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1 Introduction 


This Interim Report mainly includes a baseline scenario, and the analysis of a set of policy measures in 


the SURE area. 


Being designed as a business-as-usual scenario, the baseline scenario displays the development of the 


mobility flows in the SURE area towards 2030 and onto 2050, and serves as the reference for comparison 


of potential impact of the policy measures. Considering the a large variety of information available for the 


baseline scenario, a toolkit is currently being constructed for a more user friendly use of the available 


data. The baseline scenario has been tested for its robustness by estimating the impact of 6 societal, 


political and/or economic trends on the scenario. It shows whether the forecasts change significantly (and 


in which direction) if some trends will be different than anticipated for the baseline scenario.   


A set of ambitious policy measure(package)s was selected to analyse in detail in this study: (1) Aviation 


ban / shift to high-speed trains in the SURE area, (2) Zero Emission Zones in the SURE area, (3)  measure 


related to MaaS, and (4) exploring improved regional cross-border public train transport in the SURE area. 


The assessment of the impact of these policy measures is explained step by step in the following chapters. 


For the Aviation ban / shift to HST measure, the pro’s and con’s of a ban of regular aviation services below 


500 km within the SURE area are considered, as well as the question if collective HST rail services could 


deal with this ban, and what the impact on socio-environmental costs and profits could be. 


The impact of the implementation of harmonised Zero Emission Zones in all major cities (> 100.000 in-


habitants) located in the SURE area for passenger cars, Light Duty Vehicles (LDVs) and Heavy Duty 


Vehicles (HDVs), by 2035, is analysed from different perspectives. 


Mobility as a Service (MaaS) is the next development to which high expectations are given with the respect 


of making transport more efficient, more user friendly and more sustainable from a system point of view. 


In this study a proposal of a measure focussing on MaaS is explored for further analysis. 


The goals of exploring the improvement of regional cross-border public train transport in the 3 STISE 


project corridors Rhine-Waal, Rhine-Scheldt and Lille-Brussels, is to result in a shift from road to rail 


transport for regional cross-border passenger travel. A challenge for train transport on national borders is 


that public train transport, and in particular rail infrastructure,  is organised by national or regional organi-


sations and controlled by national authorities. 


Many annexes have been added to the report, containing underlying data or background research or 


analyses. 


In the weeks to come - in preparation of the Final Report - the roundtables in the framework of the policy 


measures will be finalised, the analysis of the policy measures will be completed by a.o. drafting policy/im-


plementation roadmaps – including specific focus on cooperation opportunities. 
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2 Baseline Scenario 


2.1 Network Analysis 


As described in the inception report a baseline scenario is constructed to display the development of the 


mobility flows in the SURE area towards 2030 and onto 2050. This baseline scenario serves as the refer-


ence for comparison of potential impact of the policy measures, and will include all the existing and rele-


vant policies, strategies and decisions already taken in the SURE area - and more in particular the 3 


corridors.  


This chapter contains the following sections:  


1) A short methodological chapter explaining how we have arrived at the baseline scenario 


2) The network analysis in which the transport volumes are discussed 


3) An introduction into the emission indicators 


4) The translation of the transport volumes into the emission indicators  


The second chapter contains the assessment of the robustness of the baseline scenario. In that chapter, 


for 6 trends, the impact on the baseline scenario is described and quantified as far as is methodologically 


sound. 


In the following chapter a short description of the toolkit is provided as it has been discussed with the 


stakeholders, in which all collected data will be put together in a comprehensive manner and allowing 


stakeholders to make certain selections for specific aspects. 


2.2 Method 


The Transtools3 model is used as the main model to identify the transport flows for the baseline scenario. 


The results of Transtools3 will be validated with regional and national traffic models. For example, in the 


case of inconsistencies, the Transtools3 results will be scaled to match with the other sources to create 


one consistent baseline scenario. For this purpose, the assumptions used in the regional models will be 


checked and documented, and in case of large deviations, data will - as far as possible - be modified or 


complemented based on evidence from the literature or expertise of the consortium. These assumptions 


can be found in Annex 6 B of the report. 


Within this chapter a generic overview of the transport volumes derived from Transtools3 will be provided. 


