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Global Cities
Contemporary globalization is caused by economic 
markets and connections (Steger, 2013). Advancing 
digital technology has created a digital economy 
in which cities and businesses have access to 
information and markets in an instance. Physical 
distances and borders no longer exist in a digital era. 
This economic globalization all started in Bretton 
Woods just after the Second World War. International 
organizations were created to establish international 
trade and allowing globalization. The mechanism 
initiated by British economist John Maynard Keynes, 
linked a gold-rated system in order to create a stable 
exchange system. In the first place those organizations 
were lending money to countries affected by war. 
Soon the welfare state expanded under strict state 
controls during the 1960s. 
 After abandoning the gold-rated system 
in 1971, the world got into a depression. However, 
a new age of neoliberalism against the collapsed 
Keynesianism began aiming against state-regulated 
economies. This new economic order lead by British 
Prime Minister Margaret Thatcher and US President 
Ronald Reagan, in the 1980s, liberated the economic 
markets around the world (Steger & Roy, 2010). At the 
end of the 20th century, technological developments 
of high-speed internet and satellites provided an 
advanced new age of information. This information 
has not only been used to have rapid access to 
financial markets, but it also gives information 
about relevant developments (Steger, 2013). In a 
capitalized world this gives away more freedom for 
individuals. The role of cities changed permanently. 
The globalization of business resulted in worldwide 
flows of goods and capital. The transition of industrial 
cities into nodes for business and finance connected 
to the world shifted the global economy (Global Cities 
Paper, 2016). Cities in the world became ‘Global 
Cities’ connected in global networks of supply chain 
systems. Especially in the northern hemisphere, 

where companies turned into conglomerates, well 
connected cities became Global Cities.   
 However, the global financial crisis in 2008 
has shaken the world. It turned out that the economic 
markets, that allowed risky speculative financial 
services and investment funds, could collapse after 
devaluation of global markets. Major investments 
have been limited and governments restrained. 
However, most Global Cities have survived the crisis, 
due to a diverse economy, urban mass and resources 
(The Rockefeller Foundation, 2014). So, if those 
‘resilient cities’ are the ultimate form of prosperity 
and progress, than cooperation between cities, or 
even countries, seems to be a similar model for 
global competitiveness in the 21st century. Therefore, 
research in spatial economic models for polycentric 
networks is key. 
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Figure 1: Network configuration of Dutch Polycentric netwerk



The Global City is a city of considerable size that is 
interconnected to the world in multiple dimensions. 
Not only is the Global City an engine for the world 
economy, it is also an attractive host for people 
and businesses because governments encourage 
globalization and take advantage of their position 
and resources (Global Cities Paper, 2016). Where 
for example, Mexico City has a population of 20.4 
million inhabitants on 1,485 km², Paris a population 
of 10.6 million on 2,845 km², and Singapore 5.5 
million inhabitants on 719 km², no Dutch cities 
have comparable quantities. However, due to the 
small area size of the Netherlands multiple midsize 
cities are close together and often mentioned as 
Randstad. In the Randstad live about 7 million people 
on an area of 4,300 m². The Randstad consisting of 
the four largest cities of the Netherlands is ranked 
third, after London and Paris in terms of quantitative 
metropolitan functions. Not one dominant city, but 
the Dutch polycentric region will be introduced as a 
Global City for global competiveness. 
 
Focus will be on the metropolitan urban functions 
distributed within the G5 of the Netherlands. 
Metropolitan functions determine prosperity and 
opportunities in functional urban areas. The Dutch 
G5 are the five largest cities in order of population: 
Amsterdam, Rotterdam, The Hague, Utrecht and 
Eindhoven. Almost half or the GDP is earned in the 
functional urban regions (REOS, 2016). Starting point 
is the discussion about cities in networks in today’s 
society. The world has been changed since the 
advent of globalization, capitalism and neoliberalism. 
Especially after the 21st century global crisis when 
governments are reluctant and economic markets 
changing. Mainports are not the most important 
economic engines of the Netherlands anymore 
(Cohen & Lalkens, 2016). Economic success in the 
future remains more on cooperation and clustering. 
Distances and boundaries are disappearing within 

the national structure of the Netherlands (Ministry of 
VROM, 2008).  Therefore, a new spatial economic 
model is needed to maintain and even improve the 
Dutch global position. So, how can the discussion 
about the Dutch polycentric network reach another 
level through policy design?
 
Theories about spatial economic models for 
polycentric cities are minimal and are based on 
assumptions and urban trends. The German Federal 
Institute for Research on Building, Urban Affairs 
and Spatial Development has published a study 
on metropolitan functions, and defining the spatial 
distribution in Europe (BBSR, 2011). Resulting in 
a correlation between metropolitan functions and 
locations on a European scale. It is now possible to 
look for spatial opportunities and network potentials 
on various scales. The principles of the German study 
are used to analyze the Dutch polycentric network. 
Additionally, the concept of borrowed size (Burger et 
al, 2014), together with theories about agglomeration 
benefits (Duranton & Puga, 2004) create a narrative 
towards Dutch polycentric network development.  
 The first part builds further on the theoretical 
position of polycentric networks and corresponding 
network externalities. Globalization is linked to 
economic evolutions and the changing role of cities. 
Challenges of polycentric network theories create the 
narrative for the Dutch situation. The second part 
includes the analysis of the Dutch G5 polycentric 
network. How does an existing polycentric network be 
enhanced through historic analysis? Also, the current 
state and discussion on multiple scales provides a 
complete picture of the current network. The Third 
part continues on the search for a policy design. 
What are the existing capacities of the network that 
can be built on? The conclusion is in the first place 
based on possible scenarios for future development 
of the network. Finally, the policy design consists of a 
toolbox for policymakers and planners. 
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     Building a narrativePart I.
Before continuing on the Dutch situation, the theoretical position of polycentric networks is given. First, a 
list of definitions understands the approach of the research. This will be elaborated on the theme of Global 
Cities. This leads to the next step of involving network externalities. How is a network able to borrow 
size? The final step of the narrative is an understanding of challenges that polycentric networks face. The 
underlying narrative is important before analyzing the network, mainly to validate the Dutch situation as a 
polycentric network.



2.1 Definitions 
The dictionary meaning of ‘polycentric’ states: “Having 
several or many centers” (Oxford Dictionaries, 2017). 
For ‘network’ the same dictionary results in: “A group 
or system of interconnected people or things” (Oxford 
Dictionaries, 2017). The pure definition of polycentric 
networks could therefore be described as a system 
of people and things distributed around multiple 
interconnected centers. 

Where Global Cities are spatially large economic 
relevant spaces, within polycentric urban regions, 
spatial concentration and specialization of economic 
activities take place (Kloosterman & Lambregts, 2001). 
This process of globalization driven by technological 
changes in transport and communication allows 
an expanded economic market. Within the network 
several sector-specific or specialized agglomeration 
economies are distributed. Those agglomerations or 
centers are located within commuting distances. A 
dominant city leading in politics, economy, science, 
culture for instance is missing. Apparent, the cities 
are both historically and spatially distinct. Urban 
networks have been studied to have the best scale 
for economic competitiveness within functional and 
political dimensions (Tomàs, 2015). Kloosterman and 
Lambregts have assigned urban regions all over the 
world, where the Randstad is the prime example of a 
polycentric network. Cities were not only stimulated 
to specialize, they also engaged in trade and services 
between the network and beyond as part of the global 
economy. Commuting patterns enable larger scaled 
markets comparable to metropolitan regions on their 
own. This improves international competitiveness by 
means of strategic clustering. They form the nation’s 
economic mass to compete in this global economy 
(Ducca et al, 2012).

Furthermore, in the same work, there are issues 
that define polycentric networks. In the first place, 
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common environmental topics connect a polycentric 
network. In The Netherlands this is for example the 
eternal battle against flooding along the North Sea. 
Secondly, transportation systems literally connect 
cities within networks. Direct intercity connections 
is a prime example. Because of commuting patterns 
between the network, the performance of the network 
depends on reliable transportation. Thirdly, economic 
linkages on a global scale differentiate polycentric 
regions. If an economic engine is affected, it has 
effect on the network as a whole. The last issue, the 
scale of the problem, is in line with the latter. In a 
network with for instance one major international 
airport in a certain city, other cities will face the same 
problem as well when the airport is not functioning 
properly. Nevertheless, a polycentric network should 
be capable of dealing with those issues. A network 
that is prepared is more likely to plan for economic 
and spatial issues on higher scales. 

Along with planning for polycentric regions comes 
institutional governance. Cities in polycentric 
networks are often under different administrative 
powers, making it difficult to deal with collective issues 
(Evers & de Vries, 2013). Those collective affairs are 
managed by governments in overlapping or adjacent 
urban regions as consolidate units within the global 
economy. The geographical connected economic 
regions are mostly a product of the neo-liberal area 
(Schafran, 2014). Overlapping markets instead of 
a mega-regional market describes the economic 
situation best. It is therefore not necessary for a 
polycentric network to have a single decision-making 
government. In small countries like The Netherlands, 
national governance is mostly dealing with collective 
issues concerning environment, transportation and 
space. 

Besides the definition of a polycentric network, the 
scale of the region generates discussion. Central 
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Europe as a whole (Blue Banana) could be seen as 
a densely populated network (Tomàs, 2015). But 
also, on micro scale, communities are more than 
neighborhoods because they form a network as 
well. Especially, the European Union has created an 
interconnected network of cities and regions. Urban 
region and mega regions are identified by using 
geographical and functional methods (Arellano & 
Roca, 2015). One is to look for settlement patterns 
and densities with satellite images. However, the 
more common definitions of polycentric networks 
(Kloosterman & Lambregts, 2001; Ducca, 2012)  limit 
polycentric networks to approximately commuting 
distances. Therefore, the term ‘region’ will not be used 
to indicate polycentric networks like the Randstad. 



2.2 Network externalities
Polycentric networks are synergizing spatially and 
economically into a detailed network of strongly 
developed  relations (Kloosterman & Lambregts, 2001). 
There have been several studies on agglomeration 
benefits in specific. Recently, a theory about network 
externalities has been developed (Burger et al, 2014; 
Meijers et al, 2015; Meijers et al, 2016). This theory 
adds to an economic micro-foundation mechanism 
of sharing, matching and learning (Duranton & Puga, 
2003). Furthermore, national policies on multiple 
scales indicate agglomeration effects. 

The first argument for polycentric networks as Global 
Cities is the concept of ‘borrowed size’. “A place 
borrows size when it hosts more urban functions 
than its own size could normally support. A borrowed 
size for one place means that other places face an 
‘agglomeration shadow’ because they host fewer 
urban functions than they would normally support” 
(Burger et al, 2014). Cultural amenities provide first 
evidence for this concept of network externalities. 
Not only cultural venues and specialized services 
represent those amenities, also higher-order 
functions show functional urban areas. Metropolitan 
urban functions are amenities like historical buildings 
and heritage sites. Public services are universities, 
hospitals, stadiums, concert halls, theaters, galleries, 
museums and higher-order retail. But also, cultural 
events like music and film festivals, exhibitions and 
airports. Between cities in polycentric networks there 
is an ever growing complex situation on higher spatial 
scales. This means that certain higher-scale functions 
are not automatically related to the size of a city. 
The polycentric network is strong enough to obtain 
sufficient urban mass. Theory about the concept 
was already introduced in 1973. “The concept of 
borrowed size, whereby a small city or metropolitan 
area exhibits some of the characteristics of a larger 
one if it is near other population concentrations” 
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(Alonso, 1973). 
  Moreover, midsize cities in a network can 
host urban functions that are normally only found in 
metropolitan areas. This borrowed size effect of one 
city, means agglomeration shadow for other cities 
in the network. Results of the same work have also 
concluded that only the largest places in a polycentric 
network profit most from borrowed size effects. On 
one hand, a single leading city is missing. Multiple 
midsize cities could host metropolitan functions, where 
smaller places in the network face agglomeration 
shadows. On the other hand, cities that have greater 
global accessibility, also have borrowed size effects 
on higher scales. The largest cities benefit most of 
borrowed size effects. Within the network there is 
no necessarily a relationship between the size of 
individual places and their functions. More important 
is the presence of various metropolitan functions 
within the network (Meijers & Burger, 2015). So, cities 
that have both advantages obtain most borrowed size 
from the network externalities.

