
 

  
 

 

 

 

 

 

 

 

 
 

 

Urban planning and transport 
infrastructure provision in the Randstad, 

Netherlands –  
 

A Global City Cluster 
 
 

 
 

 
 
 

 
 

 
 

Prepared for the Roundtable on 

Integrated Transport Development Experiences Of Global City Clusters  
 

(2-3 July 2015, Beijing China) 
 
 

 
 

Dominic STEAD and Evert MEIJERS 
Delft University of Technology, Delft, Netherlands 

 
 
 
 

 
June 2015



 

 

THE INTERNATIONAL TRANSPORT FORUM 

The International Transport Forum at the OECD is an intergovernmental organisation with 57 member 

countries. It acts as a strategic think-tank, with the objective of helping shape the transport policy agenda 

on a global level and ensuring that it contributes to economic growth, environmental protection, social 

inclusion and the preservation of human life and well-being. The International Transport Forum organises 

an Annual Summit of ministers along with leading representatives from industry, civil society and 

academia. 

The International Transport Forum was created under a Declaration issued by the Council of Ministers of 

the ECMT (European Conference of Ministers of Transport) at its Ministerial Session in May 2006 under 

the legal authority of the Protocol of the ECMT, signed in Brussels on 17 October 1953, and legal 

instruments of the OECD. 

The Members of the Forum are: Albania, Armenia, Argentina, Australia, Austria, Azerbaijan, Belarus, 

Belgium, Bosnia and Herzegovina, Bulgaria, Canada, Chile, China (People’s Republic of), Croatia, Czech 

Republic, Denmark, Estonia, Finland, France, Former Yugoslav Republic of Macedonia, Georgia, 

Germany, Greece, Hungary, Iceland, India, Ireland, Israel, Italy, Japan, Korea, Latvia, Liechtenstein, 

Lithuania, Luxembourg, Malta, Mexico, Republic of Moldova, Montenegro, Morocco, the Netherlands, 

New Zealand, Norway, Poland, Portugal, Romania, Russian Federation, Serbia, Slovak Republic, Slovenia, 

Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom and United States. 

The International Transport Forum’s Research Centre gathers statistics and conducts co-operative research 

programmes addressing all modes of transport. Its findings are widely disseminated and support policy 

making in member countries as well as contributing to the Annual Summit. 

Discussion Papers 

The International Transport Forum’s Discussion Paper Series makes economic research, commissioned or 

carried out at its Research Centre, available to researchers and practitioners. The aim is to contribute to the 

understanding of the transport sector and to provide inputs to transport policy design. 

ITF Discussion Papers should not be reported as representing the official views of the ITF or of its member 

countries. The opinions expressed and arguments employed are those of the authors. 

Discussion Papers describe preliminary results or research in progress by the author(s) and are published to 

stimulate discussion on a broad range of issues on which the ITF works. Comments on Discussion Papers 

are welcomed, and may be sent to: International Transport Forum/OECD, 2 rue André-Pascal, 75775 Paris 

Cedex 16, France. 

For further information on the Discussion Papers and other JTRC activities, please email: 

itf.contact@oecd.org 

The Discussion Papers can be downloaded from: 

www.internationaltransportforum.org/jtrc/DiscussionPapers/jtrcpapers.html 

The International Transport Forum’s website is at: www.internationaltransportforum.org 

This document and any map included herein are without prejudice to the status of or sovereignty over any territory, to the 

delimitation of international frontiers and boundaries and to the name of any territory, city or area.  



 

3 

 

Table of Contents 

 

1. Introduction  

2. Agglomeration advantages and city clusters  

3. The role of transport policy in achieving agglomeration advantages in city clusters  

4. The transport system and infrastructure development in the Randstad 

5. Spatial development in the Randstad: polycentric metropolitan development 

6. Policies for managing transport infrastructure 

7. Conclusions: policy implications and lessons 

8. Questions for the roundtable 

9. References 

 

  



 

 

1.  INTRODUCTION  

 

The Netherlands is a relatively small but densely populated country. The country covers an 

area of 37,354 km
2
 and has a population approaching 17 million, which gives it a population 

density of 450 persons per square kilometre (Table 1). Despite its relatively modest size, it is 

the world’s 17th largest economy with high levels of income per capita (United Nations 

2014). The large majority of the country’s population (around 75%) is resident in urban areas 

in the Netherlands (OECD 2014), especially in the west of the country in the Randstad 

metropolitan region. Although it is a prosperous country, car ownership is below the OECD 

and EU average (Table 2), and also below the levels of its two neighbouring countries – 

Belgium and Germany (OECD 2013, EU 2014). Nevertheless, road infrastructure in the 

Netherlands, especially in the Randstad metropolitan region, is heavily used, and road traffic 

intensity (measured in vehicle-kilometres per network length) is relatively high in comparison 

to other EU and OECD countries (OECD 2013). 

The Randstad region is generally used to refer to a polycentric metropolitan area in the 

western part of the Netherlands, comprising the four largest Dutch cities (Amsterdam, 

Rotterdam, The Hague and Utrecht – sometimes termed the ‘Big 4’) as well as several 

medium-sized cities (Figure 1).
1
 There are however no official boundaries for the Randstad 

region and it does not coincide with any of the three tiers of government in the Netherlands 

(state, province and municipality). Consequently, different delineations of the Randstad exist. 

More importantly, the Randstad has no institutional foundation and no formal powers of 

decision-making, which means that policy is rarely developed for the Randstad region in 

isolation. According to Meijers et al (forthcoming), the importance of the Randstad region in 

national policy discourses is closely related to the dominance of certain political parties in 

government. 

Geographically, the Randstad is generally considered to consist of a less-densely populated, 

agricultural core (known as the Green Heart) surrounded by a ring of urban development 

approximately 80 kilometres in diameter. Although none of the Randstad’s four largest cities 

contains more than 1 million inhabitants (the populations of Amsterdam, Rotterdam, The 

Hague and Utrecht are 825,000, 619,000, 510,000 and 330,000 respectively), the total 

population of the metropolitan region is close to 7 million, which makes it the fifth most 

populous metropolitan region in western Europe, after London, the Rhine-Ruhr metropolitan 

area, Paris and Milan (OECD 2007). 

