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ABSTRACT 
  

The mainports of Schiphol and Rotterdam are of major importance to the Dutch economy and 

the Randstad region in particular. Landside accessibility is one of the determining factors for 

the attractiveness of the mainports for current and potential user groups. 

This paper presents the results of the bi-annual monitoring of accessibility as prescribed by 

the government in the national policy document. This document states that “the relative 

accessibility of the mainports should be monitored every two years, including a benchmark 

with its competing mainports”. 

From the benchmark it follows that Schiphol Airport shows an average position in its landside 

accessibility for road-based transport, compared to Charles de Gaulle, Heathrow, Frankfurt 

and New York and Singapore. The levels of congestion, relatively low speed limits and the 

geographic positions have impact on this score. The perception of the users is critical on this 

aspect.  

For rail-based transport, e.g. train, tram and metro, Schiphol Airport has better than average 

scores. The density of the network and the relatively high frequencies of the services are the 

main causes. Only Charles de Gaulle and especially Frankfurt have higher scores in this field, 

mainly due to the operational high-speed rail systems in these regions. 

The road-based landside accessibility of Rotterdam Seaport is not of a high quality, primarily 

as a result of traffic congestion. Hamburg, New York and especially Antwerp have better 

over-all performance indicators, whereas Felixtowe‟s and, to fewer extent, Le Havre‟s scores 

are worse than Rotterdam. The perception of the road users of the road accessibility is quite 

poor. On the contrary, the landside accessibility for rail-based transport is showing good 

quality for Rotterdam. However, there are only minor differences between the mainports. The 

accessibility for water transport can be considered as Rotterdam‟s main quality, due to the 

widespread waterway network. 

The best scoring mainports overall are Frankfurt for the airports and Antwerp for the 

Seaports. These can be qualified as so called „Best Practices‟. 

From a policy point of view, it is notable that all mainports and related authorities from the 

various countries work on developing plans and make substantial investments in the area of 

landside accessibility. All modes of transport are given attention to by the authorities 

concerned. In particular road and rail transport initiatives are to be undertaken for nearly all 

selected mainports, and these cover a quite similar approach. 

mailto:jessica.hop@rws.nl
mailto:joep.coopmans@dhv.nl


1. INTRODUCTION 

 

1.2.  Motivation and research goals 

 

Mainports are of a fundamental importance to specific regions as well as the country‟s 

economy. More specific, the landside accessibility is a primary factor when it comes to the 

quality of mainports. In the light of governmental policy, the economy and international 

competition, it is of great importance to judge the relative accessibility of the mainports. 

Therefore, it was decided to carry out an international benchmark every two years.  

This benchmark covers a comparison of the accessibility of competing mainports and gives 

insight in the effect of landside accessibility on the development of leading international 

airports and seaports. 

This paper deals with three main issues: 

1. Does the current level of accessibility of the mainports correspond to the optimum 

achievable level compared to that of other mainports inside and outside Europe? 

2. What is the level of accessibility for various groups using the mainports Schiphol and 

Rotterdam? 

3. Which policy measures should be taken to enhance the accessibility regarding the 

different transport modes? I.e. What are the government‟s main priorities?  

The methodology that is used in this paper to investigate the accessibility of the selected 

mainports is divided in three separate criteria. First, the level of congestion is determined by 

collecting specific quantitative data, facts and developments that provide insight in the level 

of congestion and with that the landside accessibility around the main competing mainports of 

Schiphol and Rotterdam. The second criterion is gathering information about the physical 

infrastructure, opening ups and different transport modes to obtain insight in the level of 

accessibility from and to the competing mainports Schiphol and Rotterdam. The final criterion 

is formed by gather together the prominent policy measures, plans and solutions (qualitative) 

that the (de)central governments and local/private parties use to improve the accessibility of 

the country‟s mainports. 