The second argument of developing polycentric 
networks are the agglomeration benefits as drivers 
of economic growth (Glaeser, 2011). The lack of a 
large urban concentration could be compensated by 
a strong network. Small and medium cities within 
an agglomeration have a comparable magnitude as 
a larger monocentric city. Therefore, cities within a 
network have the benefits of a large city without the 
burdens of metropolitan cities (Midsize NL, 2015). 
This effect is increased when smaller places are part 
of the urban hinterland of larger places. “While cities 
borrow size through being well embedded in (inter)
national networks, being well embedded in regional 
networks generally does not translate into a higher 
level of metropolitan functions” (Meijers, Burger & 
Hoogerbrugge, 2016). 
 On micro-economic scale, polycentric regions 
make use of  the sharing, matching and learning 
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mechanism (Duranton & Puga, 2003). Cities share 
an urban function or economic market if their own 
size and population does not suffice. An example is 
Amsterdam Airport Schiphol. The airport is used by a 
greater reach than just Amsterdam. This means that 
only a network can host certain specific metropolitan 
functions that individual cities cannot. Matching 
occurs between different resources of multiple cities. 
For instance a knowledge cluster in one city has a 
need for a highly skilled labor force that is found in 
other cities as well. In a neo-liberal environment this 
is translated into an easier interaction of demand 
and supply. For learning opportunities arise within 
the network. This kind of cooperation is seen in 
partnerships of institutions. 

The third argument is about agglomeration effects 
in national models. This already includes the Dutch 
polycentric network because concrete reasons 
are mentioned in policy documents. For enhancing 
economic competitiveness in midsize regions REOS 
(Ruimtelijk Economische Ontwikkelstrategie) has 
been introduced as a partnership on a higher scale. 
REOS can be translated into ‘Spatial Economic 
Development Strategy’ or ‘Urban Regions Strong 
Together’. Goal is to focus on collaborative policy 
in order to profit from the network. Significant 
advantages are a larger workforce, companies and 
facilities (Ponds & Raspe, 2015). However, those 
assets have greatest effect on regional scale. This 
scale in The Netherlands stretches a city and 
surrounding places. This has been in line with the 
first results about borrowed size. Although, the effects 
on a larger scale could be enhanced by improving the 
connections of the polycentric network. 
 In addition, the level of a new spatial model 
could therefore be threefold. First, on the most obvious 
scale, of city regions. Cities which are close to each 
other, and share the same administrative government 
have the ability to think about networking possibilities. 

Second, on a national scale, the city regions within 
the polycentric network have more advantages if the 
physical distances are more acceptable. The urban 
regions within the network come together by means 
of infrastructure (Stead & Meijers, 2015). All kinds 
of metropolitan urban functions are present within 
this network. It is necessary that those functions 
are in locations accessible for the entire network to 
maximize network advantages. Market forces arise 
naturally within an polycentric network for specific 
clusters. Third, on an international scale, a strong 
polycentric network increases the economic output. 
The OECD (Organization for Economic Co-operation 
and Development) confirms these statements (Ponds 
& Raspe, 2015).    
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Figure 3: Suitcase with state budget
(Ministry of Infrastructure, 2016: MIRT overview)

2.3 Challenges
Agglomeration benefits in polycentric networks 
provoke discussion. In case of The Netherlands, the 
networks itself needs to be analyzed. How to deal 
with the division of the multiple  regions within the 
network? What is the size of the Dutch polycentric 
network? And when do agglomeration benefits 
have most effect? Those questions are dealt with in 
contemporary papers and discussions (Kloosterman 
& Lambregts, 2001; Ponds & Raspe, 2015; Stead & 
Meijers, 2015). 

Cities still take advantage of their position as strategic 
strongholds, so competition within polycentric 
networks has not been excluded (Kloosterman & 
Lambregts, 2001). There is a division between three 
agglomerations of the Dutch polycentric network. 
Amsterdam region and Utrecht form the Randstad 
North Wing together. The South Wing consists of a 
city corridor including Rotterdam and The Hague. 
Eindhoven Brainport region, as the fifth city of The 
Netherlands, is part of a series of cities in the province 
of Brabant. According to the same work, distances 
still have a role. Therefore, agglomeration benefits 
have more effect on lower scales currently. The effect 
could be enhanced in a better accessible polycentric 
network.
 
The role of the government is the final challenge. 
What role should the government take in advancing 
the Dutch polycentric network? There are plenty 
of discussions around this topic. On one hand, the 
government could develop another spatial policy nota 
for directing the network or one city in specific. On 
the other hand, the government could also operate 
in the background to allow a market driven situation. 
The latter does not contribute to a stronger network 
because major investments are made on the basis 
of the MIRT procedure (Ministry of Infrastructure 
and the Environment, 2016). Directors of local 

authorities submit projects for exploration. The state 
then decides the investments of infrastructural and 
large spatial plans. Therefore, competition is a factor 
between the cities in the polycentric network. 



15

Figure 4: Distribution of urban metropolitan functions in Europe
(BBSR, 2011: quantitative urban metropolitan functions)



Metropolitan Urban Functions
Global Cities and polycentric networks need to 
be analyzed from a spatial point of view to better 
understand metropolitan areas. Metropolitan 
functions form the basis for a globalized world. 
They can be considered as central places within 
agglomerations because these functions serve not 
only cities but complete networks. The German 
Federal Institute for Research on Building, Urban 
Affairs and Spatial Development has developed a 
method, including the state of the art in metropolitan 
research, for finding the spatial distribution of urban 
function between single cities and the entire network. 
 Metropolitan functions are categorized in 
five topics ‘politics’, ‘economy’, ‘science’, ‘transport’ 
and ‘culture’. BBSR analyzed 8,480 locations for 
metropolitan functions. The quantitative method 
used for finding metropolitan functions within the 
polycentric network of The Netherlands is based 
on this model. Also, the same data was used for 
researching network externalities by Burger and 
Meijers. The five topics are first subdivided into 
categories and then into concrete functions. This 
means a hierarchy is created in which all functions 
are linked to rates of metropolitanism. Those 
percentages are distributed according to ratio. The 
network is divided into five cities, the G5, where for 
each topic an index is made with a total of 100%. 
The reference model is not literally used while some 
data is not available or relevant for the G5. This has 
only been occurred in a few indicators and does not 
influence the results while data for all the five cities 
is used exactly the same. 

For the network analysis several themes are analyzed 
to have a complete overview of the Dutch polycentric 
network development. Instrument for the analysis 
are the five urban metropolitan functions. First, the 
historical evolution uses path dependent moments 
in history linked to the five topics. Second, examples 

of the policy evolution are linked to metropolitan 
functions. The policy analysis is done by looking at 
the most important spatial policy documents of the 
last decades, the spatial notas. Third, city profiles are 
based on ‘politics’, ‘economy’, ‘science’, ‘transport’ 
and ‘culture’ for having a complete outline of the 
network analysis. The themes are connected to 
the functional topics to create a spatial translation 
of the analysis. For the interest of the research, the 
contemporary situation of the polycentric network 
is sketched keeping in mind the ambitions and 
challenges of individual cities. 
  In the third part of the research, the future of 
the network, the same topics are evaluated towards 
the scenarios and vision. This allows a toolbox with 
spatial advancements for the polycentric network. 
The same language is spoken throughout the 
research ensuring a connected narrative. Impacts 
of the scenarios are based on available literature, 
evident based practical examples and urban trends. 
Some statements are based on experts assumptions 
due to a lack of predictable models. Nonetheless, 
the developed toolbox consists a starting point for 
policymakers. A fully developed economic spatial 
model goes beyond the scope of this research.  
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Reference model of functional areas by indicators  (BBSR, 2011)



The Dutch polycentric network analysis consists of four themes. First, to better understand the role of 
each of the G5’s cities, the position in the network on multiple scales is analyzed. Size and impact of the 
network varies in levels of scale. The position and distribution of urban metropolitan functions in the G5 
show a first impression of the city’s profiles. Secondly, the historical evolution is linked to the five topics 
of urban metropolitan functions. Critical moments in history have formed the basis for city specializations. 
Thirdly, not only history and critical moments have shaped the network, also the Dutch government has 
had an important role in planning The Netherlands. Especially, the spatial policy documents in the 20th 
century created the network of today. The notas are highlighted in aim, key features and with significant 
examples. The fourth part of the analysis gives an overview of city profiles and specializations for each of 
the five topics. This last part completes the analysis, and forms a pad for discussion. 

     The Dutch Polycentric G5Part II.



4.1 Position
The Randstad is an urban agglomeration consisting 
multiple corridor cities with longstanding spatial, 
political and economic relations (Kloosterman & 
Lambregts, 2001). The Randstad is the polycentric 
network of the G4 of The Netherlands: Amsterdam, 
Rotterdam, The Hague and Utrecht. Brainport 
region Eindhoven has to be included in the network 
because they form the social economic mass needed 
for a stronger global position. The Netherlands is 
highly urbanized, namely 75 percent of the Dutch 
population lives in urban areas. Almost 50 percent 
of the total population is accommodated in the those 
three largest urban regions where half of the national 
income is earned (Stead & Meijers, 2015). Therefore, 
the G5 is analyzed to form the Dutch polycentric 
network.   

Global Economy
The Global position of The Netherlands is best seen as 
the second most connect hub in terms of destinations 
[Figure 2]. More than 300 direct connections create 
a network between Europe, North America and Asia 
(Schiphol Group, 2015). Amsterdam Airport Schiphol 
functions in a hub and spoke network of airports 
(Schaafsma, 2014). Five hub-and-spoke networks 
are interconnected in Europe. Schiphol functions as 
a hub for airport alliance Skyteam. This alliance has 
‘hubs’ worldwide for decent direct connections. Each 
hub has a network of ‘spokes’. Therefore, Amsterdam 
Schiphol functions as a global node. The connections 
between Schiphol and the G5 are subject in part III.  
 The Netherlands has another global position 
in terms of logistic Mainport. The port of Rotterdam is 
after Shanghai, Singapore and Tianjin the largest port 
in the world and the largest port of Europe (EUROSTAT, 
2016). Both Mainports, Amsterdam Schiphol and 
Rotterdam Port, have a significant influence on the 
polycentric network. Partly because of the Mainport 
concentrations, The Netherlands remains attractive 
for foreign investments (Beunderman, 2016). 
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Figure 7: Network of destinations Schiphol
(Schiphol Group, 2015: Annual Report)

Figure 6: Network of scales layered



European Network
On European Scale the network of high-speed trains 
and economic regions determine the position of the 
Dutch G5. The Netherlands have a central position in 
the concentration of metropolitan regions. All the way 
from London, the Randstad, the Flemish Diamond, 
German Ruhr Area and along Northern Italy an 
economic structure is concentrated (BBSR, 2011). 
The same work mentions two other concepts of 
spatial concentrations in Europe. The models all have 
the agreement that the Dutch polycentric network 
is centrally located. Additionally, the connections 
between the agglomerations are determined partly 
by a strong network of highways and high-speed 
rail. The latter has been important to such an extent 
that all major train stations have been redeveloped. 
Amsterdam, Rotterdam, The Hague and Utrecht are 
all connected to the European network of economic 
hubs [Figure 8]. Belgium is directly connected through 
Breda and Germany through Arnhem. Both stations 
have had the same redevelopment as the G4. Only 
Eindhoven did not have a same scale redevelopment 
because it has no direct connection with Germany 
or Belgium. Therefore, station areas form a direct 
starting point to create a stronger international 
position including metropolitan facilities and nodes 
for regional connectivity (Ministry of Infrastructure 
and the Environment, 2012).
 