Unlike many other metropolitan areas in OECD countries, the Randstad does not have a 

single dominant core city. Instead, urban functions are distributed across the cities within the 

metropolitan region. National policy has purposely avoided concentrating functions and 

power in a single city. While Amsterdam and Rotterdam are the two largest cities in the 

Randstad, national government is located in The Hague, with the consequence that embassies 

and international organisations (such as the International Court of Justice) are also located 

there. Amsterdam has a leading position as a centre for culture and for financial and business 

services, while Rotterdam is the centre for various trade and industrial activities, many of 

which are connected to the city’s port. Meanwhile, the city of Utrecht is located at the centre 

of the national railway network and home to various important service industries. 

                                                      
1
 Polycentricity refers both to the morphology of urban areas, structured around several urban nodes, 

and to the existence of functional relationships between the cities and centres of such regions 

in terms of commuting flows, industrial and business relationships, forms of co-operation 

and the division of labour (OECD 2007). 
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Table 1. Overview of economic, social and motorisation characteristics of the Netherlands 

compared to the USA and China 

 Netherlands USA China 

Population (2013, millions) 

(global position) 

16.8 

(64) 

313.9 

(3) 

1,357.4 

(1) 

GDP (2013, US$ millions) 

(global position) 

853,539 

(17) 

16,768,050 

(1) 

9,181,204 

(2) 

GDP per capita (2013, US$) 

(global position) 

50,930 

(15) 

52,392 

(12) 

6,626 

(89) 

Area (km
2
) 37,354 9,833,517 9,596,961 

Population density (2013, persons per km
2
) 450 31 141 

Population change, total (2004-2013) 3.2% 7.2% 4.4% 

Population change, urban (2004-2010) 3.8% -- 22.6% 

Motorisation (2011) 

(motor vehicles per 1,000 population) 

527 783 120 

(estimate) 

Sources: United Nations 2013 and 2014; OECD 2013 

 

Table 2. Overview of economic, social and motorisation characteristics of the Netherlands 

compared to its near neighbours – Belgium and Germany 

 Netherlands Belgium Germany 

Population (2013, millions) 

(global position) 

16.8 

(64) 

10.30 

(77) 

80.22 

(16) 

GDP (2013, US$ millions) 

(global position) 

853,539 

(17) 

524,806 

(24) 

3,730,261 

(4) 

GDP per capita (2013, US$) 

(global position) 

50,930 

(15) 

47,261 

(19) 

45,091 

(21) 

Area (km
2
) 37,354 30,528 357,137 

Population density (2013, persons per km
2
) 450 366 226 

Population change, total (2004-2013) 3.2% 7.1% -0.6% 

Population change, urban (2004-2010) 3.8% 4.6% -- 

Motorisation (2011) 

(motor vehicles per 1,000 population) 

527 546 551 

Sources: United Nations 2013 and 2014; OECD 2013 

  



 

 

Figure 1. Location of the Randstad (coloured in darker blue) 

 
Source: OECD 2007 

 

The Randstad is of great economic and social significance to the Netherlands because, 

although it only covers 20% of the surface area of the country (according to most 

delineations), it accommodates more than 40% of the national population, and about half of 

the national income is earned in the region. Of the 25 largest cities in the Netherlands, 12 of 

them (four large and eight medium-sized cities) are located in the Randstad. The distances 

between the cities in the Randstad are relatively small – all cities are less than 75 kilometres 

apart and most are much closer. As a result, the cities in the Randstad are closely 

interconnected, particularly since they have different functions and specialisations. However, 

the extent of the interconnections between the cities in the metropolitan region remains the 

subject of debate. Some research suggests that the Randstad is not a single functional entity 

but rather a set of several functional regions (e.g. Cortie et al 1992, Clark & Kuijpers-Linde 

1994, van Oort et al 2010). Nevertheless, the networked nature of the cities in the area, the 

close proximity of the cities, and their combination of complementary economic functions, 

are generally believed to increase agglomeration advantages for the whole area, and positively 

contribute to the Randstad’s competitive position as an important global metropolitan region 

(Hall & Pain 2006, Meijers & Burger 2010). 

This paper describes the experiences and challenges of promoting urban development in the 

polycentric metropolitan area of the Randstad – an important European city cluster which is 

physically very different in nature to many other European city clusters (such as London or 

Paris) by virtue of the spread of functions and specialisations across the metropolitan region. 
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The paper is divided into six main parts, beginning with an overview of the theoretical 

underpinnings and debates about the agglomeration advantages of city clusters. Second, the 

role of transport in promoting agglomeration advantages is outlined. Third, the basic structure 

of the various passenger and freight transport networks are described. The fourth part presents 

a history of strategies that have been employed to manage the physical development of the 

Randstad, and the implications that these strategies have had for transport flows and 

infrastructure. Fifth, the paper discusses recent strategies and policies that have been 

introduced to promote more efficient transport operation in the Randstad, and some of the 

challenges that these strategies and policies face. Sixth, the paper identifies policy-relevant 

conclusions and recommendations from the Randstad, and considers the relevance of lessons 

from the Netherlands for other metropolitan city clusters around the world. 

 

  



 

 

2.  AGGLOMERATION ADVANTAGES IN CITY CLUSTERS 

 

The belief that particular types or forms of spatial development in towns, cities and regions 

are more efficient or desirable has influenced urban planning theory and practice for more 

than a century. In other words, certain forms of spatial development were considered to have 

advantages over others for a range of social, economic or environmental reasons (e.g. urban 

sprawl, congestion, access to open space). At the turn of the 19th century, the Garden City 

model put forward by Ebenezer Howard, widely considered to be one of the founding fathers 

of urban planning, was constructed according to a polycentric structure containing a number 

of similarly-sized, connected cities. Howard’s vision was that this constellation of urban 

development (essentially an urban network) would have distinct advantages over large cities 

and many of the problems that they experienced at the time (Figure 2). 

Figure 2. Early example linking polycentricity and urban performance: Howard’s Garden 

City Model 

 
Whether urban networks and polycentric city clusters provide a remedy for a whole range of 

social, economic or environmental problems has not been conclusively established. There is 

currently a lack of systemic evidence about the full consequences (economic, social and 

environmental) of different types of metropolitan structure. We are only beginning to 

understand some of the wider implications of metropolitan structure on urban performance. 