The international benchmark covers the following mainports (Directorate General for Public 

Works and Water Management/Centre for Transport and Navigation, 2007a): 

Seaports:  Airports: 

 

Rotterdam, The Netherlands Schiphol, The Netherlands 

Antwerp, Belgium Charles de Gaulle, France 

Felixstowe, United Kingdom Frankfurt, Germany 

Hamburg, Germany Heathrow, United Kingdom 

Le Havre, France John F. Kennedy, New York, USA 

New York, USA Changi, Singapore 

Singapore, Singapore  



                                                                       Session 11 – Transport Economics 

3 
 

2. QUALITY OF THE ACCESSIBILITY OF THE MAINPORTS 

 

2.1. Accessibility contours 

 

First, the term accessibility is defined as the number of different places of activities that can 

be accessed within a determined period of time from the original location (Bertolini e.a., 

2002). A number of aspect take a central role in here, such as the travel distance, freedom of 

choice, travel time, travel costs and the reliability.  

Now the concept accessibility has been defined, the level of congestion can be determined by 

collecting specific quantitative data, the so called „accessibility contours‟ (Directorate General 

for Public Works and Water Management/Centre for Transport and Navigation, 2007b). The 

accessibility contours imply two main criteria: 1) the optimum point (this is the maximum 

distance from the mainport until the edge of the accessibility contour). This gives an 

indication of the quality of both the processing (speed regime) and the directness (no curves 

but direct connections).  

 

 

 

 

 

 

Figure 1: The optimum point 

 

And 2) the accessibility surface (this shows the surface that can be reached within a specific 

time duration). Here the maximum time budget (car 90 minutes, rail 120 minutes and water 20 

hours) will be used as main factor. The determination of the accessibility surface has been 

done in qualitative way: the size of the surfaces is set against those of the Dutch mainports. 

The overall score off all modalities together tells something about the multimodal position of 

the mainport.  

 

2.2.  Seaports 

 

The following figure shows the values for the maximum accessibility per modality. The time 

values mentioned in the legend are the maximum time budgets. The missing values in the 

figure are due to the absence of water ways (Port of Felixstowe en Port of Singapore) and a 

lack of information (congestion information for Singapore). 
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Figure 2: Maximum accessibility per modality 

 

The table below gives an overview of the indicative ratings of the accessibility surface of the 

accessibility contours per mainport. Starting point is the contour, which lies most far away. 

Rotterdam Seaport is used as reference. 

 

Table 1 Indicative accessibility surface per modality (Directorate General for Public Works 

and Water Management /Centre for Transport and Navigation, 2007c): 

Indicative size accessibility surface per modality, in relation to Port of Rotterdam 

 Car accessibility Rail accessibility Water accessibility Average score 

 

Port of Rotterdam 0 0 0 0 

Port of Antwerp ++ + - + 

Port of Felixstowe - - -- -  

Port of Hamburg + + -- 0 

Port of Le Havre 0 - -- - 

Port of New York + + -- 0 

Port of Singapore -- -- -- -- 

++ = much larger          + = larger             0 = similar         - = smaller               -- = much smaller 

 

The first outcome of the study is that the road-based landside accessibility of Rotterdam 

Seaport is not of a high quality, primarily as a result of traffic congestion. Hamburg, New 

York and especially Antwerp have better over-all performance indicators, whereas 

Felixstowe‟s and, to fewer extent, Le Havre‟s scores are worse than Rotterdam. This result is 

in accordance with the perception of the road users, as they believe that the road accessibility 

is quite poor. And as a final result it can be said that the landside accessibility for rail-based 

transport is showing good quality for Rotterdam. However, there are only minor differences 
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between the mainports. The accessibility for water transport can be considered as Rotterdam‟s 

main quality, due to the widespread waterway network. 

Antwerp has the best scores regarding car accessibility. Therefore, Antwerp can be defined as 

„Best practice‟. This seaport is highlighted in more detail in the paragraph below. 

 

Best practice: Port of Antwerp 

Antwerp has the highest average score. This can be addressed to the above average position in 

relation to water ways and the strong position of the car modality. 
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Analysis 

1. The free-flow near Rotterdam results in a consistent accessibility contour. In 90 

minutes a private car has a maximum accessibility of 138 kilometres of distance.  