National Structure
The national structure of The Netherlands not only 
stretches the G5, but also includes other important 
nodes in the Dutch polycentric network [Figure 9]. As 
mentioned before, Breda (Brabantstad) and Arnhem 
(Arnhem-Nijmegen) connect the G5 internationally. 
Outside the network economic agglomerations have 
been formed both naturally and directed by the Dutch 
government. For example in the southern province of 
Limburg, Parkstad, is an alliance for coping with a 
sustainable economy. In the most northern part of 
the state two agglomerations function as regional 
economic centers. While the G5 in the national 
structure has a central position stretching to the 
Benelux, Germany and even further, focus will be on 
the G5 alone. The national network consists of spatial 
nodes and connections (Nota Ruimte, 2004). The 
two Mainports Amsterdam and Rotterdam connect 
the global network by air and sea. The Hague is the 
residential and governmental heart of the country. 
Utrecht is a linking node in the center and Eindhoven, 
as the smartest region, allows significant economic 
input. At a lower level, Greenports and knowledge 
regions are designated by the government as 
supporting economies. Connections are largely 
accomplished with point-to-point connections 
(Schaafsma, 2014). This means cities within the 
network are mostly directly connected. 
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Figure 8: Network of high-speed train destinations
(Railteam, 2016: Network map)

Figure 9: Polycentric network of the Dutch G5
(PDOK, 2016: Basemap Netherlands)



Agglomerations 
Within the national spatial structure, multiple 
agglomerations can already be identified. The 
position paper about agglomeration benefits already 
stated that advantages on the scale of city regions are 
better measurable than on the scale of the network 
or larger (Ponds & Raspe, 2015).  One factor is the 
amount of interactions that take place in this scale on 
daily basis. Those so called Daily Urban Systems, are 
parts of the network where commuting takes place, 
economic markets are based in and where regional 
projects and innovations occurs. The example of 
the South Wing is probably the most advanced 
concerning network externalities [Figure 10]. A light 
rail connection between The Hague and Rotterdam 
improves accessibility and thereby expands the daily 
urban system (Ministry of Infrastructure and the 
Environment, 2012). Light rail is also a catalyst for 
heavy rail connections between the rest of the network. 
It provides a decent public transport system between 
locations within the economic agglomeration.  

Functional Urban City Level
On city level, cities borrow size from adjacent places. 
A city could both have borrowed size effects and 
agglomeration shadows (Burger et al, 2014). The 
urban metropolitan functions have been divided into 
five topics whereby each topics quantifies certain 
specializations. In this way there is a division of labor 
between the cities in the network. There are two levels 
of relations within cities and their adjacent places. 
First, adjacent places feed the city but also the micro 
network on city level. Second, for specific functions 
the city connects to other city networks within the 
polycentric network. But, most people live and work 
in the same city region [Figure 11]. This hierarchical 
system of smaller, medium and midsize cities provides 
regional collaboration. Furthermore, it is this scale 
of city level in which network improvements can be 
directed. It is not about boundaries, but about how 
all kinds of metropolitan functions and labor markets 
can be accessed within the network. 
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Figure 10: Randstadrail South Wing agglomeration
(PDOK, 2016: Basemap Netherlands)

Figure 11: Eindhoven network on city level 
(Burget et al., 2014: Cities in network economies)



4.2 Historical Evolution
Most Dutch cities have followed a similar path until 
the end of the Middle Ages. On strategic locations 
along rivers or higher ground routes of trade marked 
the beginning of civilized settlements. Some of them 
like The Hague and Utrecht have Roman roots 
along the border of the Roman Empire, the Rhine. 
Later these settlements became fortified cities. 
Because significant parts of The Netherlands are 
located in the delta of several large rivers, water has 
always been central in spatial planning. Almost all 
city plans are based on polder allotments (Heling 
& Meijer, 2002). Since the late Middle Ages there 
is spatial planning and design in The Netherlands. 
The development of transportation has had a major 
role in creating networks. First, canals between 
cities and seas allowed faster and cheaper trade. 
Second, during the industrial revolution, a network of 
railways took over transport over water. Thirdly, the 
development of paved roads shaped a network of 
cities. The latter was initialized by Napoleon in the 
19th century. After the rise of automobiles in the 20th 
century, a network of highways connected economic 
clusters. The latest development in connecting cities 
has been sustainable and reliable public transport. 
Nonetheless, latest technological advancements in 
internet adds another dimension to spatial planning. 
The complete history of Dutch urban design and 
planning is beyond the scope of this research. The 
rapid urbanization of the last century is clearly visible 
[Figure 12].
 However, on the basis of several critical 
moments in the Dutch town planning a complete 
analysis for the historical evolution can be made 
(Ministry of Infrastructure and the Environment, 
2012). Critical moments in history have formed 
the basis for city specializations. Linked to the five 
themes of metropolitan functions links the current 
situation of the network to the open-ended historical 
evolution [Figure 13]. 
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Figure 12: Urbanization proces - G5  circled
(Must, 2016: Urbanization 1920-2010)
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Critical moment
City

Origin Growth Golden Age Industrial Age Modernity

Amsterdam 
 
 

1300
Dykes along Amstel
Toll privilige 
Fishing and beer

15th - 16th century
Storage center (wood, 
corn, ore, pelts, cod, 
salt)

17th century
Trade and colonization 
(World city)
Banking and stocks
Canals

19th century
Grand buildings
Canals and railway
Diamond

20th century
Growth and rivalry 
with Rotterdam
Metro 
Mainport

Rotterdam 
 
 

1340
Dykes at the Meuse
Damming of the Rotte
Fishing

16th century
Trade and industry 
(seatrade)
Port developments

17th - 18th century
Stagnation

19th century
City development
Infrastructure (port, 
water systems)

20th century
Mainport
Modern city
Experimental city
(reconstruction)

The Hague 
 

1230
Residential courtyard
Earldom
Governmental center

14th century
Textile industry and 
trade
Regional civic center
(meeting place)

17th century
Growth
City palaces
Dichatomy of workers 
VS. officials 

19th century
Royal seat of 
government
Infrastructure (rail)
Grandeur

20th century
Intern. Peace Palace
EU and International 
organizations 
Nat. administration

Utrecht 
 
 

1122
Roman stronghold 
(trade post)
Christian center 

10th century
Trade center until 16th
Cultural center (art)

17th - 18th century
University
Shift of power 
towards Amserdam
Stagnation

19th century
Stagnation
Railway node
Water defense

20th century
Steel industry
Growth (urban 
expansions)
Service sector

Eindhoven 
 
 

1232
Agricultural settlement
(trade post)

15th century
Guilds and craftsmen 
(shoe, baker, smith, 
tamer, ropes, cloths)

18th century
Cottage industry 
(linen, cotton, wool, 
leather, hats)

19th century
Industries (textile, 
wood, matchmakers, 
energy)
Railway

20th century
Philips empire
Urban growth 
(annexations)
University (Brainport)

Figure 13: Overview historical evolution G5 (Politics [] - Economy [] - Science [] - Transport [] - Culture [])
(Gemeente Amsterdam, 2016; Erfgoedhuis-ZH, 2016; Den Haag, 2016; Utrecht, 2016 & Gemeente Eindhoven, 2016.)
Amsterdam has always been a strong economic 
center for trade and investments. Rotterdam shows 
a strong agreement between investments in its 
port and city and the contemporary economy of the 
city. For The Hague, the existence of a residential 
courtyard in the Middle Ages has formed the basis 
for an administrative center. The establishment of the 
International Peace Palace has also attracted other 
international and judicial institutions in the city. Now 
the city has an economy based on these developed 
paths. Where Utrecht used to be the most important 

city of The Netherlands, stagnation due to a change 
of the feudal system, had effected the city until the 
industrial revolution. Since then, Utrecht has become 
the central city within the network including important 
infrastructural nodes. At last, Eindhoven turned from 
an agricultural settlement into an industrialized city 
where the Philips empire the greatest catalyst has 
been. This is also a confirmation of the definition 
of a polycentric network. Polycentric networks have 
numerous historically distinct cities.



Example of Amsterdam
Critical moments that have happened in the past 
and have effect on the current city specialization is 
formed by the path dependent evolution of a city. 
Path dependence is partly a place reliant process 
in geographical evolution theories (Martin & Sunley, 
2006). As an example Amsterdam is taken to feature 
this historical evolution. Amsterdam is founded 
around 1300 as a dyked settlement at the Amstel 
river. After obtaining toll privileges from Holland, 
Amsterdam soon developed into a city managed by 
the bishop of Utrecht, boosted by the miracle om 
Amsterdam (Gemeente Amsterdam, 2016). The 
first economy floated on importing German beer, but 
mostly on fishing and cleaning herring. 
  
Already in the 15th and 16th century The Netherlands 
developed as a political unity. Therefore, the roots 
of a polycentric network are in this period. Trade 
between the cities provide warehouses. Wood, corn, 
ore, pelts, cod and salt was stored in the city. Multiple 
economies arose around the storage center. Thus, 
the city experienced tremendous growth. Amsterdam 
became quickly the largest city of Holland. Through 
various wars the political center shifted towards The 
Hague. However, not until 1815 the capital moved 
definitely towards The Hague. 
  
Amsterdam got involved in colonization and global 
explorations. Wealthy and ordinary citizens invested 
in missions towards the Indian colonies. The outcome 
was successful and dividend multiplied. Soon a 
wealthy city expanded along the canal belts. Linking 
this towards a network of cities, Amsterdam was 
part of an alliance between Amsterdam, Middelburg, 
Enkhuizen, Delft, Hoorn and Rotterdam (Frentrop, 
2013). The VOC trading corporation may have been 
a monopoly, although cities under the VOC were 
related. The golden age flourished all over Holland 
until the end of the 17th century. 

At the end of the 17th century, world economy shifted 
towards London and Paris. In Amsterdam great 
differences between poor, rich and religions caused 
riots and disagreement. Soon after, democracy was 
introduced under the new republic. The city would 
have never catch up with London and Paris again. 
Industrial advancements came decades later. Trade 
was being liberalized and new economies at the end 
of the 19th century boosted the city. Infrastructural 
projects and grand buildings were the beginning of 
modern society. New building laws provided social 
housing and urban expansions in the 20th century 
until the Second World War. 
 
After the war, the city is focused on modern 
transportation. Schiphol Airport and the port of 
Amsterdam were expanded. After a period of rivalry 
with Rotterdam, the port position went to Rotterdam 
due to the loss of trade with former colonies. The 
ambition to become a large city, was translated in 
major infrastructure projects like a ring road and 
the metro system. The dichotomy between the city 
as residential place or production place demanded 
more and more space. Amsterdam is now facing 
a shortage of housing were all kinds of people, 
facilities should be integrated. This again, confirms 
the need for a new spatial economic model.
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Figure 14: visible spatial planning Netherlands in 1900 
(Kadaster, 2016: Tijdrijs, 200 jaar topografie)
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4.3 Political Evolution
The creation of a Dutch polycentric network has not 
only evolved naturally, the Dutch government has 
had an important role in planning the Netherlands. 
Especially, the spatial policy documents in the 
20th century created the network of today. The 
notas are highlighted in aim, key features and with 
representative examples. Planning on national scale 
has already been taking place since deforestation 
and dewatering. When there is need for more space, 
the Dutch simply make land reclamation possible. 
Dozens of lakes and wetlands have been reclaimed, 
even parts of the North and former South Sea 
were reclaimed by suppletion of sand (Ministry of 
Infrastructure and the Environment, 2012). Within 
the North-East Polder, one of the proclaimed areas, a 
relatively small polycentric network was planned. The 
network was an experiment based on Christaller’s 
Central Place Theory. A central city in the middle with 
higher order urban functions and on similar distances 
supporting places for living and daily needs. 
  
To manage growth and poor conditions in large 
cities the Dutch government initialized major urban 
expansion plans. Amsterdam was the first with large 
scale town planning. Berlage’s ‘Plan Zuid’ mainly 
had social housing and created an advantage for the 
city. Soon followed by the General Expansion Plans 
in all major Dutch cities. Amsterdam, Rotterdam, 
The Hague, Utrecht and Eindhoven ensured a 
steady growth over the cities, so all cities became 
more or less the same size. Implementation and 
reconstruction after the Second World War was 
influenced by the modern movement. This means 
districts were functionally different. Living, working 
and recreating all took place in other parts of the 
neighborhood.  

Nota of the West
Certainly, not all land is planned and designed in The 
Netherlands. Indeed, some parts are protected for 
build interventions. The first spatial nota, Nota of the 
West, in 1958 aimed at the Green Heart. Just before, 
the Green Heart was subject of discussion, the term 
Randstad was named as a belt of cities (Utrecht, 
Amsterdam, The Hague and Rotterdam) around 
the central green lands. During the discussion the 
government feared that the Green Heart would 
congest due to increasing growth. The Randstad 
was seen as polycentric metropolis and not as one 
immense metropolitan city. It was agreed to divide 
the land as a town and country model. A ring of cities 
surrounded by open green areas for agriculture. The 
concept of a self-sustaining society was translated in 
the Nota of the West.
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Figure 15: Spatial concept Nota of the West (1958)



First Spatial Nota
Soon after the Nota of the West, The first official Nota 
Space came in 1960. The policy had more depth in 
the consequences of growth in the Randstad. Instead 
of stimulating the migration flow towards the west, 
investments were made in northern and eastern parts 
of The Netherlands. The official name for managing 
growth in a model of polycentric cities was called 
‘Deconcentration Policy’. The expected growth in the 
Randstad of 1 million people was directed towards 
the outskirts of the cities, away from the Green Heart. 
Only for The Hague this was not completely possible. 
Therefore, urban expansions took place just inside 
the Green Heart. The newly built neighborhoods 
were safe and orderly and produced as repeated 
stamps in the landscape. The Green Heart was not 
only used for agriculture but recreation took a new 
role in society due to increased mobility.