To date, only a limited amount of evidence is available. Studies examining the transport 
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impacts of metropolitan structure include works of Cervero and Wu (1998) and Schwanen et 

al. (2004). Research by Veneri (2010) suggests that polycentric metropolitan development in 

Italian regions is potentially environmentally advantageous since it is associated with shorter 

distances between residences and workplaces, and lower CO2 emissions due to commuting. 

As for the impacts of metropolitan structure on economic performance, authors such Cervero 

(2001), Lee & Gordon (2007) and Meijers & Burger (2010) have started to explore the issue. 

Some recent insights from the literature are summarised below. Before doing so, we consider 

the potential advantages of city clusters in terms of agglomeration externalities. 

City cluster advantages: a new, regional type of agglomeration externalities? 

“[City] actors have the choice between independent ‘stand alone’ strategies where they 

perform all activities themselves usually at higher costs resulting in lower performance and 

strategies of co-operation which result in the transfer of activities and/or resources to other 

actors increasing a large range of types of dependencies but also improving their 

performance.” (Capineri and Kamann, 1998:42).  

The additional benefit of creating city networks is that it may result in specialization, 

redistributing resources and activities over the cities involved according to their comparative 

advantages and particular endowments. In theory, this means that the individual performance 

of cities improves as they can focus their efforts on the particular role they play in the regional 

network of cities, abandoning strategies to attain completeness and diversity at the individual-

city scale. Classic network development theories also point to specialization as the outcome of 

a process of rationalization of the network structure once it has achieved a considerable level 

of complexity. 

The extent to which this may be performance-enhancing is largely dependent on the question 

whether cities have something to offer that complements other cities, allowing them to 

‘borrow size’ within the cluster (Alonso, 1973). This makes the issue of complementarity and 

diversity within the city cluster important. This point is made by Sassen in her work on city 

clusters in the US (which she refers to as ‘megaregions’): 

“The thesis is that a megaregion is sufficiently large and diverse so as to accommodate a far 

broader range of types of agglomeration economies and geographic settings than it typically 

does today. This would take the advantages of megaregional location beyond the notion of 

urbanization economies. A megaregion can then be seen as a scale that can benefit from the 

fact that our complex economies need diverse types of agglomeration economies and 

geographic settings, from extremely high agglomeration economies evinced by the specialized 

advanced corporate services to the fairly modest economies evinced by suburban office parks 

and regional labor-intensive low wage manufacturing. It can incorporate this diversity into a 

single economic megazone.” (Sassen, 2007:60). 

It is not just the extremely wide diversity in terms of agglomeration economies and 

geographic environments offered at the scale of large city clusters that matters. What is 

equally important is that these are ‘within reach’ of each other. While different activities of 

firms spread to places that best fit the type of business environment that caters to their needs, 

it will always be the case that some of their activities that are inseparably linked to the core 

activities would profit from other types of agglomeration economies not present locally.  

It is widely acknowledged that the Randstad is an archetypal example of a city cluster 

characterised by a complementary network of specialized centres (Camagni and Salone, 1993; 

Van der Knaap, 1994; Meijers, 2005, 2007; Cowell, 2010). Much of the complementary 

nature of the network is historical, but has also become an objective of urban development 

policies, particularly since the rise of the ‘smart specialisation’ paradigm. For instance, The 

Hague is establishing a development zone aimed at international organisations, Amsterdam is 

promoting a prime location for headquarter offices (the South axis), while Rotterdam is 

investing in new port and industrial areas. 



 

 

A simple example to illustrate the point about city cluster advantages. A new firm decides to 

locate in The Hague to be close to international institutions. The location means that the firm 

has easy access to advanced producer services, cultural amenities and Amsterdam Schiphol 

airport. Meanwhile, the firm’s employees can choose to live in a modern high-rise apartment 

in Rotterdam or in a university town, such as Delft, Leiden or Utrecht. In other words, the 

other cities in the city cluster add to the attractiveness of The Hague and vice versa, leading to 

better performance. Such processes are increasingly being referred to as ‘borrowed size’. 

‘Borrowed size’ and ‘agglomeration shadows’ 

In its original conceptualisation by Alonso (1973), the concept of ‘borrowed size’ describes 

and explains the situation whereby smaller cities located in a larger ‘megapolitan complex’ 

perform more favourably through access to agglomeration benefits offered by larger 

neighbouring cities. Alonso spoke of small cities exhibiting some of the characteristics of a 

nearby larger city. Contrary to Alonso’s original conceptualisation, there does not appear to 

be a compelling reason to reserve the borrowed size concept (functions, performance) for 

small cities in city clusters, in the sense that different agglomeration externalities can be 

borrowed by small and large cities alike, as well as on various scales, also beyond that of city 

clusters. Analysis by Meijers and Burger (forthcoming) suggests that borrowed size is less a 

product of distance or access than it is of true interaction. This is discussed in more detail 

below.  

Contrary to what the borrowed size concept might suggest, being located close to other cities 

in city clusters is not necessarily positive. This negative effect is captured by the concept of 

‘agglomeration shadows’, a shadow effect of agglomerations over their surroundings, which 

means that growth in neighbouring higher-tier cities is limited due to competition effects 

(Dobkins and Ioannides, 2001; Krugman, 1993). Neighbouring cities may cast an 

agglomeration shadow, consequently limiting development opportunities. This conception of 

agglomeration shadows is thus the opposite of the notion of borrowed size.  

City cluster advantages and disadvantages: the influence of dominant cities 
Research by Veneri & Burgalassi (2012) suggests that a dominant prime city (i.e. exhibiting a 

higher degree of monocentricity) increases agglomeration benefits. This conforms to the 

general finding that an increase in city size leads to more agglomeration benefits (see for 

example the meta-analysis by Melo et al. 2009 which claims that a city double the size of 

another is more productive by an average 5.8%). Veneri & Burgalassi (2012) report that a 

high degree of functional polycentricity (measured as a balanced spread of centralities in 

terms of incoming flows) is associated with a higher level of labour productivity, but has a 

negative association with labour productivity growth. Meanwhile, Brezzi & Veneri (2015) 

report that metropolitan regions in OECD countries with a more dominant city are 

characterised by higher GDP per capita.  