2. The Port of Antwerp has good connections in all directions. Due to the connections 

around Antwerp the port has a good position. The maximum accessibility is 25 

kilometres more: an optimum of 163 kilometres in a 90-minutes time frame. 

 

Explanation accessibility performance Port of Antwerp versus Port of Rotterdam 

The difference between the highest average performance of Antwerp‟s accessibility (indicated 

as Best practice) and the relatively lower accessibility performance of Rotterdam can be 

clarified by the next two fundamental factors: 

1. Geographical position: Antwerp is located at a land-inward position, which results in a 

larger accessible area within the accessibility contours. 

2. The difference in the field of infrastructural characteristics. It looks like the speed 

limitation measures (80 - 100 km/hour routes) cause a restriction in accessibility. 

 

2.3. Airports 

 

In the next figure the values of the maximum accessibility per modality are shown. The time 

values mentioned in the legend are the maximum time budgets. 

The accessibility per bus, tram and metro (BTM) is not presented. The reason for this is that 

these modalities of the other mainports are hard to compare with those of Schiphol, as the rail 

system of Schiphol has the similar function as the metro system of the other mainports. 

 

  Figure 3: Maximum accessibility per modality 
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The table below gives an overview of the indicative ratings of the accessibility surface of the 

accessibility contours per mainport. Starting point is the contour, which lies most far away. 

Schiphol Airport is used as reference. 

 

Table 2: Indicative accessibility surface per modality (Directorate General for Public Works 

and Water Management /Centre for Transport and Navigation, 2007d): 

Indicative size accessibility surface per modality, in relation to Schiphol Airport 

 Car accessibility Rail accessibility Average score 

 

Schiphol Airport 0 0 0 

Charles de Gaulle 0 - - 

Frankfurt Airport ++ ++ ++ 

Heathrow + 0 + 

Changi Airport -- -- -- 

John F Kennedy Airport - -- -- 

++ = much larger      + = larger  0 = similar  - = smaller  - - = much smaller 

 

From the study follows that Schiphol Airport holds an average position in its landside 

accessibility for road-based transport, compared to Charles de Gaulle, Heathrow, Frankfurt 

and New York and Singapore. The increasing levels of congestion on the Dutch road traffic 

network (Erasmus University Rotterdam et al, 2004), relatively low speed limits and the 

geographic positions have impact on this score. The outcome is supported by the perception 

of the users, which is critical on this aspect. Secondly, for rail-based transport, e.g. train, tram 

and metro, Schiphol Airport has better than average scores. The density of the rail network 

and the relatively high frequencies of the services are the main causes. Only Charles de Gaulle 

and especially Frankfurt have higher scores in this field, mainly due to the operational high-

speed rail systems in these regions. 

 

Best practice: Frankfurt Airport 

The airport of Frankfurt has the best average score with regard to the other mainports‟ scores. 

The strong accessibility position of both car and rail modality is the explanation for that. 

 

 

 

 

 

 

 

 

 

 

 



8 
 

  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Analysis 

1. The presence of a high speed line (hsl) station at Schiphol creates an accessible rail 

network. The optimum amounts 143 kilometers in 120 minutes, whereto the presence 

of the high speed line contributes.  

Accessibility contours passenger transport by rail (30, 60 and 120 minutes) 
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2. Frankfurt is directly connected to the high speed line network as well. This results in a 

very large accessibility at specific corridors (199 km). The presence of dedicated 

infrastructure (hsl-infrastructure) with higher speed limitations contributes to a large 

accessibility and a high optimum. 

 

Explanation accessibility performance Frankfurt Airport versus Schiphol Airport 

The difference between Frankfurt‟s best average performance (indicated as Best practice) on 

accessibility and the relatively lower performance of Schiphol‟s accessibility can be explained 

by the following two main elements: 

1. Geographical position 

The higher score in the field of this modality might be explainable by the positioning 

of Frankfurt. Schiphol lacks a piece of hinterland due to the North sea, which is 

situated nearby.  