Second Nota
In 1966, the expected population by 2000 was to 
be 20 million inhabitants. The government at that 
moment considered it to be extremely necessary to 
design a new spatial economic model. In line with the 
First Nota, the Second Nota, was about protecting 
the Green Heart and congestion of the Randstad. 
For the first time in history economic agglomerations 
were designed as a hierarchical model. The hierarchy 
was meant to plan a polycentric metropolis. Different 
colors represent the kind of urbanity with associated 
facilities and infrastructure. The roots of the South 
Wing, North Wing and Brabantstad remain in the 
Second Nota. Centers of growth outside these 
economic agglomeration were used for further 
Deconcentration. The bundled Deconcentrations 
were separated by green buffer strokes. Around the 
G4, new towns were founded at some distance to 
provide a green character. Additionally Breda, Zwolle 
and Groningen, three medium cities spread over the 
country, were also identified as centers of growth. 
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Figure 16: Spatial concept the First Nota (1960) Figure 17: Spatial concept the Second Nota (1966)



Third Nota and Nota Urban Renewal
In the 1970s the growth prediction was restricted to 
17 million people in the next thirty years. Bundled 
Deconcentration of the Second Nota in economic 
agglomerations was constricted. Booming towns 
close to major cities called ‘Groeikernen’ are the new 
instruments of the Third Nota in 1974. Those new 
generation new towns provide low rise in a green 
environment close to work and recreation. The main 
reasons for eleven new towns in a contained growth 
forecast is the overflow of deteriorating cities and the 
exploded car use. Already in 1976 an extension of the 
Third Nota was released to counteract the unbalanced 
growth. The ‘Urbanization Nota’ had to make sure 
that the outdated city centers would be attractive 
again on one hand. Metropolitan urban functions 
would otherwise lose its urban mass. Urban renewal 
and restructuring rundown neighborhoods attracted 
city dwellers again in major newly built projects. On 
the other hand, pressure on the Green Heart by new 
towns and urban expansions had to be managed. As 
a result of policy it was soon apparent that cities in 
The Netherlands evolved in the same form.

Fourth Nota and VINEX
The last official government controlled nota is the 
Fourth Nota of 1988. The largest difference with 
previous notas is the scale of policy. For the first time, 
the Nota focuses on the international position. The 
structural plan has been stretched until 2015. High 
qualitative cities and excellent infrastructure were 
key for the nota. The national structure connects the 
Randstad, Brabantstad and Arnhem-Nijmegen as the 
economic heart of the 21st century. Two Mainports in 
Amsterdam and Rotterdam should function as the 
economic engine of The Netherlands. Supportive 
clusters, called ‘Greenports’, ‘Brainport’ and other 
smart ports determine the national structure. 
Sustainability and care for the Green Heart and other 
national parks became more important than ever. 
The Fourth Nota initiated key projects in the major 
cities to create a stronger global position and provide 
extended metropolitan functions. 
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Figure 18: Spatial concept the Third Nota (1974) Figure 19: Spatial concept the Fourth Nota (1988)



The demand for extra housing has been planned in 
the extension of the Fourth Nota, the Fourth Nota 
Extra or VINEX. Massive new housing was planned 
close to existing cities according to an accessibility 
model. First the existing city should be redeveloped 
or restructured. Second, expansions should be on 
outskirts like former industrial areas or waterfronts. 
Third, new cities or VINEX towns are compactly built 
on distance focused on public transport.
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Key Projects
Since the late nineties various key projects have been 
built to improve the Dutch international position. 
The first generation key projects has changed the 
appearance of Dutch cities forever (van der Wouden 
et al., 2009). Large scale plans were implemented 
around urban nodes in city centers to emphasize 
metropolitanism. An example in the polycentric G5 
network of the first generation is ‘Kop van Zuid’ in the 
center of Rotterdam. The multifunctional plan became 
instrument for future developments in the city. Kop 
van Zuid is a former port area on an island where 
the headquarters of the steamship company Holland 
America Line used to be. The island connects the 
southern and central parts of the city. The completion 
of the island consists of multifunctional high-rise 
buildings and improved infrastructure. 

The second generation key projects are all concerning 
connectivity. This is a result of new policy focused 
on the global position. The government envisioned 
the polycentric network as the instrument for global 
competitiveness (Ministerie van VROM, 2003). 
The most important economic agglomerations are 
getting improved connections by train. Not only for a 
stronger network, also for an enhanced international 
connection and urban environment. The projects 
have been initialized as catalysts for more functional 
metropolitan investments. Excellent international 
connectivity, modern vital city centers and all kinds 
of facilities are ingredients for further investments. 
The key projects symbolize nodes in a highly urban 

Figure 21: First generation key projects, Kop van Zuid
(BNA, 2017: Woontorens Wilhelminapier)    1. redevelop

    existing city

    
    2. expand on
    outskirts

    
    3. on distance

Figure 20: Development model VINEX (1992)



network of cities where quality of life is a priority. 
The largest and most imposing cluster of buildings is 
the second generation project of the ‘Zuidas’ (South 
Axis) in Amsterdam. The Zuidas in the southern part 
of Amsterdam, close to Schiphol Airport, metro and 
the A10 highway has a potential of the economic 
capital of The Netherlands. When completed the 
Zuidas could even be a global financial hub. The plan 
contains millions of square meters of housing, office 
and facilities. The mixed use strategy allows pleasant 
spatial environments and an interesting business 
climate. In Rotterdam, The Hague and Utrecht city 
centers will be reconnected by new multifunctional 
transportation terminals. For Rotterdam, a new 
dynamic city center reflects the progressive vision 
of international logistic business center. The Hague 
has an important political position in the national, 
European and global network. The transportation node 
has an impact on multiple scales just like Rotterdam. 
On European scale they have the potential of high-
speed train connections. On national scale, they deal 
with increasing numbers passengers and related 
needs. On the scale of economic agglomerations 
they form the basis of the light rail connection in the 
South Wing. And on city level, the high quality city 
centers will be extended up to the stations. 

Furthermore, in Utrecht, the transportation node 
links the central and western parts of the city. The 
mixed-use developments is also a catalyst for the 
service sector in the city of Utrecht. The missing links 
in the international networks are the ports towards 
other polycentric and metropolitan agglomerations 
in Europe. Germany is connected on the eastern 
side of The Netherlands. The gate towards Frankfurt 
requires a quality impulse and boost for the complete 
eastern part of the Dutch polycentric network. The 
same approach has been done in southern part of 
the Network, Breda. After all, the second generation 
key projects allow a better accessible network. 
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Figure 22: Bird’s-eye over Amsterdam Zuidas 
(Gemeente Amsterdam, 2016: Visie Zuidas)

Figure 24: Transportation node Utrecht
(KIN, n.d.: Public Transport Terminal)

Figure 23: Second generation key projects, Rotterdam 
(Rijksoverheid, 2015: Rotterdam Centraal Station)



4.4 Specialization
Common theme for the network analysis are the five 
topics of urban metropolitan functions. The topics are 
used to have a coherent analysis of the network as a 
Global City. Politics, Economy, Science, Transportation 
and Culture describe metropolitan areas, therefore 
polycentric areas as well (BBSR, 2011). Results of the 
data on the five metropolitan functions are compared 
in terms of distribution, quantity and specializations. 
Goal is to search for a balanced network where all 
kinds of metropolitan functions are present. 

Results
To take a further look at The Netherlands, the national 
structure is divided into urban networks and economic 
heartlands. The G5 of The Netherlands consists 
of three urban networks with multiple specialized 
clusters. Urban metropolitan functions along the 
network are not equally distributed. The results of the 
model show the distribution of urban metropolitan 
functions in the G5 network. In Amsterdam almost 
half of all metropolitan functions can be found. Its 
specialization is thus wide and present in all five 
topics. Rotterdam has a total of almost 17% in the 
polycentric network. For transport a significant share 
due to its port is to be found in Rotterdam. The city 
has second most European enterprise headquarters 
of The Netherlands. To be more specific in the 
industrial sector. The Hague almost takes 20% 
of the G5. The city is a global capital for law and 
justice. Therefore, politics is assigned to The Hague. 
Transportation in the air is almost completely focused 
in Amsterdam. Rotterdam-The Hague and Eindhoven 
only have a supportive function to relieve the busy 
airport of Schiphol. Utrecht has a share of almost 
9% in urban metropolitan functions. Its specialization 
can be found in the service providing economy and 
science. Eindhoven as the smallest city of the 5 has 
a specialization in science and high-tech technology, 
which gives Eindhoven a share of 7,5%.
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Functional area Indicator group Indicator
1.1 National government National capitals

UN offices
EU political centres
EU institions
International organisations
Offices of non-governmental organisations

2.1 Enterprises Top 500 European companies 
2.2 Banks Total assets of banks
2.3 Government Municipal economic power
2.4 Fairs Fairs

3.1 Education and research Top 500 universities
Research and technical-scientific associations
Scientific journals
International congressess

3.3 Enterpreneurship and innovation Patent applications European Patent Office

Passenger volume
European scheduled flight connections
Intercontinental scheduled flight connections

4.2 Air freight transport Cargo volume
4.3 Long. -dist. pass. Rail transport Passengers volume on trainstations 
4.4 Maritime goods transport Container handling

Theatres
Operas
Music venue
Shows/events
Art fairs and biannual film festivals
Public art institutions
National Monuments
Michelin travel destinations
Sport stadiums seats
Summer Olympics
Other important sporting events

1.2 Supranational and politcally 
oriented organizations

3.2 Scientific communication

4.1 Air passenger transport

5.2 Sports

5.1 Arts

20%

1 Politics

2 Economy

3 Science

4 Transport

5 Culture

20%

20%

20%

20%

Used model of functional areas by indicators
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% indicator % indicator Amsterdam Rotterdam The Hague Utrecht Eindhoven
10% 10,0% 5,0% 0,0% 5,0% 0,0% 0,0%

2,0% 0,0% 0,0% 2,0% 0,0% 0,0%
2,0% 0,0% 0,0% 2,0% 0,0% 0,0%
2,0% 0,0% 0,0% 2,0% 0,0% 0,0%
2,0% 0,8% 0,2% 0,8% 0,1% 0,1%
2,0% 1,1% 0,1% 0,4% 0,4% 0,0%

Total % 20,0% 6,9% 0,3% 12,2% 0,5% 0,1%
5% 5% 2,5% 0,9% 0,6% 0,6% 0,5%
5% 5,0% 2,7% 0,0% 0,6% 1,6% 0,0%
5% 5,0% 2,2% 1,2% 0,9% 0,5% 0,3%
5% 5,0% 2,3% 1,4% 0,3% 0,8% 0,3%

Total % 20,0% 9,7% 3,5% 2,3% 3,5% 1,0%
6,7% 6,7% 2,2% 1,1% 1,1% 1,1% 1,1%

2,2% 0,9% 0,5% 0,4% 0,4% 0,0%
2,2% 1,9% 0,0% 0,3% 0,0% 0,0%
2,2% 1,5% 0,3% 0,3% 0,1% 0,0%

6,7% 6,7% 1,2% 1,7% 0,7% 0,5% 2,6%
Total % 20,0% 7,8% 3,6% 2,7% 2,1% 3,7%

1,7% 1,5% 0,0% 0,0% 0,0% 0,1%
1,7% 1,0% 0,1% 0,1% 0,0% 0,4%
1,7% 1,7% 0,0% 0,0% 0,0% 0,0%

5% 5,0% 5,0% 0,0% 0,0% 0,0% 0,0%
5% 5,0% 2,0% 0,8% 0,8% 1,1% 0,4%
5% 5,0% 0,0% 5,0% 0,0% 0,0% 0,0%