However, quite different conclusions about the role of dominant prime cities on city cluster 

advantages and disadvantages have also been reported. Van Oort et al. (2015), for example, 

find that there is a positive association between polycentricity and productivity growth, and 

Meijers & Burger (2010) report that polycentric metropolitan areas are associated with higher 

levels of labour productivity. However, this does not imply that polycentric metropolitan 

areas have more agglomeration benefits. On the contrary, research consistently shows that the 

spatial, institutional and cultural fragmentation inherent to polycentric urban systems implies 

that they cannot exploit their critical mass to the same extent as single large cities. Polycentric 

regions that fare better than others share a variety of common characteristics: their constituent 

centres are closer together, retail development is concentrated in one centre (i.e. a less 

polycentric distribution of retail compared to the population distribution), and where 

competition from centres outside the region is lower (Burger et al., 2014). 
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3.  THE ROLE OF TRANSPORT POLICY IN ACHIEVING AGGLOMERATION 

ADVANTAGES IN CITY CLUSTERS 

 

There are many reasons to assume that transport and infrastructure play a key role within city 

clusters. Synergy is generally described as ‘the rise in performance of a network through 

efficient and effective interaction’, so synergies in city clusters depend on interaction, 

facilitated by transport and infrastructure policy. Spatial interaction could be interpreted as 

both a factor stimulating economic performance, as well as an indicator of economic 

performance. Edward Ullman (1956), a transport geographer who laid the foundations of 

spatial interaction models, explained spatial interaction between places as the result of three 

factors: complementarity, transferability and intervening opportunities. Complementarity (or a 

surplus in one place of something that is in demand in another) provides the basis for 

interaction. As such, interaction can be seen as an indicator of economic performance in city 

clusters, as it provides evidence of complementarities. His second precondition for spatial 

interaction, transferability, depends on the (communication) infrastructure and transit systems 

within the region and the costs to overcome distances between cities. The third dimension, 

intervening opportunities, is related to the existence of other nearby cities that may offer a 

better alternative for interaction. Ignoring this dimension can lead to a severe underestimation 

of the level of integration in a polycentric system.  

There are more reasons to assume that transport and infrastructure have a prominent role in 

the performance of city clusters. More generally, there is the notion that networks may 

substitute for proximity (Johansson and Quigley, 2004). Transferring this principle to city 

clusters would imply that the benefits of agglomeration (proximity) could be increased in a 

cluster of cities that are strongly networked. The role of interaction in networks of cities on 

their performance has been highlighted by various authors (e.g. Capello, 2000; Boix and 

Trullen, 2007) but attention has mainly been devoted to establishing the importance of the 

embeddedness of cities in international networks for their performance (Taylor, 2003; Bel and 

Fageda, 2008; Neal, 2013; Meijers et al., forthcoming). 

Two recent studies have focused on spatial integration between cities at the regional scale. In 

the first of these studies, Meijers and Burger (forthcoming) report that cities which are 

strongly integrated with other cities perform better than cities that are only moderately or 

weakly integrated with neighbouring cities. Their conclusion is that a higher degree of 

functional integration between neighbouring cities can override the negative effects of 

competition, diminishing agglomeration shadows. Clearly, the role of transport policy is 

important for functional integration between cities. In the second study, Meijers et al. (2015) 

conclude that functional integration is positively related to performance. Greater functional 

integration allows cities to better exploit their aggregate urban size, leading to more 

agglomeration benefits. This relationship is also significant also when other types of 

integration (e.g. cultural or institutional) are included in the analysis. While it is not 

theoretically very surprising that these two analyses show that more interaction/integration 

between clusters of cities is beneficial for agglomeration benefits, these studies are two of the 

first to empirically substantiate the issue.  

 

  



 

 

4.  THE TRANSPORT SYSTEM AND INFRASTRUCTURE DEVELOPMENT IN 

THE RANDSTAD 
 

The transport infrastructure network in the Netherlands is dense and modern. According to the 

World Economic Forum’s Global Competitiveness Report 2014-2015, Dutch transport 

infrastructure is ranked fourth in the world (World Economic Forum 2015). Trade and 

logistics are two of the main economic sectors for the country as a whole and for the Randstad 

in particular. The region is a key transport hub for both aviation and shipping, being the home 

to the port of Rotterdam, one of the largest harbours in the world, and Amsterdam Schiphol 

airport, one of Europe’s busiest airports. The hub function has helped to attract many foreign 

companies to the region and has increased the international profile of the Randstad’s 

economy: the area currently receives approximately 60% of all foreign direct investment in 

the Netherlands and accounts for around three quarters of all Dutch exports (OECD 2007).  

With a total road network of 139,295km, including 2,758 km of expressways, the Netherlands 

has one of the densest road networks in the world. The country also has a well-developed 

railway network which connects most major towns and cities, as well as a comprehensive 

dedicated cycling infrastructure network. Passenger transport is close to 200 billion km 

travelled per year, three quarters of which are by car (Table 3). Around half of all trips in the 

Netherlands are made by car, 25% by bicycle, 20% walking, and 5% by public transport. In 

2013, Dutch airports handled 58 million passengers. Excluding air travel, the average person 

travels more than 30 kilometres per day, taking just over an hour. 

Table 3. Passenger transport modal share, Netherlands, 2012 

 

Car 

driver 

Car 

passenger 

Train Bus/ 

tram/ 

metro 

Scooter Bicycle Foot Other Total 

Passenger-

kilometres 

(x10
9
) 

95.2 41.2 13.6 4.6 1.1 14.8 5.2 10.3 186.0 

% 51.2 22.2 7.3 2.5 0.6 8.0 2.8 5.5 100.0 

 

The port of Rotterdam is the world’s largest seaport outside East Asia, and is the largest port 

in Europe providing a connection to Germany, Switzerland and France via the Rhine and 

Meuse rivers. Two thirds of all inland water freight within the EU, and 40% of containers 

pass through the Netherlands. In 2010, 1.65 billion tons of goods traffic was transported in the 

Netherlands, half of which was moved by water (sea and inland shipping) and 40% by road 

transport. The remainder was transported by pipelines and rail, the latter accounting for only 

2% of freight movements through the Netherlands. 

