in.

The plan nevertheless answers to the urgent questions 

on a urban level. The Brainport Innovation Campus 

will severely imperil the qualities of  the urban wedge 

as a sturdy green entity in the city. Further the campus 

should be used to make both the infrastructural knot 

as the urbanized areas in this peripheral part of  Eind-

hoven more ambiguous. 

Though perhaps the most important part of  the cam-

pus is how it should make the supplying companies 

collaborate and connect in a new kind of  urban design, 

branding the industry and creating high quality spaces 

at the same time. 
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eleven conceptual steps

Flight 

Forum

PP
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PP
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Flight Flight Flight 

ForumForumForum

solar energy 

for campus

Geothermal Heat 

Pump below ground

step 1: the current infrastructural network has high potential, but is too unambigu-

ous

step 2: create a ring road to structure all accesses by car, make the Slow Lane and 

the Oirschotse Dijk purely for bicycles. Connect surrounding economic areas

step 3: use ring road to structure parking. Further, connect different transport 

modalities at junctions

step 4: place general distribution at all infrastructural networks. Use general char-

acter for generating energy and storing heat and cool liquids for the entire area

step 5: defi ne how the green wedge must continue through the campus, consider-

ing the qualities the chambers provide

step 6: Use the old parcelling of  the area to defi ne the place for the campus. The 

parcelling already structured the trees and is therefore a strong spatial element
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step 7: place the campus considering the modular sizes of  each process, following 

the old parcelling, the defi ned green wedge and creating an interesting sequence

step 8: The sequence is chosen to create a nice routing through the campus, brand 

the campus on all networks and giving processes space to expand

step 9: The combination of  trees and buildings creates clear spaces that can be 

traversed along the route

step 10: the route has an interesting sequence now the buildings and green walls 

for paths, routes, corners, parks and entrances

step 11: to give the campus a truly public character, visitors will be attracted by 

facilities targeted at the large amount of  people passing the campus every day
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As a result of  these conceptual steps, a design is produced.  

The basis of  this design is again the connection of  infra-

structural lines. Figure 37 shows an overview of  the design 

of  the campus, in which the infrastructural lines are clearly 

visible and in which the ring road is the obvious structural 

element of  the area. 

Further the manner the grid is introduced within the green 

is visible. The large blocks are hidden for the route travers-

ing the campus. Further engineering and offi ces are not di-

rectly linked to the ring road, while the other clusters are. 

Each of  these clusters has thus a front side and a back side. 

The clusters are functioning in separate ways for a major 

part, and therefore not necessarily interwoven with each 

other. When necessary the ring road brings a solution. The 

strong grid in which the buildings are situated give the cam-

pus as a whole a unifying architecture on block scale. This 

could be played with in a manner creating a sequence not 

only in chambers in the green, but also on a level of  scales.

This sequence climaxes in the middle of  the campus, at the 

big gesture crossing the highway. Here the scale creates tall 

buildings visible from many parts of  the campus. This cli-

max is therefore meant as a visually binding element for the 

campus as well.

the road for pedestrians and bicycles is on a large scale em-

phasized: where all recreational roads go from inner city to 

countryside, this road is perpendicular, bringing an interest-

ing twist in the recreational network. On the small scale the 

road is a unifi ed road crossing the whole campus as a sec-

tion. This means that the road itself  is a unity while the sur-

rounding areas change, all clusters making different areas. 

The road not only consists of  clusters surrounding it, also 

the green chambers form openings, enclosed parts, orienta-

tions and barriers. 

The road connecting the campus to the airport is an inter-

esting addition to the existent situation. Where the entrance 

to the airport, with the Tulip Inn hotel on top of  the build-

ing as a recent addition, has always been on an industrial 

road, it is now on a green boulevard with the airport at the 

end. 

The idea is that parking is not anymore in the industrial 

zone around the airport, but in the green zone near the ca-

nal. This is possible due to accessibility from the ring road. 

After parking, the visitor arrives at the high quality space of  

the campus crossing the canal. From there the boulevard 

leads to the airport, making the area more pedestrian orien-

tated and more monumental than before.

Where the campus crosses the canal is made an opening in 

the green intimate lines surrounding its quays. Neverthe-

less, the intimacy of  the place remains in the small places 

sheltered by trees.

Another interesting place is where the highway connects to 

the campus in a petrol station. the campus itself  functions 

as a raststätte here, providing a grocery store, fl ex work 

places and leisure facilities. The entrance to the campus is 

the offi ce cluster, creating a high quality space in between 

the tall buildings.

Further the campus is entranced at the Oirschotse dijk. Fig-

ure 36 shows how the green chambers form a park adjacent 

to the Oirschotse dijk. Behind the decoration of  green the 

campus is entered. The entrance creates not only a rounded 

orientation, attracting the visitor, it also hides the buildings 

in separate spaces surrounded by green. Thus immediately 

intimate zones are created.

Figure 36: the entrance of  the campus at the Oirschotse dijk, creating a park and a sheltered entrance

Figure 37: a overview of  the campus, showing the infrastructural lines and the ring 

road structuring those. The clusters are positioned within the green chambers

the campus
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As a fi nal image two fi gure 38 and 39 show the campus 

from a more close perspective. Figure 38 shows the clean 

rooms positioned at the canal. The clusters have all a char-

acter of  their own, making them interesting to the public in 

a specifi c manner. 

The clean rooms are a closed entity, no public may enter. 

The rooms are dust free, and specialized employees work 

in white suits on very small modules to assemble. This is 

an interesting sight that should defentively be shown to the 

public. The closed character is mirrored by using the canal 

as a buffer towards the rooms.

Figure 39 shows another interesting sight of  the campus. 

It is the moment when the traversing highway crosses the 

campus. The green chambers of  the wedge are used here to 

devide the sight of  the campus, creating rooms of  buildings.

The buildings are orientated towards the green hedges and 

parcelling on the scale of  the wedge, creating an effect from 

the highway as if  you become part of  the campus. The 

buildings are opened towards the onespassing by, providing 

a glimpse of  the activities.

Figure 38: the Clean Rooms at the canal

Figure 39: the view from the highway, with the campus providing a glimpse of  its activities to the public 
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