Total % 20,0% 11,2% 5,9% 0,9% 1,1% 0,9%
1,3% 0,7% 0,2% 0,2% 0,2% 0,0%
1,3% 1,3% 0,0% 0,0% 0,0% 0,0%
1,3% 0,5% 0,2% 0,2% 0,2% 0,1%
1,3% 0,8% 0,1% 0,1% 0,2% 0,1%
1,3% 0,8% 0,2% 0,2% 0,1% 0,0%
1,3% 0,8% 0,2% 0,2% 0,1% 0,0%
1,3% 0,9% 0,1% 0,1% 0,2% 0,0%
1,3% 0,6% 0,3% 0,2% 0,1% 0,0%
3,3% 1,3% 1,1% 0,2% 0,3% 0,5%
3,3% 3,3% 0,0% 0,0% 0,0% 0,0%
3,3% 1,3% 1,0% 0,0% 0,2% 0,8%

Total % 20,0% 12,1% 3,3% 1,4% 1,5% 1,7%
Total % 100,0% 47,7% 16,6% 19,5% 8,8% 7,5%

10%

10%

6,7%

5%

10%

Results of and distribution of metropolitan functions in the G5



Indicator
National capitals
UN offices
EU political centres
EU institions
International organisations
Offices of non-governmental organisations

Top 500 European companies 
Total assets of banks
Municipal economic power
Fairs

Top 500 universities
Research and technical-scientific associations
Scientific journals
International congressess
Patent applications European Patent Office

Passenger volume
European scheduled flight connections
Intercontinental scheduled flight connections
Cargo volume
Passengers volume on trainstations 
Container handling

Theatres
Operas
Music venue
Shows/events
Art fairs and biannual film festivals
Public art institutions
National Monuments
Michelin travel destinations
Sport stadiums seats
Summer Olympics
Other important sporting events
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Amsterdam Rotterdam The Hague Utrecht Eindhoven Total
0 0 1 0 0 1
0 0 3 0 0 3
0 0 1 0 0 1
0 0 1 0 0 1
16 4 16 3 2 41
99 9 34 33 4 179

22 8 5 5 4 44
1241 14 274 734 0 2263
6,4 3,5 2,5 1,4 0,9 14,7
17 10 2 6 2 37

2 1 1 1 1 6
9 5 4 4 0 22
234 1 34 2 0 271
124 25 21 6 2 178
4437 6414 2607 2076 10000 25534

58,3 0,85 0,85 0 4,3 64,3
188 23,5 23,5 0 72 307
134 0 0 0 0 134
1,62 0 0 0 0 1,62
341790 132212 133587 193077 61379 862045
45376 11900000 0 0 0 11945376

21 6 6 5 1 39
1 0 0 0 0 1
325 147 112 109 70 763
771 84 88 207 116 1266
28 6 6 2 1 43
311 67 79 35 16 508
7511 602 1165 1535 154 10967
114 55 40 27 4 240
111960 92207 18000 24428 41100 287695
16 0 0 0 0 16
6 5 0 1 4 16

Concrete indicators
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Descripton Source Year
Seat of government NRC 2008
United Nations System of Organisations UN System n.d.
Official Journal of the European Union C115/265 Protocol EUR-Lex 2008
Official Journal of the European Union C115/265 Protocol EUR-Lex 2008
List of international organisations Université de Genève 2015
List of NGOs Wango 2016

Top 500 companies by market value Financial Times 2015
Financial details of individual banks De Nederlandsche Bank 2016
Municipal budgets ProDemos 2016
List of exhibition venues M+A Expodatabase 2016

World University Rankings THE 2015
International research and technical-scientific associations Hoppenstedt 2016
Science Citation Index Thomson Reuters 2016
Science conferences AllConferences.com 2016
Global Patent Index European Patent Office 2008

Number of passengers in millions Schiphol Group 2015
Network of destinations Schiphol Group 2016
Network of intercontinental destinations Schiphol Group 2016
Number of freight moved in million tonnes Schiphol Group 2016
Number of passenger movements Treinreiziger.nl 2014
Maritime ports freight statistics EUROSTAT 2016

Theaters in The Netherlands Theaters in Nederland 2016
Operas in The Netherlands Dutch National Opera & Ballet n.d.
List of concert halls and music venues PodiumInfo n.d.
Events in Music by City Ticketmaster 2016
Festivals and biannual fairs ArtFacts 2016
Institions in the Netherlands ArtFacts 2016
Monument Register Rijksdienst voor het Cultureel Erfgoed n.d.
Tourist Attractions Netherlands Michelin 2016
Stadium in the Netherlands World Stadiums n.d.
All Olympics Games The International Olympic Committee n.d.
European Football Championships, Athletics and Aquatics UEFA, European Athletics n.d.

Description and source



Politics
Geographically seen, politics refer to institutions 
that represent a country nationally and globally. 
Politics surely belong to The Hague. The city is the 
administrative center of The Netherlands. However, 
the formal capital and largest city is Amsterdam. 
Therefore, a concentration of international and non-
governmental organizations is found in Amsterdam. 
The Hague has always been a city of prestige and 
grandeur due to its former function as residential 

center. The International Peace Palace, together with 
other international institutions, makes The Hague the 
global capital of law and justice. Rotterdam, Utrecht 
and Eindhoven have no significant characteristics 
in the network for politics. When it is linked to the 
polycentric network, The Netherlands has an eight 
position on European level. Improvements are hardly 
possible because of national population representing 
the number of seats in the European Union (BBSR, 
2011). 
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Figure 25: Urban Functions - Politics
(Photos Amsterdam: Rembrandthuis.nl; The Hague: nos.nl, europol.eu & vredesloop.nl.)



Economy
A substantial element of global cities are the financial 
and economic concentrations. Headquarters, banks 
and markets rule global economic markets. The 
presence of other large companies attract other 
companies and facilities as well. Amsterdam has 
almost half of the economic power in the G5 including 
most headquarters, fairs, and banking assets. Most 
important fairs and conferences take place in the 
city. Amsterdam has a wide range of specializations: 

international business and finance, high-tech 
industries and is the internet exchange hub of The 
Netherlands (Stead & Meijers, 2015). Rotterdam 
and The Hague have similar economic power. 
Where Rotterdam as an economic Mainport has a 
knowledge and manufacturing industry, The Hague 
has a knowledge concentration of international law 
and justice. Utrecht and Eindhoven have a more 
limited specialization. Utrecht for life sciences and 
Eindhoven has the high-tech industry (BBSR, 2011). 
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Figure 26: Urban Functions - Economy
(Photos Amsterdam: nu.nl; Rottedam: coid.nl; The Hague: Aerophoto.com & Eindhoven: e52.nl)



Science
The Netherlands as a country is completely focused 
on knowledge and service (CBS, 2011). However, 
research and innovation takes place at universities 
and technological knowledge institutions and 
clusters. Geographical quantities are measured 
by world ranked universities, technical-scientific 
associations and places for innovation or acquired 
patents. Amsterdam tops the Dutch G5 due to its two 
top ranked universities for economics and business, 

humanities, law, medicine, life-, computer- and social 
sciences (THE, 2015). In order of scientific power, 
Eindhoven takes second place due to its innovative 
power engineering and technology, physical and 
computer sciences. Science clusters are naturally 
specialized in Amsterdam and Eindhoven. Rotterdam 
scores in the middle. Although, Utrecht has an 
excellent university, The Hague scores better due to 
the presence of international conferences and the 
proximity of Delft University of Technology. 
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Figure 27: Urban Functions - Science
(Photos Amsterdam: karresenbrands.nl; Rottedam: tailored-treatment.eu; Utrecht: uu.nl & Eindhoven: tue.nl)



Transportation
Mainports used to be the most important 
geographical results of metropolitan areas in the 
Netherlands (Cohen & Lalkens, 2016). Concentration 
of transport in specific hubs has been the engine of 
the Dutch economy on a global scale for decades. 
It is therefore not surprising that Amsterdam and 
Rotterdam score high within the G5. The main airport 
of The Netherlands is in Amsterdam and tops out in 
numbers of passengers and destinations. Eindhoven, 

Rotterdam-The Hague have a supportive function 
for Amsterdam Airport Schiphol. Rotterdam takes all 
credit for geographical port function, measured by 
container handlings. The G5 scores equal for train 
connections, except Eindhoven scores lesser due to 
absence of international rail connections. Data traffic 
has not been included for this research, although 
Amsterdam takes all credit as the Amsterdam 
Internet Exchange. 

39

N

LEGEND

SCALE

    Capital

    EU/UN location

    International

     Organization

    Non Governmental

     Organization    

    G5 network

Politics

     The Hague

     Amsterdam

     Utrecht

     Rotterdam

     Eindhoven

    

   

0 25 km

5 10

20 10 5

25 50 100

LEGEND
     /         Airport/Maritime port

    Train station 

    Air passengers

     total of airport   

    Train passengers    

     total of city   

    G5 network

Transport   Amsterdam

     Rotterdam

     Utrecht

     The Hague

     Eindhoven

     cargo no data

     

     

     

     

     

    

20 10 5 mln

50 10 200 x1000

Figure 28: Urban Functions - Transportation
(Photos Amsterdam: karresenbrands.nl; Rottedam: tailored-treatment.eu; Utrecht: uu.nl & Eindhoven: tue.nl)



Culture
Culture is important for metropolitan areas because 
all kinds of people have opportunities to express and 
create a progressive society. Geographical locations 
for culture where people are brought together are 
divided into arts and sports (BBSR, 2011). Most 
cultural venues can be found in Amsterdam. It has 
a historical center and a multicultural society. Great 
museums, major events and exhibitions provide 
the city as a touristic center of The Netherlands. 

Utrecht is a lively student city with a rich history 
and picturesque center. Rotterdam and Eindhoven 
are both contemporary cities with industrial heritage 
and top of the list sport teams. Especially by sport 
achievements, both cities score better than The 
Hague. The Hague has nevertheless, a beautiful 
historic center where history and progression merge. 
Once more, the G5 network has a complete range 
of all urban metropolitan functions possible. The 
challenge remains in accessibility. 
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(Photos Amsterdam: europe-beyond.com; Rottedam: provast.nl; The Hague: landenweb.nl; Utrecht: domtoren.nl & Eindhoven: tts.nl)



41

Distribution in the G5 and comparing graphs of the five topics
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5.1 Context

Political 
Spatial planning has been decentralized and recorded 
in the Nota Space before the economic crisis. The 
latest nota is not in line with previous spatial notas 
because initiatives will be taken on lower scales. 
The how question is more important than the what 
question. However, The Dutch government does 
support economic and technological clustering. The 
Nota Space presented in 2004 is a spatial policy until 
2020, including a vision towards 2030. Citizens and 
private parties are getting more involved in spatial 
challenges. The aim is efficiently creating sustainable 
space (Ministeries van VROM, LNV, VenW en EZ). 
Four challenges are described to enhance livability 
and create development conditions. 
 The first challenge is creating an attractive 
business climate with an approach to infrastructure. 
Knowledge clusters are exploited along the A2, 
a connecting element in the polycentric network. 
Concentrations of these clusters can be found 
in Eindhoven, Amsterdam, Utrecht, South Wing 
Randstad, Wageningen, Twente and Groningen. 
Instead of actually designating certain specializations 
in the network, the network should be approached 
as a setting for business climate potentials. The 
second challenge described in the spatial nota is 
about mixed use. There is a need for urban living 
in the largest cities of The Netherlands. This will 
be further elaborated in the next section about 
social context. The third and fourth challenges are 
about integral disputes in polycentric networks. The 
government provides a framework for preservation 
and development of nature, culture and history. Also, 
climate change and extreme weather are current 
topics that require a national approach. Water 
systems need to be restructured. 
 For an advanced polycentric network, the 
national structure has been expanded [Figure 30]. 