Commuting patterns in the Netherlands are often within city-regions rather than between them 

(although there is a considerable amount of commuting between Amsterdam and Utrecht, and 

between The Hague and Rotterdam). Travelling beyond municipal or city-region borders has 

increased very little over recent decades, particularly across the Randstad as a whole (CBS 

2006). Of the increases in commuting between city-regions in the Randstad that have 

occurred, many have been driven by changes in highly skilled workers (Burger et al., 2014). 

Road transport infrastructure 

With 139,295 km of public roads, the Netherlands has one of the densest road networks in the 

world – denser than Germany and France although not as dense as Belgium. Dutch roads 

include 2,758 km of motorways and expressways, and with a motorway density of 64 

kilometres per 1,000 km². Car ownership in the Netherlands is lower than in surrounding 

countries and the European average. Goods vehicles account for 20% of total traffic. 

Cycling infrastructure 
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Cycling is a very popular mode of transport in the Netherlands. Most people in the 

Netherlands own at least one bicycle and many own more than one. It is estimated that there 

are at least 18 million bikes in the country, which equates to just over one per capita, which is 

more than twice as high as the level of car ownership. Almost a third of Dutch residents use 

the bicycle as their main mode of transport for daily activities. Around a quarter of all 

journeys are made by bicycle. Almost as many passenger kilometres are covered by bicycle as 

by train in the Netherlands. 

In 2013, the European Cyclists’ Federation ranked the Netherlands, together with Denmark as 

the most bicycle-friendly country in Europe. Cycling infrastructure is comprehensive, 

signposted, maintained and well lit. Dedicated cycle paths are common on busy roads - 

around 35,000 km of cycle routes are physically segregated from motor traffic. Busy junctions 

often give priority to cyclists, or are equipped with cycle-specific traffic lights. There are 

large bicycle parking facilities, particularly in city centres and at train stations. 

Rail transport infrastructure 

Most distance travelled by public transport in the Netherlands is by rail. The country has a 

dense railway network, totalling 6,830 kilometres of track, or 3,013 route km, three quarters 

of which is electrified. The network is mostly focused on passenger transport and connects 

virtually all major towns and cities in the Netherlands (Figure 3). The national rail 

infrastructure is managed by a public company, ProRail, and a number of different operators 

have concessions to run trains on the track. 

Passenger rail services are mainly operated by Dutch Railways (Nederlandse Spoorwegen, or 

NS). A smaller number of services is provided by other operators (Arriva, Syntus, 

Connexxion, Breng, DB Regio, NMBS, Veolia and DB Regionalbahn Westfalen). On 

weekdays almost all railway stations are serviced at least twice an hour in each direction. 

Large parts of the network are serviced by two to four trains per hour on average. Heavily 

used routes (most parts of the Randstad) are serviced up to 8 trains an hour. Per kilometre of 

track, the Dutch rail network is the busiest in the EU, handling over a million passengers a 

day. 

  



 

 

Figure 3. Dutch rail network  

 
Major investments have been made in station reconstruction and expansion work at the four 

largest railway stations in the Netherlands, the central stations of each of the largest cities: 

Amsterdam, Rotterdam, The Hague and Utrecht. The rebuilding of Rotterdam Central was 

completed in March 2014; work on the other three stations is ongoing. 

Of the 3,013 km of route-km in the Netherlands, just over 120 km are for use by high-speed 

trains. The High-Speed Line South (Hogesnelheidslijn Zuid or HSL-Zuid) links Amsterdam, 

Schiphol Airport and Rotterdam with stations in Belgium (Antwerp and Brussels) and France 

(including Paris and Lille). The line also has a branch to Breda. Originally scheduled to be in 
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service by 2007, the first public operations began in 2009. The opening of the line has helped 

to reduce travel times in the Randstad, particularly between Rotterdam and Amsterdam where 

travel times have been cut by more than 20%. Regular rail tickets are valid on domestic high-

speed services (Amsterdam-Schiphol-Rotterdam-Breda) but a supplement is required between 

Schiphol airport and Rotterdam. To date, however, the use of the service has been lower than 

expected. 

Other public transport infrastructure 

Public transport is operated by city-run operators in Amsterdam, Rotterdam and The Hague, 

whereas private companies are franchised to provide public transport services in other parts of 

the country. Long-distance bus services are uncommon. Regional/rural public transport, 

serving smaller towns is by mainly bus. In a small number of cities, metro, light rail and tram 

services are available (Amsterdam and Rotterdam have both metro and tram systems; The 

Hague has a tram system). Rotterdam and The Hague are connected by a light rail system 

(RandstadRail). Utrecht has a light rail system, connecting the city with adjacent towns.  

Water transport infrastructure 

The Netherlands has thirteen seaports, three of which have international significance. 

Handling 440 million metric tons of cargo in 2013, the port of Rotterdam is the biggest port of 

Europe - as big as the next three biggest ports combined, and one of the largest in the world. 

The Amsterdam seaport is the second most important in the country, and the fifth largest in 

Europe. Three Dutch ports are deep-water ports, Rotterdam, Zeeland Seaports and Ijmuiden, 

and are capable of handling fully laden Panamax ships. 

Through the rivers Rhine and Meuse, Rotterdam has excellent access to its hinterland 

upstream, reaching to Germany, France and Switzerland. The port’s main activities are 

petrochemical industries and general cargo handling and trans-shipment. The harbour 

functions as an important transit point for bulk materials and between the European continent 

and overseas. From Rotterdam goods are transported by ship, river barge, train or road. In 

2007, the Betuwelijn, a new, dedicated freight railway from Rotterdam to Germany, was 

completed. 

Across the country, 6,237 km of rivers and canals are navigable for ships of up to 50 tons in 

size. Some 3,740 km of this consists of canals. The Dutch inland shipping fleet is the biggest 

in Europe. Consisting of some 7,000 vessels, it takes a share of 35% of the national total 

annual freight, and as much as 80% of bulk transport. Two thirds of all inland water freight in 

the EU pass through the Netherlands. Virtually all major industrial areas and population 

centres can be reached by water via inland ports and transhipment terminals (Figure 4). 