More detailing selections as well as further specifics of the results of the Transtools3 model are put into a 


toolkit which is described further in Chapter Error! Reference source not found.. Secondly a set of g


eneric maps are provided in Annex 11  of this report to provide insight in the networks used, the transport 


flows on the network and identification of bottlenecks. 


The model consists of three basic years (Base year 2010, 2030 and 2050), to be able to calculate the 


emission indicators an interpolation is done between the base year – 2030 to calculate numbers for 2018. 


These numbers are integrated within the rest of the document. 


2.2.1 Comparison 


First the consistency of the Transtools3 model is checked so the results can be interpreted with a certain 


degree of certainty. For the verification of these numbers the output of the model is compared to the 


scenario studies that are presented in Chapter 5. This allows for a first check on: 


- The order of magnitude of the transport flows that are presented respectively by the scenario 


studies and the model 


- The comparison of the development for the modalities and growth rates that are foreseen 


2.2.1.1 Passenger Transport 


For passenger transport the comparison is done with the scenario studies from three countries: Belgium, 


Germany and the Netherlands. These countries are selected since they contain a relatively large share of 







 


 


 


the STISE project study area. This comparison is done for the three modalities: road, rail and air transport. 


For this comparison the total passenger kilometers with an origin and destination within the countries are 


aggregated into one number. 


For road passenger kilometers, the comparison is shown in Table 1 below - all numbers are in million 


pkm. For Belgium the Scenario study from Flanders is used, for Germany the Traffic forecast of transport 


interconnectivity is used, and for the Netherlands the WLO scenarios are used (see the references for 


further details). Please note that there are no numbers for 2050 for both Belgium and Germany. For the 


Dutch WLO scenario the average between the low and high scenario is taken, since Transtools3 only 


produces 1 number. 


At first glance, there seems to be an underrepresentation of the total passenger road transport in the 


Transtools3 model for Belgium and Germany. For Belgium it needs to be noted that the scenario numbers 


provide a limited representation since this doesn’t contain numbers for all of Belgium. For the Netherlands 


the situation is quite representative, with a slight overrepresentation in the base year, but a spot-on result 


for 2030.  


Comparing the growth rate shows a similar image for all of Belgium and the Netherlands. In Germany 


there seems to be less growth than expected for the passenger road transport in the scenario. Therefore, 


for road passenger transport the conclusion is that the numbers in Transtools are slightly underrepre-


sented if compared to the scenario studies. However, no corrections are necessary at the moment. 


 


Table 1 - Comparison of road transport passenger kilometres for Transtools 


simulation results and scenario studies (in million pkm) 


 Transtools simulation results  Scenario results 


 Base Year 2030 2050  Base Year 2030 2050 


Belgium 93,4 112,5 132,6 


 


118,7 131,9 N/A 


Germany 809,8 824,5 806,7 


 


902 991 N/A 


The Netherlands 158,9 174,0 181,2 


 


147,9 174,5 189,5 


For rail transport the table has been put in Annex 8.  


For rail transport the figure in Belgium is similar compared to road transport, with an even stronger un-


derrepresentation of rail passenger transport. For Germany there is a strong overrepresentation of rail in 


Transtools, however growth rates for both Belgium and Germany are comparable to the growth rates from 


the scenarios. For the Netherlands, 2030 and 2050 are almost spot on again, therefore also for rail no 


immediate adaptations are necessary.  


2.2.1.2 Freight Transport 


For freight transport the comparison is made with the same scenarios for Germany and the Netherlands. 


The Belgium scenario study doesn’t contain information regarding freight transport and is therefore re-


placed by the French MODEV scenario study. 


As can be seen in the table below the representation for the freight transport is not as much aligned as 


the passenger transport. For the Dutch situation this is due to the fact that the study uses tonnes instead 


of ton kilometres, therefore we will take a closer look at the growth rates for this study. For the French and 


German situation there are respective under- and overrepresentations of the total of freight transport. 