2. Difference in the area of infrastructural characteristics 

The lack of dedicated infrastructure causes a slow settlement of HSL-trains. The HSL-

South, which will be set in operation, is expected to be able to compensate a part of 

this difference. However, this is limited to only one corridor, whereas in Frankfurt 

more corridors are visible. 

 

 

3. POLICY MEASURES FOR IMPROVEMENT OF LANDSIDE 

ACCESSIBILITY  

 

This chapter describes the main measures that private as well as public parties take to improve 

the landside accessibility of the national airports and seaports concerned (Directorate General 

for Public Works and Water Management/Centre for Transport and Navigation, 2007e). 

 

3.1.  Port of Rotterdam 

 

Rotterdam aims to improve the accessibility over road, rail and water. The A15 highway will 

be extended and a new bridge will be realized. The freight transport by rail is to be stimulated 

by the start of the freight transport over the Dutch national Betuwe route, the building of a 

container transferium and by making concrete modal shift agreements with companies that 

establish themselves within the area of the seaport for the first time. Next to that, the Dutch 

government has designated durable inland shipping connections between the mainports and 

the economic center areas for priority reasons. 
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3.2.  International seaports 

 

All seaports within this study have the ambition to improve their accessibility. The extent in 

which these ambitions are transposed in concrete measures differs per seaport. A similarity is 

that all seaports make investments in the accessibility by rail. Here, the seaports have the 

ambition to have the share of freight transport by road reduced. Especially the seaport 

enterprises and seaport authorities (primarily public bodies) are responsible for the further 

improvement of the accessibility. Felixtowe is the only seaport within this study that has its 

ownership in the hands of a private party. 

 

3.3.  Schiphol Airport 

 

Schiphol Airport is focusing on road as well as public transport policy measures. The 

environment taken into account, rush hour routes are created and other road infrastructural 

projects will be realized in the next few years. Regarding public transport, the Dutch 

government aims at developing a number of extensive projects in the field of rail and spatial 

development. Moreover, Schiphol, in cooperation with a number of private parties, took the 

initiative to develop so called „frontports‟. These have to be situated at the edge of the 

Randstad-region and should be well accessible by car and have to offer a fast and efficient 

train connection to Schiphol. These frontports should also offer facilities to check-in and 

collecting luggage. Finally, the Amsterdam region focuses on additional measures for 

improving the cycling traffic and public transport. 

 

3.4.  International airports 

 

All the airports that have been investigated within this study face accessibility problems. The 

geographical position, and with this, the different measures that can be taken to solve these 

problems, differ considerably however. As well as governments, airport authorities and a 

number of private parties all have taken measures to improve the internal and external 

landside accessibility. 

 

 

4.  PERCEPTION OF MAINPORT USER GROUPS 
 

The perception of the different user groups regarding the accessibility of both airports and 

seaports is being dealt with in this chapter. The perception is based on the experience and 

opinions of the user groups and expressed in valuations (scores). The performance of 

accessibility can be measured by the following indicators: travel time, reliability, cost, 

capacity and flexibility. In addition to that, based on another study, it was found that the 
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indicators convenience, safety and quality/comfort can also be considered for airports (Hoel 

and Shriner, 1998).  

Unfortunately, it appeared to be difficult to find any other research results in the field of 

mainport user perception. 

 

4.1.  Schiphol Airport 

 

For the purpose of this study (Directorate General for Public Works and Water Management 

/Centre for Transport and Navigation, 2007f) a limited questionnaire has been executed 

among three various user groups of the Dutch and other international mainports, these can be 

classified as transport operators (21), shipping agents (7), interest unions and general 

companies (7) that use the mainport. The questionnaire has been sent to the 35 respondents (as 

indicated between brackets) by email in excel-format. The user groups have been asked 

mainly for their experience and opinion. Primarily the response was rather low (the precise 

number is unknown). Therefore, the respondents have been called once or more to enhance 

their contribution to the investigation. Finally, the total amount of respondents came to 

twelve, which implies a response rate of well over 34 %. 

 The landside accessibility of Schiphol has an insufficient score for all modalities on almost 

every indicator. The situation for Schiphol Airport is showed in the table below.  