On national scale economic agglomerations are 
dedicated to the national spatial economic model. 
The second generation key projects are instruments 
for the strategy. Point of discussion however is, if a 
third generation key projects in the near future would 
have added value for the future position of the G5. 
Another point of discussion is the inclusive city. Proven 
is that key projects and added metropolitan functions 
have added value for the international position. But 
prices rise, so lower incomes have no certain future 
in the existing cities (van der Wouden et al., 2009). 
Where the second generation key project provided 
transportation nodes, potential new project could 
focus on inclusive mixed use cities. 
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5. Discussion

Figure 30: National spatial main structure
(underlayer based on Nota Space, 2004)



Social and Economic
The world is changing since the past economic crisis 
into neo-liberal markets where governments are 
restrained. Economic markets are shifting and Europe 
is turning into a knowledge intensive economy (Global 
Cities Paper, 2016). The densely built cities in The 
Netherlands are facing a huge pressure for space. 
The strategy of Nota Space shifts the attention of 
the two Mainports towards knowledge clusters. In 
a network they form the backbones between the 
Mainports and other European urban agglomerations. 
Of all business parks in urban areas, 20 percent 
needs redevelopment to transit from industry to 
mixed use. Other issues concern segregation in urban 
areas. Instead o f expanding cities, urban renewal 
could reduce segregation in social neighborhoods. 
Moreover, compact cities are instrument for urban 
expansion. Intensive use of space is the solution in 
40% of the cases. Concentration on the outskirts and 
former industrial areas is the other side of the medal. 
The ABC policy as seen in the Fourth and VINEX 
Nota is replaced by livability and accessibility. 
  Besides, the spatial notas of the 20th century 
focused on diversified growth to create a strong 
polycentric network, the challenges of the 21st 
century again face growth in cities. The trend of living 
in cities is reflected by the CBS (Central Agency for 
Statistics in The Netherlands). The prediction method 
is confirmed by the central planning agency. Multiple 
models are developed to simulate growth until 2030 
[Figure 32]. Results are that all major cities in the 
polycentric will grow significantly in average conditions 
keeping in mind economic crises, migration and new 
housing constructions (PBL/CBS, 2016). Due to 
the possibilities and opportunities in larger cities, 
migration towards those cities, mostly by starters, 
is amplified. In the polycentric G5 network growth is 
relatively large, because the cities are bigger in the 
first instance. But, those cities have the most urban 
metropolitan functions and network externalities 

(sharing, matching and learning). City profiles are 
outlined for population and real estate (Figure 33-
34). The challenge for a new spatial economic model 
is to take the predictions into account. Especially 
in a situation where urban planning comes from 
decentralized governments and municipalities. 
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Figure 31: Municipal growth in Dutch Municipalities
(underlayer based on PBL, 2016)
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Maps of simulation models for Dutch cities (PBL/CBS, 2016)
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Figure 33: Development graphs 2015-2030
(PBL/CBS, 2016 & Woningmarkt cijfers 2016)
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AMSTERDAM
population 2015    households 2015    housing 2015  (2.2%) 
821,752       449,209        avg. price  €442,462
                   price/m2  €4,218 
                   houses   2933 
population 2030    households 2030     studios   1893
970,489       508,953        rental     4258

+18.1% (±149,000)    +13.3% (±60,000)

Rotterdam
population 2015    households 2015    housing 2015  (2.5%) 
623,652       314,963        avg. price  €223,559
                   price/m2  €2,022
                   houses   3519
population 2030    households 2030     studios   1441
687,264       333,230        rental     2977

+10.2% (±63,500)     +5.8% (±18,000)

The Hague
population 2015    households 2015    housing 2015  (3.1%) 
514,861       253,420        avg. price  €275,765
                   price/m2  €2,289
                   houses   2326
population 2030    households 2030     studios   1406
581,792       274,960        rental     4176

+13.0% (±67,000)     +8.5% (±21,500)

Utrecht
population 2015    households 2015    housing 2015  (1.9%)  
334,179       172,749        avg. price  €281,008 
                   price/m2  €2,824  
                   houses   791   
population 2030    households 2030     studios   605   
405,689       203,325        rental     1512

+21.4% (±71,500)     +17.7% (±30,500)

Eindhoven
population 2015    households 2015    housing 2015  (3.6%) 
223,209       113,525        avg. price  €339.364
                   price/m2  €2,503
                   houses   980
population 2030    households 2030     studios   322
241,735       121,244        rental     2463

+8.3% (±18,500)     +6.8% (±7,500)

Figure 34: Demographic City Profiles G5
(PBL/CBS, 2016 & Woningmarkt cijfers 2016)



5.2 Current Situation

Although, agglomeration benefits and the Dutch 
context have demonstrated the importance of a 
polycentric network in The Netherlands, a predictive 
model for the future situation is hardly possible. 
Various research has been done in polycentric cities 
and agglomeration benefits. Minor theories are 
about spatial translations, that cannot be predicted. 
Research rests on assumption, practical experience 
and urban trends. Therefore, discussion is trending 
and supporters and opponents have current debates 
in newspapers and online. 

Central planning should be carefully executed in the 
21st century where municipal ambitions and the 
voice of citizens are getting more important every 
day. An overview of challenges and ambitions for the 
G5 is given. Again, a functional polycentric network 
gives access to all functions within acceptable 
commuting distance. Amsterdam has the ambition 
to maintain its prime position, and therefore builds 
on the metropolitan area (Gemeente Amsterdam, 
2011). By intensive use of space where water and 
green are experienced the city puts is stakes on 
sustainable economic progress. Schiphol Airport, 
the Zuidas, IJ District and the Amsterdam Internet 
Exchange are the city’s specialized knowledge 
clusters. Rotterdam, in line with its path dependent 
history, has a strong drive to become an important 
port city (Gemeente Rotterdam, 2011). The port 
itself is just important as the collaboration between 
knowledge and manufacturing. Rotterdam provides 
a strong South Wing economic region with excellent 
transportation and attractive living and working 
where water, energy and climate change are adapted.  
The Hague confirms a stronger inclusive South 
Wing agglomeration (Gemeente Den Haag, 2016). 
Difference with Rotterdam is the specialization of the 
capital for service and international organizations, and 
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the stretch of knowledge between Rotterdam-The 
Hague-Amsterdam. Utrecht focuses as a polycentric 
center in the heart of the Randstad on multiple 
scales (Gemeente Utrecht, 2004). Utrecht is the gate 
towards the Randstad. The economic function area is 
formed by the flank Utrecht-Amersfoort-Hilversum. 
On city level three strategies are formed between 
Utrecht and Leidsche Rijn. Finally, Eindhoven has the 
ambition to become the progressive city in the south 
with projects and accessibility levels on multiple 
scales (Gemeente Eindhoven, 2013). 



Mainport Supporters Descripton and Argument Source Year
Dutch government Schiphol en haven zijn economische pijlers' NRC okt-16

directed policy for Mainports as economic engines 
Jan Dirk Dorrepaal Vaarwel Randstad, vaarwel 'Deltametropool' ROm! sep-16
Steven van Schuppen Expansion of Randstad with Brabantstad Magazine for planning

Mainport Opponents Descripton Source Year
Jan Jaap de Graeff Adviesraad: 'Schiphol niet meer belangrijker dan Eindhoven' Parool jul-16
Council Environment and Infrastructure knowlegde clusters just as important as the Mainports 

Overheidsbeleid haven en Schiphol achterhaald NRC jul-16
Editorial office newspaper Global pressure on Mainports, other sectors economically more interesting 

Overheid moet stoppen met mainportbeleid NRC jul-16
Editorial office newspaper From Mainports to digital infrastructure 

Schiphol en Rotterdamse haven niet langer motor van economie FD jul-16
Council Environment and Infrastructure Focus on knowledge clusters Eindhoven and Internet Exchange

Network Supporters Descripton Source Year
Friso de Zeeuw Wie wil er wonen in een megastad? Bijna niemand NRC sep-16
jurist/developer/professor of development Diversity in polycentric network; pleasant living, working and recreation  in green
"                                   " Maak van Mokum geen megastad Parool jul-15

Vigor of a polycentric network; cons of a metropolis Amsterdam incalculable
Wim Derksen Waarom @ZefHemel de stad overschat Blog okt-16
professor of sociology escalating travel times; greater wealth disparities; increasing prices 
"                                   " Grotere stad is helemaal niet altijd beter Parool okt-16

Bigger cities are not always better for the Dutch situation 
"                                   " Dromen van @ZefHemel helpen Amsterdam niet vooruit Blog okt-16

2 million city not realistich; prosperity due to network of trade and urban planning
Gemeente Utrecht, Rotterdam, The Hague & Utrecht as a gate to polycentric structure; Rotterdam and The Hague are in Structural Visions 
Eindhoven of larger Randstad and knowledge axis; Eindhoven multimodal accessibility 
REOS position paper and strategy for the G5 in a network Ministries of I&M, EZ  2016

Network Opponents Descripton Source Year
Zef Hemel Wil Nederland ertoe doen, dan moeten steden als Amsterdam flink groeParool apr-15
Prof. Urban and Regional Planning City as engine of economic prosperity; scale is critical mass
"                                   " De metropool als wereldwonder NRC sep-16

all metropolitan functions in one city; diversity 
Frank van Oort Inwonertal Amsterdam moet verdubbelen voor economische groei Parool jun-15
Professor of Urban & Regional Economics knowledge deploys better in one place
Gemeente Amsterdam maintaining prime position Structural Vision 

48

Matrix of arguments around the Mainport Policy and Networks



5.3 Accessibility

A polycentric network has cities and metropolitan 
functions on acceptable distance. There is some 
discussion around acceptable travel times for different 
travel aims. A pure polycentric network has cities 
accessible within one hour as a thumb rule (Georg 
et al., 2016). But also, the perception of travel time 
and distance differs per country. People from Global 
Cities around the world are accustomed to travel more 
than an hour for work on daily basis or the center on 
weekly basis. But people in The Netherlands are less 
likely moved in one hour [Figure 35]. The graph draws 
the corrolation between travel times preparedness in 
minutes for work (red) and metropolitan functions 
(grey). Research on commuting patterns [Figure 36]
has been done by the CBS and PBL (Netherlands 
Environmental Assessment Agency).

Within The Netherlands, commuters are used to 
travel by bicycle. Only, specific skilled functions are 
prepared to travel longer distances by car or train. 
Especially, in the Randstad and larger cities were 
the average inhabitant is more skilled, commuting 
patterns are visible (Dam, 2015). Frequent public 
transport, facilities around working location and 
specific functions are the most important reason for 
commuting (Ponds, 2015).
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Figure 35: Preparedness for work and amenities 
(Atlas voor Gemeenten, 2016: Commuting graph)

Figure 36: Commuting Patterns visualized 
(CBS/PBL, 2008: Commuting flows)



To answer the research question about existing capacities of the network that can be built on. The 
existing capacities have been analyzed in the latter part of the research. The second part of the question 
is answered based on scenario strategies. First, the challenges and priorities are made more concrete 
and linked to the five topics of urban metropolitan functions. The development towards a new spatial 
economic model overlooks alignments and overflow in policies. One scenario puts the polycentric network 
aside by all bets on the growth of Amsterdam. The other scenario focuses on further implementation 
of collaboration between the G5. For each scenario the impact is sketched on the basis of common 
knowledge, practical evidence, theories and urban trends. Discussion will be on what scale the network 
has its advantages. Finally, a future vision until 2030 is given as a toolbox for policy makers. 

       Towards a Policy DesignPart III.