Therefore, here also we will compare the growth rates. As an example, we have taken the rail freight 


transport, but the situation is similar for road freight transport. In the inland waterways we see an under-


representation overall for the values obtained from Transtools.  
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Table 2 - Comparison of freight rail transport (million ton km) for Transtools 


simulation results and the scenario studies 


 Transtools simulation results  Scenario results 


 Base Year 2030 2050  Base Year 2030 2050 


France 63,9 96,4 138,5 


 


32,5 47,2 


 


Germany 220,6 263,8 295,9 


 


107,6 153,7 


 


The Netherlands 24,2 32,2 41,5 


 


37,0 50,0 70,5 


 


In the table below we see that in the French situation the growth rate is rather comparable. For the German 


situation there is also an underrepresentation in terms of growth rate and for the Dutch situation there 


seems to be an overrepresentation. This leads to the conclusion that we need to thread carefully with the 


freight transport numbers and a further detailed analysis might be necessary to better understand how 


these differences can be explained. 


 


Table 3 - Comparison of growth rates for freight road transport for TransTools 


simulation results and the scenario studies comparing the base year with 2030 and 


2030 with 2050 


  


TransTools 


 


Scenario 


 


Road 2030 – Base Year 2050 - 2030  2030 – Base Year 2050 - 2030  


France 54% 38% 


 


45% 


 


Germany 17% 15% 


 


39% 


 


The Netherlands 42% 38% 


 


14% 19% 


 


2.2.1.3 Detailed validation 


The Transtool3 results also have been used for further analysis with respect to the policy measures. These 


specific sets of data, for example for the policy measure regarding the cross-border transport for road and 


rail, showed that the data is not of sufficient quality to use for such detailed analysis. For example on 


specific cross border links rail transport is highly over represented in comparison to the rail transport to 


other neighbouring zones.  


This appears to be caused by the calibration step that the model builders did when validating the model 


on country level causing the border zones to stretch traffic. Another reason to tread carefully with the 


exact modelling results in the rest of the report. 


 


  







 


 


 


2.3 Results Transport Volumes  


To better understand the transport volumes that are part of the study area, a distinction is made between 


passenger and freight transport. A generic overview is shown for the available modalities and the growth 


of transport kilometers towards 2050. This is accompanied by a number of different insights, for example 


the modal split in 2030 and the distinction between transport within the study area and transport entering 


and leaving the study area. 


This is followed by a set of maps showing for the specific modalities a number of relevant aspects.  


2.3.1 Passenger Transport: Generic Overview 


The traffic model provides an overview of the development of the passenger transport flows in the EU 


from the base year towards 2030 & 2050. The model distinguishes three modalities, knowingly road, rail 


and air transport for passengers. We first present the overview of the numbers for the complete traffic 


model, after that we will focus on the developments within the SURE area including developments regard-


ing specific travel purposes and specific corridor aspects. In the Annexes of the report a complete over-


view of the available data is presented for further reference. 


As can be seen in the graph, there is an expected growth of the passenger transport towards 2050 that is 


equal for all modes, the numbers are presented in billion pkm. This means that for passenger transport a 


total of 11.613,7 billion passenger kilometers is expected in 2030 in the entire EU. The airplane and car 


are still the dominant means of transport compared to the other modality rail. The respective growth per-


centages for road, rail and air from the base year towards 2030 are 13%, 11% and 12%, After 2030 the 


numbers show a faster growth in air transport towards the future. 


 


 


Figure 1 - Graph with growth of passenger transport in the EU for the modalities 


road, rail and air in billion passenger kilometres 


For the SURE area a similar trend can be seen for the three modalities. The numbers presented here are 


all the traffic that is part of the SURE area, in other words, not only traffic internal to the SURE area, but 


also traffic with an origin or destination in the SURE area. The growth rates towards 2030 are comparable 


to the baseline scenario and are of a similar nature, 10% for the car, 10% for rail and 7% for air. Both road 


and rail grow faster towards 2050 (+18% both). Air seems to stay behind percentage wise (8%). 
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Figure 2 - Growth of passenger transport in the SURE area in billion pkm 


If we take this in another perspective, we can look at the modal split for 2030 within the SURE area. This 


provides the overview in the following graph. This again confirms the road transport dominance, but the 


share of rail is approximately 3% higher in comparison with the overall transport within the EU. This is 


within the expectations since there is quite a dense rail network present within the SURE area (if compar-


ing to other regions within the EU).  