 

Table 4.1: Valuation indicators for different modalities (1 - 10) and trend (based on expected 

future performance developments, indicated by the values -, =, +) 

 Travel 

time 

Trend Reliability Trend Capacity Trend Flexibility Trend Cost Trend 

Schiphol           

*Road  4,3 - 4,6 - 3,9 = 2,9 = 4,3 - 

*Rail 4,8 + 5,2 = 5,2 =/+ 4,1 =/+ 4,0 -/= 

*Bus/tram/metro 5,2 + 5,6 = 4,8 =/+ 5,0 = 4,9 = 

 

The results of the users perception are supported by a research study made by a group of 

independent research institutions (Erasmus University Rotterdam et al, 2004). The study 

emphasizes that it is of substantial importance the bottlenecks for most of the mainport user 

groups are to be resolved to be able to secure or strengthen the competition power of the 

Dutch mainports. Despite of the strains that have been made by investing in the air and sea 

networks of Schiphol (fifth landing field) and Rotterdam (Second Maas-area) and improving 

the landside accessibility by rail (Betuwe line and high speed line), it is of great importance to 

focus attention on the main road transport network. The poor valuations on the road 

accessibility indicators in the table presented above endorse this recommendation. Fastening 

the execution of mainport supporting infrastructural projects seems the key factor to 

strengthen the competition position of the Dutch mainports. 
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4.2. Comparison other mainports for road accessibility 

 

A comparison with the observations for the road accessibility with other European airports 

results in the next oversight.  

 

Table 4.2: Valuation indicators for road accessibility (1 - 10) and trend (based on expected 

future performance developments, indicated by the values -, =, +) 

Road accessibility Travel 

time  

Trend Reliability  Trend Capacity Trend Flexibility Trend Cost Trend 

Schiphol  4,3 - 4,6 - 3,9 = 2,9 = 4,3 - 

CDG  5,5 = 8,0 = 7,0  2,0    

Frankfurt  7,0 = 7,3 = 7,0 + 5,0 = 6,0 = 

Heathrow  4,0 - 5,0 -/= 4,0  2,0    

 

In the view of the user groups the landside accessibility of Schiphol scores clearly insufficient 

on all transport modalities. The perception of rail accessibility is valued higher than that of 

road accessibility, whereas the valuation of bus/tram/metro is even higher than that of rail in 

that respect. The positive trend in the development of the rail accessibility can be seen as 

remarkable, in contrast with that of the road accessibility. This outcome can be supported by 

the results of the airport accessibility quality, presented in the second chapter of this report, 

which show that the rail investments aimed at improving the density of the network and 

raising the frequencies, prove to have successful future perspectives in the eyes of the users. 

A comparison of the road accessibility perception with that of other airports teaches that 

Frankfurt is valued considerably better. Furthermore, from the perceptions follows that only 

Heathrow‟s performance is worser than that of Schiphol.  

 

4.3.  Port of Rotterdam 

 

The following table shows the perception of user groups for different modalities in relation to 

Rotterdam Seaport. 

 

Table 4.3: Valuation indicators for different modalities (1 - 10) and trend (-, =, +) 

 Travel 

time  

Trend Reliability  Trend Capacity Trend Flexibility Trend Cost Trend 

Rotterdam           

*Road 4,7 - 4,3 - 3,4 -/= 4,6 = 4,6 - 

*Rail  6,4 = 7,1 = 5,8 = 5,3 = 7,0 = 

*Water 1 7,0 - 6,5 - 7,0 + 8,0 - 8,0 - 

 

 

 

 

                                                           
1
 It is assumed that the response is based on the valuation of both the external and internal accessibility     

  of the port.  
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4.4. Comparison with Antwerp 

 

The situation in Antwerp is as follows.  