6.1 Challenges
In general, accessibility between the three urban 
agglomerations within the polycentric network is the 
main challenge. The two Mainports are not the most 
important economic clusters anymore. The challenge 
is to stimulate transit oriented development so the 
capacities of the network could be better used. 
One way to do so is by improving the infrastructure. 
Therefore the physical distances and travel could be 
decreased, so more people are prepared to travel and 

the agglomeration benefits apply to a wider range. 
Another way is by improving the key locations that 
are easily accessible within the network.
 The concrete challenges, based on municipal 
and regional spatial visions, for the ambitions of the 
G5 are plotted against the five spatial topics of urban 
metropolitan functions [Figure 37]. Consequently, an 
overview of opportunities within the network are clear. 
This will be the first step to help the discussion about 
the future of the Dutch polycentric network further.
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6. Future of the Network

Challenge topic
City

Politics Economy Science Transport Culture

Amsterdam 
 
 

- Prime position
- Global Center

- Schiphol
- Zuidas 
(finance 
and global 
investment)

- Internet 
Exchange
- Science Park

- Regional 
transport
- Metro 
expansions

- Experiencing 
green and water
- Mixed use IJ-
district

Rotterdam 
 
 

N/A - International 
economy (port 
and industry)
- Allowing 
growth

- Science port 
Rotterdam-The 
Hague Airport

- Larger and 
more connected 
Randstad

- Urban 
functions for 
longer stayings

The Hague 
 

- Capital for 
international 
organizations 
and facilities

- Energy 
transition 
- Stronger 
South Wing

- Knowledge 
axis Rotterdam-
The Hague-
Amsterdam

- Accessibility of 
airports 

- Tourist 
facilities 
- Inclusive 
urban living

Utrecht 
 
 

N/A - Market 
function for the 
Randstad (vital 
and service 
providing)

- Scientific 
City for health, 
sustainability 
and life 
sciences)

- Gate to 
polycentric 
network 

- Inclusive 
urban living 

Eindhoven 
 
 

N/A - Progressive 
high-tech 
industry 

- Innovation and 
technology 

- Multimodel 
accessibility 
(Brabantstad, 
Randstad, 
Europe)

- Social 
cohesive city 

Figure 37: Overview position G5 cities within the polycentric network 
(Structural visions of the G5, Position paper REOS and Structural vision Randstad)



6.2 Priorities 
The second step in the strategy towards a toolbox 
for the Dutch polycentric network are the alignments 
and overflows. The alignments between the five cities 
determine the capacity of the network that can be 
built on. Significant differences or issues decide what 
priorities should be implemented in the scenarios. 
General alignments are prior to the government and 
not as such for the polycentric network. Examples 
are alignment of national safety, extreme weather 
and climate change. Alignments where the network 
could built on are for instance livable and vital cities, 
reliable infrastructure on all scales and complete 
distribution of urban metropolitan functions. 
  As said, political alignment is task for the 
national government. However, there are certain 
aspects that politics in a polycentric network should 
not do. The most important one is not to control the 
markets and dedicate certain specializations to cities 
(REOS, 2016). Sure, markets could be connected for 
sharing, matching and learning. Thus, for economy, 
international competitiveness is a process of 
liberated markets. Investing in Mainports will not help 
future business climate and economic successes 
(NRC, 2016). Digital infrastructure and knowledge 
clusters are more important (ANP, 2016). Allowing 
growth in green and mixed use areas is then more 
valuable. This comes to the third topic of science. 
In a polycentric network it is not desirable to have 
competition of overlapping sectors within. Supporting 
a knowledge axis adds value on the other hand. To 
create such knowledge axis transportation should be 
excellent. On international scale, airports need to be 
accessible for all cities within the network. Science 
ports along infrastructural nodes could possibly 
be third generation key projects. But, a polycentric 
network is more than connected economic markets. 
Living and recreating are the other two factors that 
determine the success of the network. An integral 
plan for green between the cities, intensively used 

is more important than individual city branding. If all 
cities are accessible within an acceptable travel time, 
the agglomeration benefits will enlarge. Research has 
been done for preparedness within the G5 [Figure 
38]. The aim is to discuss about improving the graph. 
Opportunities lay within the connections between the 
three economic agglomerations. Especially between 
Brainport Eindhoven and the Randstad. 

The same goes for connections on higher and lower 
scales. The first mile and last mile could be crucial in 
accessibility. Excellent regional transport decreases 
travel time. As well as frequency, people are more 
prepared to travel if the frequency of public transport 
is higher. 
 On a global scale it is important to be 
quickly accessible from airports. A quick scan 
shows the current situation [Figure 39]. Again, 
Eindhoven has the least favorable results of the 
scan. Although, Eindhoven has its own airport, the 
connection between Eindhoven and the other cities 
is not within acceptable times for commuting and 
facilities. An example for clarification, Eindhoven has 
a specific knowledge cluster with global potentials. If, 
Amsterdam was accessible faster, more people could 
commute between Eindhoven and Amsterdam on 
daily basis. The arguments for network externalities 
are discussed in part I. 
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Figure 38: Preparedness for G5
(Atlas voor Gemeenten, 2016: Commuting graph)
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Amsterdam 
Airport Schiphol
(AMS)

Rotterdam The 
Hague Airport 
(RTM)

Eindhoven 
Airport
(EIN)

Lelystad Airport

(LEY)

Düsseldorf 
Airport
(DUS)

Brussels Airport

(BRU)

Amsterdam
15m (10/h)        ++

30m (20km)       ++

70-110m (8/h)      -

60m (70km)          0

110m (4/h)          --

110m (130km)     --

70m (3/h)             -

60m (60km)          0

130-210m (1/h)  --

200m (230km)    --

160-180m (3/h)  --

170m (200km)     --

Rotterdam
20-30m (9/h)    ++
  
40m (60km)         +

30m (12/h)        ++

10m (10km)       ++

100-120m (4/h)  --

80m (100km)        -

120-130m (3/h)  -- 
  
90m (120km)        -

160-200m (1/h)  --

160m (230km)     --

100m (1/h)          --

120m (140km)     --

The Hague
30-40m (6/h)       +

30m (40km)       ++

40m (8/h)            +

30m (20km)       ++

120m (6/h)          --

90m (140km)        -

110m (2/h)          --

80m (110km)        -

100-180m (1/h)  --

160m (240km)     --

140m (1/h)          --
   
150m (170km)     --

Utrecht
30m (4/h)          ++

40m (50km)         +

70-80m (6/h)        -

50m (60km)          0

80m (4/h)             -

60m (90km)          0

80m (2/h)             -

60m (60km)          0

100-180m (1/h)  --

120m (190km)     --

150m (1/h)          --

130m (170km)     --

Eindhoven
90m (4/h)             -
 
80m (130km)        -

110m (4/h)          --
 
80m (120km)        -

20m (8/h)          ++

20m (10km)       ++

130-140m (2/h)  --

100m (110km)    --

120m (1/h)          --

80m (115km)        -

130-170m (2/h)  --

90m (130km)        -

Figure 39: Central Station - Airport (0-30 min ++ | 31-45 min + | 45-60 min 0 | 61-90 min - | >91 min --)  
(Source: Google, 2016 & 9292.nl: accessibility public transport and car)

Figure 40: Accessibility map G5 (green: 15 min | lime: 30 min | yellow: 45 min | red: >45 min)  
(Source: Google, 2016 & 9292.nl: radians are broadly tested and determined using Google Maps)

Amsterdam

Schiphol

The Hague

Rotterdam

Breda

Arnhem

Eindhoven

Utrecht



6.3 Scenarios

Amsterdam Metropolis 
The first scenario conducted in the research is based 
on the growth of one city in particular to compete 
on global scale. Amsterdam is the most obvious 
choice for metropolitan growth. The city has the 
potential and ambition to grow significantly. Also, 
Amsterdam already has almost half of the quantitative 
metropolitan urban functions. Further, metropolitan 
region Amsterdam has in the near future the greatest 
demand for housing. Therefore, a possible situation 
for 2030 could be a population of at least 1 million 
inhabitants. The city center of Amsterdam could 
be extended along metropolitan axles of metro 
connections, pedestrian oriented public space and 
urban facilities towards the ring road around the city 
of Amsterdam. 

To understand the underlying narrative of the 
scenario, the context in which the scenario takes 
place has to be understood. First, the government 
decides to redistribute the MIRT budget and gives 
the main part to projects on hold in Amsterdam. 
This facilitates economic advantages in one city 
and ceases development in other cities. Second, 
the economic service and financial sector is moving 
towards Amsterdam. The Zuidas transforms 
with the aid of the MIRT into the financial hub of 
The Netherlands. Consequently, infrastructure is 
upgraded to provide a decent accessibility model. 
The expanded metro system provides the expansions 
of the city center. Therefore, the main radial roads 
could be transformed into pedestrian friendly urban 
plazas. The Government invests in the development 
of the A10 highway around Amsterdam. Service 
companies are moving towards Amsterdam due to 
the opportunities. Skilled labor force is moving along 
because of the conveniences in the Amsterdam. At 
short notice this creates a vicious circle in which 

Amsterdam attract lots of people, companies and 
(global) investments.
However, in the long term, the city of Amsterdam is 
getting too congested and exclusive. The economic 
hot spots are driving the prices explosively. Middle 
class is expelled to the outside of the ring. In the 
city center the higher upper class settles due to 
the presence of all urban metropolitan functions 
and prestige. The social class has quickly left to 
neighboring towns or other cities in The Netherlands. 
After a while, selection and sorting takes place. 
Therefore, the other cities in The Netherlands face 
again a positive flow of population, companies and 
economic investments. 
  
In the first place, not all companies and economic 
concentrations have moved to Amsterdam. Referring 
to the historical analysis, many critical moments in 
history determined why certain sectors and facilities 
are located in one city specific. These local economies 
will not move to Amsterdam while the advantages 
of staying meets the requirements. Alongside, many 
local facilities and regional economies will be there 
under any circumstances. For example, the port of 
Rotterdam will not move because it is in a network 
of transportation, and as a result of the physical 
conditions of the port. For smaller places, functional 
urban areas provide a daily urban system for a 
location’s population. In liberal systems there is a 
self-regulating mechanism of supply and demand. 
Primary needs are always found in the immediate 
vicinity (Georg et al., 2016). Additionally, the 
capitalistic system depletes the locational resources 
and economic opportunities. 
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Figure 41: Overview of impact in Amsterdam and other cities

Figure 42: Impression of Metropolis Amsterdam
(VVAB, 2009: impression Amsterdam 2040 based on the structural vision)

Topic Impact Amsterdam Impact other cities
Politics MIRT investments for (infrastructural) projects MIRT budget only for reperations and restructuring projects 

Economy Diverse service and financing sector Decline and/or stagnation in other cities 
Zuidas as financial hub Facilities for basic needs
Interesting global business climate Specialized local economy with available resources 

Science Establishment and investments of service and technology companies Universities specialize more in local innovation
Clustering allows more innovation (examples of valleys) Relatively more skilled labor is moving to Amsterdam
Sorting and selecting on long term New economic opportunites after sorting

Transport Expanded metropolitan light rail system Longer travel times between Amsterdam and other cities 
Pressure on Schiphol Airport and metropolitan road system Preparedness to commute decreases

Culture More urban metropolitan functions due to more population Reduction of urban metropolitan functions
Exclusive highly urban city center (Agglomeration shadows of Amsterdam)
Green around Amsterdam more intensively used Greater differences between rich and poor, also spatially 

Housing Increase of new projects around the ring road Vacancy on short term
Exclusive upper scale city center Increase of social and middle class due to lower prices 
Middle class towards the outskirts Growth on long term  



Agglomeration Network
It is not likely that one dominant city will scatter the 
network. The cities in The Netherlands are too close 
together to create an outbalanced national structure. 
More likely is a balanced network where opportunities 
at different scales are optimized. Cities in polycentric 
networks have the advantage of inclusive living close 
to green and with varied cultures within the network. 
As a result of borrowed size, functional urban areas 
use network externalities (borrowed size) most 
efficient. However, for higher urban metropolitan 
functions a larger network or more urban mass 
is required. This comes to the regional scale of 
economic agglomerations. Collaboration on this scale 
provides a situation where daily, weekly and monthly 
urban systems come together. So, this scenario aims 
at the possibilities of agglomeration benefits on 
regional scale. 
 
Of course, the effects on larger scales and city level 
are also illustrated (Georg et al., 2016). On city level, 
a meso scale, the functional urban region consists 
of a city and adjacent places. When multiple cities 
are close together, new centers or clusters of a 
higher metropolitan scale are formed. An example 
is the South Wing Randstad. The Hague and 
Rotterdam both share an airport that could form 
the center of a collaborating science park. The most 
convenient location of meso developments are along 
infrastructural intersections. On macro scale, the 
Dutch polycentric network performs mostly on weekly 
or monthly urban systems. Additionally, the mega 
scale determines the size of the network in which 
trade takes place. Borrowed size and agglomeration 
benefits in a polycentric network are greatest for 
daily urban systems (Burger et al, 2014; Meijers et 
al, 2015; Meijers et al, 2016).
 

In order to provide stronger daily urban systems, 
accessibility is key for a spatial economic model. 
The accessibility between the three economic 
agglomeration regions could be even more improved 
as shown earlier. Role of the government needs to 
change to accept more local needs. Spatially, this 
means allowing three thriving urban regions to 
expand. Instead of green areas and red borders, 
the red borders could be expanded in exchange for 
more intensive use of green: nature and recreation. 
Especially, the need for housing in the largest cities 
of the polycentric network requires densification 
of existing urban tissue, redevelopment areas and 
agricultural space between the cities. 
  