In the Annexes also an overview is given for the purely internal SURE area traffic. The overall image 


regarding growth and representation of the different modes is the same. With one remark, namely that for 


air the share is very low due to the limited flights within purely the SURE area. 


 


Figure 3 - Modal split in 2030 for the SURE area related traffic for road, rail and air 


traffic 


For the road and rail modalities three purposes are distinguished, knowingly business trips, commuter 


trips and other trips. For air only two purposes are distinguished, business and other. In the graphs below 


the share of each of these purposes is presented for the year 2030 for the entire SURE area. As can be 


seen the purposes are not very well divided for the road transport with a high overrepresentation of other 


traffic compared to business and commuting traffic. Within the available documentation of the model no 


exact explanation for this division has been found, however the overall numbers (as shown before) are 


within the expected range, therefore we assume that the model uses a different assignment towards the 


purposes than what we would normally expect. 







 


 


 


 


Figure 4 - Purposes for travelling for passenger transport in 2030 in the SURE area 


As shown in this section, the overall passenger transport flows within the SURE area are still growing and 


are expected to continue growing towards 2050. The area distinguishes itself by a dense network that is 


available and highly used by the different modalities. In the next section we will focus on specific charac-


teristics of the corridors that are part of the SURE area. 


2.3.2 Passenger Transport: Specific Input 


Three specific inputs are discussed in this section, one is the rail traffic in the Lille Brussels corridor. The 


second one is the passenger traffic on the road network in the SURE area and the third one is the per-


centage of commuters on the railway network in the SURE area. In the Annexes the overview of the other 


corridors is provided with similar statistics as presented below. 


For the passenger flows, the specific Lille Brussels corridor is interesting, since in various occasions 


stakeholders have mentioned that passenger rail transport on this corridor is facing issues. For this corri-


dor both the internal and total traffic for the corridor is presented. When looking at the graphs below for 


the rail transport we see that the corridor itself for rail has a strong commuting signature. However, when 


taking the other rail traffic that has an origin in the corridor or a destination in the corridor into account, the 


perspective changes.  


 


Figure 5 - Purposes for rail transport in 2030 internal to the Lille Brussels corridor, 


compared to complete rail transport in the Lille Brussels corridor 


For the specific input of the passengers that travel on the road network per day, the map below indicates 


the perspective in the SURE area. From the map it can be seen that most of the highways are heavily 


used with a daily intensity of over 40.000 vehicles. It is expected that with this quantity of traffic, passen-


gers are experiencing congestion on a regular basis. This leads to the conclusion that for passenger 


transport the growth towards 2050 for road transport will be difficult to accommodate on the existing net-


work. Therefore, a key challenge lays within the study area to find other solutions to allow transport to 


grow in a more sustainable way. 
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Figure 6 - Passengers per day 2030 


For rail transport, the share of commuters by travel purpose has already been shown. This is also pre-


sented on the map below to show the links that have high rates of ‘only’ commuter traffic. In the SURE 


area mainly the Antwerp – Brussels connection can clearly be seen, also in the area around Lille a couple 


of links are highlighted. Secondly, the Randstad area in the Netherlands has a number of links with a high 


percentage of commuters. Interestingly, the commuter percentages in the Ruhr area appear to be rela-


tively low, but this might be explained by the fact that business travel has a higher share in rail transport 


on these specific links. 


 







 


 


 


 


Figure 7 - Percentage commuter traffic per rail link in 2030 


 


2.3.3 Freight Transport: Type of Goods and Modalities 


2.3.3.1 Freight Transport: Generic Overview 


For freight transport we start with a similar overview as presented for the passenger transport. First, we 


compare the general growth of the three available modalities, road, rail and inland waterways. As can be 


seen, road is still the major means of transport for freight in the EU. If we look at the growth rates for the 


three modalities, road would grow by 42%, rail by 33% and inland waterways by 23%.  
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Figure 8 - Freight transport in the entire EU in million ton km  


Next, we take a look at the freight transport within the SURE area itself. This transport includes the 


transport with an origin and destination within the study area. First, the presence of the inland waterways 


as second modality is a big change compared to the EU transport. This is not surprising when looking at 


the availability of inland waterways within the SURE area. Secondly, the relatively low representation of 


rail compared to the overall EU transport is noteworthy. This is partially explained by the large share of 


inland waterways competing for similar type of cargo. Looking at the growth rates, road is similar to the 


overall EU with 40%. For rail and inland waterways, the growth rates for 2030 compared to the base year 


are 25% and 24%.  