  



 

 

Figure 4. Inland ports and transhipment terminals in the Netherlands 
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4.  SPATIAL DEVELOPMENT IN THE RANDSTAD: POLYCENTRIC 

METROPOLITAN DEVELOPMENT 

Planning is an important part of Dutch society and culture (Shetter 1988) and, for many 

decades, urban and regional policy in the Netherlands has aimed to limit the growth and 

physical expansion of cities with the aim of achieving various social, environmental and 

economic goals. Underlying these policies was the idea that certain forms of spatial 

development have advantages over others (see above). Dutch policymakers have attempted to 

promote more compact forms of urbanisation in different shapes and forms through urban 

planning policy. The most important reasons for doing so include reducing urban and 

suburban sprawl, protecting natural resources and open space, limiting increases in car use, 

and strengthening urban functions in cities (varying from local shops to museums) (Bartelds 

and De Roo 1995; Faludi and van der Valk 1994). Different strategies to achieve compact 

urban development have played a prominent role in various Dutch national spatial policy 

documents. As noted in the introduction, national policy on urban and regional development 

has purposely avoided concentrating functions and power in a single city. Instead, functions 

and power have been spread across multiple cities, with the consequence that a different set of 

economic sectors are important for each city. 

Shortly after the end of World War II, the Working Commission for the Western Netherlands 

was founded to discuss the development of the region which is now often referred to as the 

Randstad. In their report of 1958, the Working Commission defined the region in terms of two 

large urban agglomerations (north and south), and recommended that the groups of cities 

making up these agglomerations should be prevented from coalescing by means of green 

buffer zones. Urban growth was directed towards new towns at the exterior of both wings. 

The Commission also recommended that the large open area situated at the centre of the urban 

ring, the Green Heart, should be protected, primarily for agricultural reasons. Later, the 

recommendations of the Commission were elaborated in the First Memorandum on Spatial 

Planning (1960) in which the main emphasis was on a policy of population and economic 

dispersal, achieved by providing incentives to firms moving to problem areas and by 

decentralising government institutions away from the Randstad. This was a response to the 

rapid economic development of the Randstad at the time, and low economic performance in 

other parts of the Netherlands, which resulted in regional imbalances in prosperity and 

migration flows to the Randstad (Quist, 1993). 

The Second Memorandum on Spatial Planning (1965) aimed to limit population growth in the 

western part of the Netherlands and redirect it to the north and south of the country. The 

Memorandum attempted to address and restrict the suburban sprawl that was taking place in 

the Green Heart. At the same time, under the policy of ‘concentrated deconcentration’, urban 

growth in the Randstad was planned in suburban areas around the four largest cities. By the 

1970s, this policy was extended, leading to the identification and subsequent development of 

growth centres (new towns) further away from the major cities (Figure 5). The policy of 

concentrated deconcentration was primarily seen as a means of preventing uncontrolled urban 

sprawl in the Randstad. Many of the new towns were connected to existing settlements by 

constructing new railway lines and stations. However, most of them became car-oriented. 

Figure 5. Location of growth centres (and start date) in the Randstad region 



 

 

 
Based on Bontje 2003 

By the mid-1970s, concerns were raised about the possible negative impacts of concentrated 

deconcentration policy for the larger cities. More specifically, there were concerns that 

suburban expansion and the development of growth centres were detrimental (socially, 

economically and environmentally) to existing urban cores. While successful in terms of 

concentrating suburban growth in designated areas, the policy of concentrated 

deconcentration was also contributing to declines in population, public services, employment, 

and income in urban cores. Reflecting these concerns, the Third Memorandum on Spatial 

Planning (1976) emphasised the improvement of existing urban areas by concentrating and 

intensifying developments within urban areas, rather than at the fringes of the Randstad. This 

policy shift was accompanied by a redefinition and new demarcation of the Green Heart as an 

area for protection against development. During the 1980s, increased concerns about the 

decline of urban cores after several decades of suburbanisation led to a death blow to the 

policy of concentrated deconcentration. The decentralization of firms under the policy of 

concentrated deconcentration is thought to have contributed substantially to the large increase 

in distances travelled by car since the 1960s (Alpkokin 2012). 

Towards the end of the 1980s, the Fourth Memorandum on Spatial Planning (1988) was 

presented in which the ‘compact city’ policy concept was introduced. A central aim of the 

policy was to put a brake on the urban exodus of population and employment, and to intensify 

and optimise development within existing urban areas, including development on brownfield 

(previously developed) sites and the densification of existing suburbs. The Fourth 

Memorandum also set out a firm location policy (ABC policy), requiring minimum levels of 

accessibility by public transport and car for different types of employment (Schwanen et al 

2004). Alongside the switch in focus from concentrated deconcentration to compact urban 

growth, the Fourth Memorandum also paid close attention to the international competitiveness 

of the Randstad, particularly in relation to other metropolitan regions in North West Europe. 

The Randstad’s decentralised and dispersed structure was seen as a favourable and unique 

asset, particularly the Green Heart and the buffer zones between urban areas. On the other 

hand, the decentralised structure increased the demand for transport infrastructure. In the early 

1990s, the compact city policy was further elaborated (in a supplementary report to the Fourth 
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Memorandum on Spatial Planning, VINEX), guiding urban development to locations within 

cities or sites directly adjacent to existing cities in order to reduce the need to travel long 

distances (Figure 6). However, public transport provision to these sites was not often provided 

at the outset, requiring residents to use other modes of transport for many journeys, which 

then proved difficult to reverse once public transport services were put into place. 

Figure 6. Location of urban expansion areas in the Randstad under the VINEX policy 

 
Source: RPB 2006  



 

 

As well as an increase in residential developments at the edge of cities following VINEX 

policy, there was also a strong growth in commercial areas in similar locations, especially in 

the immediate vicinity of motorway junctions and access roads. Between 2000 and 2006, 

more than one third (about 60 km²) of new urban development was for commercial and 

industrial purposes (Ritsema van Eck et al 2009). These developments were often poorly 

served by public transport with negative impacts for traffic and emission levels for the area. 