First, The South Wing Randstad is used as an example 
where borrowed size is visible. Most of the population 
is prepared to commute between Rotterdam and The 
Hague (Ponds & Raspe, 2015). 
  Second, Brabantstad is also within commuting 
distance. Eindhoven to Breda takes about half an hour. 
More trade could take place if Eindhoven Brainport is 
better connected to the Randstad and Germany. The 
Ruhr Area, at the same distance as Amsterdam from 
Eindhoven, has a regional population of more than 5 
million inhabitants. A high-speed connection between 
Düsseldorf, Eindhoven and Rotterdam or Amsterdam 
could improve the preparedness of people to make 
use each other’s knowledge and resources (matching 
and learning). 
  Third, the North Wing agglomeration 
between Amsterdam and Utrecht has the potential 
of the financial and international network of The 
Netherlands. The central position of Utrecht and the 
metropolitan characteristics of Amsterdam could 
provide a highly urban network of working, living and 
recreating. While Amsterdam is eminently the city 
for international destinations, conferences, fairs and 
headquarters, it is therefore the city for international 
trade too. But, because not all economic activities and 
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specializations take place in Amsterdam, accessibility 
to the other agglomerations is needed. 
Strategy

To build on the capacities of the existing polycentric 
network improvements can be done twofold. For one 
thing, compacting coherent economic agglomerations 
allows a daily urban system with direct borrowed size 
effects. For the other thing, accessibility between the 
regions and trade networks could be enhanced. The 
government could thus also do two things. MIRT 
budgets could be spend on infrastructural projects 
of high speed railways. This was partly introduced 
with the Fyra Express connections within 10 years 
allows commuters to live in Amsterdam, for instance, 
and work in Eindhoven because of the high-tech 
possibilities. 

When the German government recognizes the 
potential trade and labor improvement, a high 
speed connection from Düsseldorf to Randstad via 
Eindhoven could be realized within a few years. Total 
export to Germany is more than 100 billion euro, 
import is more than 60 billion euro. What is more 
interesting is that 40 percent of the Dutch export goes 
to the federated state of Germany in which Düsseldorf 
and the Ruhr are located. Most of that export comes 
from the clusters around the connection: high-tech, 
horticulture and transport from the port of Rotterdam. 
Vice versa, 30 percent of the import comes from the 
federated state in Germany. The impact the three 
agglomerations for this scenario are compared and 
supported by examples for the five topics of urban 
metropolitan functions.  
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Figure 43: Overview of impact in Amsterdam and other cities

Topic Impact Agglomeration Regions Impact Polycentric Network Impact (European) Trade Network
Politics Allowing expansion and densification MIRT budget to decrease physical distances International collaboration to both advantage 

Controllable on provincial scale trade 

Economy North Wing trade and finance Easily accessible labor markets Stronger coherent Dutch economy 
South Wing trade and manufacturing Balanced relation between agglomerations 
Brabantstad trade and technology 

Science Sharing of specific labor Matching of clusters within network Learning from other parts of the trade network
Cross-over projects in regions Collaboration of projects between the economic agglomerations and the
Improved innovation within region global economy

Transport Daily urban systems within network Commuting and weekly systems on polycentric More complete network of international high 
Supporting airports  snoitcennoc niart deepselacs
Regional transport system Express train connections Schiphol well connected to agglomerations 

Culture Borrowed size for urban facilities Urban agglomerations surrounded by green for International range of housing and facilities 
Diversed cultures in the regions nature and recreation 

Preserving individual identities 
Housing Inclusive cities Possibility to work in one region and work in the Posstibiliy to live or stay  in Amsterdam and 

Regional housing program other because of more urban metropolitan functions 
and commute to other parts of the network



7.1 Vision and Mission Statement 

Walking through the last scenario, a new spatial 
model based on polycentric networks is most 
feasible. Challenge remains in pinpointing just 
instruments for improvements. From the analysis 
it is clear that predicting theory has not yet been 
developed. Statements about agglomeration benefits 
and network externalities have been checked on all 
kinds of scales. Network improvements or additions 
of urban metropolitan functions have the most result 
within the urban daily system or the functional urban 
area. Collaboration of cities within the same economic 
agglomeration enhances the agglomeration benefits 
and network externalities. The mission for the future 
of the Dutch polycentric network states: “Creating a 
stronger network in which the G5 can share, match 
and learn from the network on all scales”. The vision 
for this mission is defined on three scales:

- Urban agglomerations have access to all  
 kinds of urban metropolitan functions within  
 half an hour (sharing);
- Schiphol Airport is accessible from the G5  
 cities within one hour (matching);
- High speed railroads connect the polycentric  
 G5 network from Belgium and Germany  
 (learning).
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7.2 Toolbox

Key for developing a toolbox as a guide for policy 
makers is the focus of interventions. For the three 
scales, three different focal points are needed. The 
vision is being enhanced by values. The combination 
of values and focal points forms the basis for the 
toolbox. For the network on macro scale focus will be 
on infrastructure, while ‘accessibility’ is valuable for 
the network on the large scale. Values are motivations 
for the focus that are acceptable for an inclusive 
network. Within the national polycentric structure 
‘successful together’ is focusing on clusters along 
transit nodes. Transit nodes are on the intersection 
of two scales. They are accessible from the city’s 
local transportation system and they are within the 
first and last mile for travel to other cities within the 
network. Within the functional urban areas focus is 
on livable city centers. This livability not only stands 
for inclusive neighborhoods and supporting facilities. 
A local public transport system and mixed use areas 
increase travel time to work and urban facilities.
  

To be more concrete make every G5 city accessible 
within one hour by train after improving rail 
infrastructure. Express train between the largest cities 
for more preparedness to commute, but also the high 
speed connection between Rotterdam, Eindhoven 
and Düsseldorf. Regional infrastructure or light rail 
connections in the three economic agglomerations 
improves the first or last mile. Facilitating knowledge 
clusters as mixed use projects close to transit nodes 
gives access not only to the city, but also to the 
network more quickly. If the city centers are improved 
more inclusively, where all kinds of metropolitan 
functions, varied housing supply and intensive green 
use is within the daily urban system, the network 
would have the advantage of matching more. This 
means attractive living, working and recreation in a 
network where everyone has the freedom of choice 
to distribute the three aspects. People can live in 
an environment most suitable to their personal 
preferences. Companies have a wider range of 
workforce, therefore specific technological clusters 
face more input. And at last, urban metropolitan 
functions borrow size due to the fact that more 
people have access and are prepared to travel to 
the facility. To conclude, a vicious circle starts where 
people in the polycentric network benefit from global 
city appearances. 
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Tool Agglomeration level (sharing) Polycentric network (matching) Trade network (learning)

Focus Livable city centers Clustering at transit nodes (high speed) rail infrastructure

Goal Inclusive cities First/last mile improvement Accessibility 

Mixed-use working, living and recreating Improved network of labor Improved trade of knowledge (commuting 
Network Dealing with spatial pressure Collaboration is more accessible is more accessible) 
effect Improved daily urban system More urban metropolian functions G5 is accessible from airport network 

Example

LEGEND
    Highway

    Railroad

    Light Rail 

    Airport

    Transit node

    Urban agglomeration    

    Polycentric cooperation
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Toolbox as a starting point for policy makers

Düsseldorf

Eindhoven

Utrecht

A’Dam

The Hague

Rotterdam
Schiphol

1 h

45m

15m

15m

45m

15m

30m

30m

- High speed connection
Düsseldorf - Eindhoven - Rotterdam
 - Express trains
Eindhoven - Utrecht
Eindhoven - Rotterdam
- Schiphol accessible within 1 hour
from G5 cities 

1 h

- mixed-use development 
around transit nodes (red)
- supporting airports within 
agglomerations (orange)

Amsterdam

Almere

Utrecht

Schiphol

Lelystad

- Create a 30-minute daily system 
within economic agglomeration 
Utrecht - Amsterdam - Almere
- Urban expensions within this 
system (light rail in purple, 
urbanization in orange)
- Optimal borrowed size in FUA



7.3 Discussion 

Although, increased mobility and digital infrastructure 
do not make sure agglomeration benefits are equal in 
all scales of the network. Expanding the daily urban 
system in which all kinds of urban metropolitan 
functions can be found creates a stronger position for 
trade. Borrowed size has therefore the largest effect 
within economic urban agglomerations (functional 
urban area). On larger scales the secondary effects 
of agglomeration benefits mostly deal with weakly 
urban systems. 
  
The near future of the Dutch polycentric network 
should thus focus on improving the economic 
agglomerations. It is not yet possible to intervene in the 
entire Dutch polycentric and measure the improved 
effects for all cities, let alone the global network of 
trade and finance. It is for The Netherlands important 
to have government influenced urban planning on 
national scale. The advice is to change Mainport 
policy towards agglomeration policy. Manageable 
economic regions which are given the freedom 
to expand and collaborate even more. Moreover, 
the agglomerations are well connected by express 
trains so that the polycentric specializations and 
qualities are accessible to the global economy. The 
interventions on three scales make it possible to aim 
at enhancing the network.
 
Future research should focus on specific trade 
patterns. A simulation of flows of goods make it 
possible to Have the big picture on specialized patterns. 
From there a targeted strategy could be developed 
by policy makers for improving the network on the 
sharing, matching and learning aspect. Where this 
research has focused on accessibility and enhancing 
the daily urban system, future research is needed 
for greater systems. A few examples are given as a 

starting point. First, extreme weather and sea level 
rise is a future challenge for polycentric networks. 
How can the network provide safety when one city 
is having to deal with extreme natural disasters? 
Second, how can a polycentric network perform as a 
circular economy in a future where raw materials are 
no longer taken for granted? And third, a polycentric 
structure could transit to a self-sufficient system 
more easily than one large city without much space 
for energy supply and food production. But for now, 
a first step towards a new spatial economic model 
is the to create a stronger network in which the G5 
can share, match and learn from the network on all 
scales. 
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The Global City is a city of considerable size that is 
interconnected to the world in multiple dimensions. 
Not only is the Global City an engine for the world 
economy, it is also an attractive host for people 
and businesses because governments encourage 
globalization and take advantage of their position 
and resources. Where Global Cities are spatially large 
economic relevant spaces, polycentric urban regions 
have spatial concentrations and specializations 
of economic activities as well. In the case of The 
Netherlands, a dominant Global City is missing. 
However, the Dutch have a network of five medium 
cities relatively close together. The Dutch G5 are the 
five largest cities in order of population: Amsterdam, 
Rotterdam, The Hague, Utrecht and Eindhoven. To 
provide international trade and competitiveness in 
the future, a new spatial economic model is needed 
to maintain and even improve the Dutch global 
position. So, how can the discussion about the Dutch 
polycentric network reach another level through 
policy design? 

A theoretical position of polycentric networks is 
needed. A polycentric network has agglomerations or 
centers that are located within commuting distances. 
A dominant city leading in politics, economy, science 
and culture for instance is missing. This leads to 
the next step of involving network externalities. 
Polycentric networks are synergizing spatially and 
economically into a detailed network of strongly 
developed  relations. This theory adds to an economic 
micro-foundation mechanism of sharing, matching 
and learning. Agglomeration benefits differ on various 
scales. The hypothesis is that sharing, matching and 
learning on different scales can add to collaboration 
of the network, where accessibility is the critical 
factor.  

The Dutch polycentric Network analysis consists of 
four themes. First, to better understand the role of 

each of the G5’s cities, the position in the network 
on multiple scales is analyzed. Size and impact of the 
network varies in multiple scales. The position and 
distribution of urban metropolitan functions in the G5 
show a first impression of the city’s profiles. Secondly, 
the historical evolution is linked to the five topics of 
urban metropolitan functions: politics, economy, 
science, transport and culture. Critical moments in 
history have formed the basis for city specializations. 
Thirdly, not only history and critical moments have 
shaped the network, also the Dutch government has 
had an important role in planning The Netherlands. 
Especially, the spatial policy documents in the 20th 
century created the network of today. And last, city 
profiles can be distinguished due to the distribution 
of urban metropolitan functions. 

The research question is answered on the basis of 
network capacities and scenarios. The first scenario 
about implementing a single metropolis strategy is 
excluded due to the fact that cities in The Netherlands 
are too close together to create an outbalanced 
national structure. The capacities of the network are 
linked to accessibility.  This system forms the basis 
for a toolbox. On the scale of daily urban systems, 
economic agglomerations can be better connected 
and densified for sharing opportunities. One scale 
higher, of the polycentric network, first and last mile 
improvements create a basis for matching. Therefore 
agglomeration benefits on this scale improve because 
more urban metropolitan functions are within range. 
The highest scale of (European) trade can be 
improved with faster physical connections. Not only 
flows of goods take place within the network, but also 
flows of people and knowledge. Therefore, on this 
scale learning between clusters can be enhanced. 
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