 


Figure 9 - Freight transport in the SURE area in million ton km 


In the next figures the year 2030 is used as a reference point, the information for 2050 is made available 


in the Annexes. Another way to look at the freight transport is to take a look at the mode shares for the 


three modalities. The graph shows that when looking at purely internally oriented freight transport, the 


share of road is 67%, rail only has a share of 7%, and inland waterways take up the remaining 26%. The 


large representation of road is not surprising when looking at the different types of goods that are trans-


ported by each modality. Only for the specific dry bulk, liquid bulk and containers, the other modalities are 


competing mainly because of the quantity of these goods that need to be transported at once. 
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Figure 10 - Modal split of freight internal SURE transport in 2030 


For a further detailing, the following graphs present the share of types of goods for the three modalities to 


compare the differences between these modalities and identify their strengths. As mentioned before, rail 


and inland waterways are strong in transporting bulk goods within the SURE area. All modalities have 


their share in container transport, and the general cargo is only represented in road. Here, we only look 


at the internal SURE area traffic, however, when looking at the total SURE area traffic (so also taking into 


account traffic with an origin or destination within the SURE area) the picture is roughly the same.  
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Figure 11 - Share by type of goods for road, rail and inland waterways for freight 


transport within the SURE area 


Next, we will take a look at the specific corridors within the SURE area and their characteristics with 


respect to freight transport. 


2.3.3.2 Freight Transport: Specific Output  


First, we take a look at the share by type of goods for both the Rhine Waal and Rhine Scheldt corridors. 


In the graphs below the share by type of goods is shown for the internal traffic on the specific corridor. As 


can be seen, the corridors have a slightly different characteristic compared to each other and compared 


to the general overview provided before regarding the SURE area. For the Rhine Waal corridor, the share 


of containers for road and rail in relative terms is comparable (and comparable with the overall presenta-


tion of the SURE area). The total share of transport between the modes is as follows: 572% for road, 6% 


for rail and 37% for inland waterways. Furthermore, for road the share of general cargo is the majority of 


goods transported. For rail the share of dry bulk is higher compared to the overall SURE area, for Inland 


waterways the numbers are rather specific for this corridor.  


When looking at the Rhine Scheldt corridor, more specifics from this corridor can be found, since it shows 


a higher share of containers for both road and inland waterways showing the transport between the ports 


of Rotterdam and Antwerp and the share of containers that is part of this flow. The overall share between 


the modes is as follows: 46% for road, 4% for rail and 50% for inland waterways. Also on the corridor, the 


share of dry bulk is lower compared to liquid bulk which can be explained by the dry bulk being transport 


by large sea vessels to the relative ports that have been mentioned before thus removing the need of 


further transport of these goods. However, when looking at the absolute numbers, inland waterways still 


54%36%
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Rail
Dry Bulk
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has roughly 7 times more ton kilometers in transport for dry bulk. For liquid bulk this factor is about 3 times 


more compared to rail. In absolute numbers for road transport general cargo takes up 59% of its share. 


For Inland waterways containers are the major share (76%). 


 
 


Figure 12 - The share of goods for the internal traffic on the Rhine Waal and Rhine 


Scheldt corridors split out for road, rail and inland waterways 


Next, we take a look at the overall SURE area. First we take a look at the percentage of freight vehicles 


compared to the total vehicles on the road network in 2030 in the SURE area. There are a number of links 


within the SURE area that have a relatively high share of freight vehicles on the road network. For exam-


ple, in Rotterdam the A15 highway is highlighted as well as the connection from the SURE area towards 


the ports that connect to the United Kingdom (Dunkirk and Calais). Also the ring of Antwerp can be seen 


with a high level of freight transport in 2030.  