 

Table 4.4: Valuation indicators for different modalities (1 - 10) and trend (-, =, +) 

 Travel 

time 

Trend Reliability Trend Capacity Trend Flexibility Trend Cost Trend 

Antwerp           

*Road  4,5 - 4,5 -/= 5,0 -/= 5,5 = 5,5 -/= 

*Rail             

*Water  7,0 - 7,0 - 7,0 + 8,0 - 8,0 - 

 

 

The perception of the road accessibility of the Port of Rotterdam is almost identical to that of 

Schiphol: hence, insufficient as well. When it comes to the rail accessibility the user groups 

are more positive than with Schiphol. The landside water accessibility even obtains a large 

sufficient valuation. This result is in accordance with the objective perception within this 

investigation, that the water accessibility of Port of Rotterdam is valued as of good quality. 

No differences can be perceived between Antwerp and Rotterdam (in contradiction to the 

valuation based on the accessibility contours). 

An additional mainport study, which aims at the accessibility and competition strength of 

mainports, shows that the so-called enclosed accessibility
2
 (Erasmus University Rotterdam et 

al, 2004) is of great importance to all user groups (travellers and freight flows). This means 

that a superior enclosed accessibility can be considered as a primer factor for a country‟s 

mainport.  

 

 

5.  CONCLUSIONS 

 

The accessibility results of Schiphol show that the airport holds an average position with 

regard to the road. This is supported by the perception of the user groups, based on a (limited) 

survey, which implies that the perception of the road accessibility is somewhat critical. On the 

contrary, the rail accessibility of Schiphol is quite good in relation to the competing 

mainports, due to the extensive service with high frequencies. However, the maximum access 

of the HSL-East is of minor importance compared to the HSL at Frankfurt (199 km) and 

Charles de Gaulle (185). This can be explained by the lack of dedicated infrastructure with 

high speed limitations in The Netherlands (>250 km/hour).  

From the overall results goes that the landside accessibility of Schiphol is slightly above 

average. Only Heathrow and Frankfurt have better scores relatively. However, these two 

airports are the direct competitors of Schiphol. This can be explained by whether high-speed 

                                                           
2
 All destinations that are located very nearby the mainport, within fifty kilometres of distance. 
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trains are in operation and, secondly, the geographical position of Schiphol, close to the North 

Sea, by which the hinterland is more limited. 

The road accessibility of Port of Rotterdam could be improved based on the comparing results 

with the other seaports. The European competitors Hamburg, Heathrow and especially 

Antwerp have better scores in this field. Only Le Havre seems to have a poorer road 

accessibility. Looking at the rush hour situation, it is remarkable that Antwerp and Rotterdam 

loose more position in respect to the quality of the road accessibility than other ports, and with 

that, suffer the most from congestion on the road. The perception of the user groups is 

identically negative about the quality of the landside accessibility regarding the Port of 

Rotterdam road, and moreover, Antwerp is not valued any better.  

The rail network around Rotterdam is of good quality. However, the differences between the 

mainports are marginal.  

Rotterdam‟s main quality compared to the other mainports lies in the excellent accessibility 

via the waterway structure. The ports that are least competitive with Rotterdam are Felixtowe 

and Le Havre. Antwerp is the mainport that has the highest score with regard to Rotterdam, 

which partly takes advantage of the infrastructural qualities of Rotterdam due to the close 

location. The quality of the landside accessibility of the international mainports of New York 

and Singapore does definitely not exceed that of the European mainports; the rail and 

waterway modalities of these mainports even have considerably lower scores than their 

European competitors. 

In general the airports focus on public transport to be able to maintain and strengthen the 

accessibility of the airports. Both Schiphol and Frankfurt have a dedicated station that is 

connected to a regional, national and international network. Heathrow, Charles de Gaulle and 

New York have the same potential in terms of a strong and widely developed public transport 

system and will try to apply this in the next couple of years.  

Furthermore, airports aim to improve the traffic information and draw special attention to the 

employees of the airports to be able to facilitate this group of travelers in a better way. 

All seaports within this study have the ambition to improve their accessibility. A similarity is 

that all seaports make investments in the accessibility by rail. Here, the seaports have the 

ambition to have the share of freight transport by road reduced (modal shift policy). 

Especially the seaport enterprises and seaport authorities (primarily public bodies) are 

responsible for the further improvement of the accessibility. 
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