By the late 1990s, the networked nature of urban areas in the Randstad increased in 

importance in national planning policy. The recognition of the Randstad as an interconnected 

urban network forming a large metropolitan system led to a conceptual switch from the 

compact city policy to the ‘network city’ policy. Three large network cities in the Randstad 

were distinguished in policy: Amsterdam, Utrecht and the South Wing (The Hague and 

Rotterdam). The aim of the network city was to develop and strengthen these urban networks 

by means of new development to improve the profile and performance of the network cities, 

and new infrastructure to increase accessibility both within these networks and between them. 

The network city policy was also reflected in the Fifth Memorandum on Spatial Planning 

(2001) but focused on the Randstad as a whole rather than on individual city regions within 

the Randstad. The Randstad was identified as one of six main metropolitan networks of 

national and international importance in the Netherlands (Figure 7). 

Figure 7. Metropolitan networks identified in the Fifth Memorandum on Spatial Planning 

 
Source: van den Burg & Dieleman 2004  
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In its successor to the Fifth Memorandum, the National Planning Strategy, adopted in 2006, 

marked a departure from earlier, more restrictive planning discourse. It also made a break 

with the centralist tradition in which national government determined in some detail what 

would get built and where. This document signalled a shift in emphasis from comprehensive 

planning to a more piecemeal approach. In terms of development locations, the Strategy 

proposed that urban growth should be accommodated along major transport corridors in order 

to reduce congestion and enhance economic performance. The concept of urban networks, 

contained in the Fifth Memorandum, was also included in the new National Planning 

Strategy. 

The new Spatial Planning Act, adopted in 2008, further paved the way for a more 

decentralized approach to urban planning, in which regional and local authorities were given 

greater powers to decide on urban growth policies. Under the current National Structural 

Vision, adopted in 2012, the coordination and implementation of urbanisation plans is the 

primarily the responsibility of local authorities. Central government no longer has a strong 

hold on the course of urban planning, with the possible exception of regions around major 

transport hubs in the Randstad, where central government has a role in agreeing the 

programming of urbanisation together with local and regional authorities. National planning 

policies related to national buffer zones, urban concentration and densification have been 

abolished. In general, these changes involving the decentralisation of planning powers to 

regional and local authorities have resulted in smaller-scale urban development projects being 

proposed (Figure 8). The economic downturn and lower levels of population growth have also 

contributed to this trend in smaller-scale urban development projects. A key aim of the 

liberalisation and decentralisation of urban planning policy is to strengthen the urban 

economy by stimulating ‘agglomeration economies’ (achieved in larger urban systems). 

Despite restrictive policies on the location of retail development, there has been a 

considerable increase in retail functions in the urban fringe over recent years. However, in 

general, the development of large out-of-town shopping areas has generally been resisted, 

unlike in many other countries in Europe. Whether this situation will continue in the next 

years and decades is unclear, however, particularly since local and regional authorities now 

have more powers to make decisions for this type of development under the current Spatial 

Planning Act.  

  



 

 

Figure 8. Plans for urban growth in The Hague city region, 2010-2020 

 
Source: Bestuurlijk Platform Zuidvleugel 2010 
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6. POLICIES FOR MANAGING TRANSPORT INFRASTRUCTURE 

 

Various national government policies over the last few decades have been directed towards 

strengthening the hub function of the Netherlands and increasing accessibility. Examples in 

the Randstad include the extension of the port of Rotterdam (Tweede Maasvlakte), the freight 

transport line connecting the port of Rotterdam with Germany (Betuwelijn), capacity increases 

(for landing and handling) at Amsterdam Schiphol airport (Polderbaan and Pier A) and the 

construction of the High-Speed Line South (HSL-Zuid, see above). 

For more than a decade now, infrastructure policy is increasingly determining urban 

development in the Randstad. The dominance of housing policy and new housing locations 

has been losing ground. The official policy is that housing must be situated in built-up urban 

areas. In reality, small concentrations of new housing have also been built on greenfield sites. 

However, since the economic downturn, the development of housing, offices, shops and other 

urban amenities decreased considerably. 

Since June 2012, the National Policy Strategy for Infrastructure and Spatial Planning (SVIR) 

came into force. This plan represents a strategic agenda for spatial planning policies and 

outlines the government’s programme of investments. The SVIR identifies a list of national 

priorities to be followed by the central administration (various ministerial departments and 

government agencies). A related instrument, the Multi-Year Plan for Infrastructure, Spatial 

Planning and Transport (MIRT), is an investment programme set up by the national 

government with the goal to improve the coherence between investments in spatial planning, 

economic development, mobility and liveability at the national level. The rules laid down 

under the MIRT specify the main process steps for projects and programmes wishing to 

qualify for government funding. National and local officials meet annually to discuss a shared 

vision by national and regional authorities. As such, MIRT contributes to the regional agenda, 

providing long-term investment framework for infrastructure development and/or 

improvements (Figure 9). Improving accessibility is a key priority for projects in the 

Randstad. 

In the southern part of the Randstad, the Province of South-Holland has been promoting the 

Stedenbaan initiative – a form of Transit-Oriented Development (TOD) on the railway 

network between The Hague, Rotterdam and Dordrecht. This has partly been a response to the 

creation of additional network capacity for local and regional rail services as a result of 

running intercity train services on the High-Speed Line South (see above). Proposals have 

been formulated to intensify and diversify development in and around station areas across the 

network: housing, offices, hotel accommodation, meeting places, shops, bus stations, parking 

areas for cars and bicycles and improving the public space The intention of the initiative is to 

increase both the place and node value of station areas, to increase the number of rail 

passengers and to improve the urban quality (Spaans & Stead, forthcoming). Another 

important aspect of the initiative is the creation of high-frequency, metro-style services with 

minimal waiting times between trains.  



 

 

Figure 9. Projects implemented under the Multi-Year Plan for Infrastructure, Spatial 

Planning and Transport (MIRT) 

 
 

In terms of managing the road capacity, road pricing was under discussion and preparation for 

a long time in the Netherlands. The proposal was to charge car users for each kilometre 

driven, with higher charges for more polluting cars and for driving during peak hours and on 

more congested roads. However, the scheme was abandoned a few years ago, after extensive 

planning, due to a lack of political courage and the shadow of the economic downturn.  

In contrast to many monocentric metropolitan areas, the Randstad has never had an integrated 

system of public transport connections due to the fact that local authorities are more powerful 

than the regional governments, and local interests often take precedence in transport planning. 

Unlike monocentric regions, the Randstad has no dominant core to which the edges have to be 

connected. The consequence is that public transport systems in the Randstad are not as well 

integrated as they could be (OECD 2007). Nevertheless, the system is well-integrated in the 

sense of ticketing and information provision. Public transport journeys across the whole 

country can be made using a single chipcard, and integrated public transport information for 

the whole country is available, including door-to-door planning and real-time travel 

information via the internet.  
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7. CONCLUSIONS: POLICY IMPLICATIONS AND LESSONS 

 

Principles for transportation and infrastructure development policies in city clusters 

 Generally, the stronger functionally integrated cities in city clusters are, the better the 

economic performance of the cluster of cities as a whole. Transportation and infrastructure 

development in city clusters cannot be decoupled from urban development strategies. 

Complementarity between cities implies that a complete set of metropolitan functions is 

present in the city cluster rather then in individual cities. Since these functions have supra-

local significance, they need to be positioned in locations that are accessible across the 

region. The same holds for major new residential areas which need to be planned in such a 

way that regional connectivity is optimised. This in turn requires a metropolitan (rather 

than local) strategy on urban development and transport planning. 

 A metro-like system is generally beneficial in city clusters. In practice, this implies 

frequent connections between cities, to such an extent that timetables are not required as 

waiting times between train services are low. However, heavy rail, rather than light-rail, is 

likely to be better suited to a transit system serving city clusters. Light-rail can be used as 

a feeder system to heavy rail in individual cities. As regards heavy rail, a combination of 

fast intercity-connections serving the main cities, and slower trains serving smaller 

settlements in between are essential. This requires multiple-track systems. High-speed 

trains are a desirable option in larger city clusters, but the maximum speed may be of less 

importance than frequency.  

 Traditionally, road and rail infrastructure has a radial pattern in city-regions. In city 

clusters tangential infrastructure systems are often more important. One effective model is 

a metropolitan loop connecting all the main cities of a city cluster. Clearly this model is 

dependent on the situation of cities with respect to each other. Such systems have great 

symbolic importance in promoting the unity of city clusters, which in turn can foster 

greater integration. Transit oriented development is also important in city clusters; transit 

nodes should be regarded as ‘interaction environments’. 

 City clusters should not necessarily be seen as ‘daily urban systems’. Some may act more 

as ‘weekly’ or ‘monthly urban systems’, implying that the maximum time people are 

willing to spend travelling is higher than the threshold generally applied for daily urban 

systems. Strategic functions (i.e. metropolitan functions of supra-local importance) should 

be located in the most accessible areas for the whole urban network. Disentangling local 

and metropolitan through-traffic, both in road and rail infrastructure, may have benefits 

for the performance of city clusters. 

Does the situation in the Randstad conform to these principles? 

 The rail system in the Randstad generally works well. The frequency of trains is such that 

it almost functions as a metro-system, especially during the day. Trains also run during the 

night. In addition, large investments have been made in stations and station areas in 

almost all Dutch cities. Not only has this raised the status and appeal of travelling by train, 

much care has also been taken to integrate different modes of transportation at stations. 

This includes cycling; many stations have extensive parking facilities for cyclists. The 

bicycle is of importance as it enlarges the typical catchment area of stations from 500-800 



 

 

metres (a 10-minute walk) to 3 kilometers (a 10-minute cycle journey). A notable success 

is the recent opening of the light-rail system between The Hague and Rotterdam 

(RandstadRail), linking the city region together. 

 Transit-oriented development principles are also commonly applied. Increasingly, 

transport and infrastructure is also a critical concern when planning new urban 

development. In the past, however, new housing developments have been located close to 

highways, and have not been adequately connected to public transport networks. One 

estimate suggests that over 30% of the new housing areas in the Randstad do not have 

public transport facilities within a 10-minute walk. (Snellen et al., 2005) As a 

consequence, people in these new housing areas travel more by car than by public 

transport. Recently, there is a greater awareness of the importance of regional rather than 

local accessibility when planning new development. However, with the decentralisation of 

planning competencies to lower tiers of government, it has become more complicated to 

develop integrated spatial strategies for the Randstad, although several co-operation and 

discussion platforms in the Randstad still exist. 

 There are missed opportunities when it comes to high-speed rail. The development of the 

high-speed train connection between Amsterdam, Amsterdam Schiphol Airport and 

Rotterdam, and onwards to Brussels and Paris, has had many problems. Delivery of the 

infrastructure was late and expensive. The winner of the concession to run the train 

services (Dutch national railways) had insufficient funds to purchase high quality rolling 

stock after spending a large proportion of the budget in acquiring the concession. There 

were technical problems with the rolling stock purchased. In practice, trains which are 

hardly faster than regular intercity trains now operate on the route. This means that the 

great potential that the line has to connect the northern and southern parts of the Randstad, 

and reap the economic benefits of integration in the Randstad, has not been fully 

exploited. Another missed opportunity is that the Randstad would benefit more from a 

‘loop’ system, connecting all four main cities in the region: Amsterdam, Rotterdam, The 

Hague and Utrecht. The ‘Randstad loop’ (‘rondje Randstad’) was discussed 10-15 years 

ago but is no longer on the national policy agenda. 

 Road accessibility and the high level of congestion has often been identified as one of the 

major problems of the Randstad by various observers (e.g. OECD 2007). Major spending 

in on road improvements, mainly increasing capacity by adding lanes, adding missing 

links in the network and creating by-passes, as well as improving dynamic traffic 

management systems, has substantially limited the level of congestion, even though the 

total volume of traffic has increased.  
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8.  QUESTIONS FOR THE ROUNDTABLE 

 

 Should long distance and short distance traffic be regulated separately? To what extent 

might this affect the performance of city clusters? 

 How can infrastructure networks be prevented from fragmenting landscape and damaging 

natural areas? 

 How can urban development be controlled effectively along road transport infrastructure? 

 Should city clusters function as ‘daily urban systems’? If so, how should the transport 

system be planned and operated? 
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