If we compare this to the map which depicts the growth of freight vehicles on the road network compared 


to the base year, the overall growth of road freight transport is described. This is depicted on all links with 


almost everywhere a growth rate over 10%. The white links didn’t have data for the base year, which 


makes it impossible to determine a growth rate, which could indicate that these are new links added to 


the network.  
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Figure 13 - Map with the share of freight vehicles on the road network in 2030 


 







 


 


 


 


Figure 14 - Map with the growth rate of freight vehicles on the road network towards 


2030 
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Figure 15 - Map with growth rate of electric container transport in 2030 compared to 


the base year 


For rail transport on the network, a distinction is made between container and other transport on the links. 


The growth rates between the base year and 2030 are shown on the map. Within the SURE area, mainly 


the transport in the Randstad shows a high growth, also the Lille Brussels corridor has a growing rate of 


containerised transport. Within the Ruhr area the increase in container transport appears to be lower, but 


absolute numbers there are already higher, making the relative grow lower. 


For inland waterways, the key waterways that have the major transport are recognisable on the map. The 


number represents the daily tonnes transported on the specific links. The map clearly shows the two major 


waterways from both the Rhine Scheldt and Rhine Waal corridors including the transport on these water-


ways. The map also shows that inland waterway transport continues further down along the Rhine, how-


ever, other waterways do not have such a large daily transport ratio.  







 


 


 


 


Figure 16 - Daily tonnes transported per day on the inland waterways network in 


2030 


2.3.4 Bottlenecks 


By looking at the networks that are needed to facilitate the growth in both passenger and freight transport, 


bottlenecks are bound to be present. For example, there are road segments with a high share of vehicles 


that need to facilitate even a further growth of traffic that will lead to congestion on the network. However, 


the model does not provide these exact details for the network and only shows the expected growth of 


different vehicle types. It is clear however, that here lays the opportunity to invest in other modes and 


modalities to ease congestion on the road network. 


For the rail network, there are a number of links that are heavily used by commuters, but that are also 


expected to facilitate a growth in freight transport. Also here specific issues will arise when looking at the 


expected growth of transport on the network in general. This will be further analysed in the policy measure 


regarding cross-border transport. 


One key element is also that besides realising a modal shift from one mode to another, the prevention of 


transport and thus slowing down the growth could be considered an interesting path to follow. In other 


words are there ways to better use the opportunities that the Covid-19 pandemic has provided. Within this 


retrospect opportunities such as MaaS need to be considered to facilitate the necessary paradigm shift. 


2.4 Result Emission Indicators 


For this study, emission indicators have been defined for the different transport modes and categories 


corresponding to the traffic model output from Transtools3. The evolution of the emission indicators to-


wards 2030 and 2050 are taking into account standing policies and improvements based on historical 


trends. The combinations of the traffic model output and these indicators are used to calculate the 
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emissions of CO2, NOx and PM10, as well as the energy use. First we present the expected development 


of the CO2 emissions for passenger, freight and aviation. In the following chapter these are combined with 


the transport volumes to get a better understanding on how the emission indicators are developing. 


An overview of the CO2-emission factor development is shown in Figure 17 to Figure 19. In these figures, 


the CO2-emissions from the well-to-tank phase and from the tank-to-wheel phase are differentiated. Fig-


ure 17 presents the CO2 emission factors for passenger transport. For freight transport, aviation is pre-


sented separately from the other transport modes, because the emissions per ton-kilometer are much 


larger for aviation. Light commercial vehicles are excluded from these figures, as both the emissions per 


passenger-kilometer and the emissions per ton-kilometer are not a good indicator for this category1. 


The full set of emission indicators for CO2, NOx. PM10 and energy use and the description of the sources 


on which they are based is provided in Annex 9. 


 


 


Figure 17 - CO2 emission indicators of passenger transport 


 


  


1 The emission indicators are presented in units of gCO2e/vkm in the Tables of Annex 9. 
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Figure 18 - CO2 emission indicators of freight transport excluding aviation 


 


 


Figure 19 - CO2 emission indicators of freight transport (aviation) 


 


2.5 Transport Emissions  


For the transport emissions, only information for the entire SURE area (including internal and internal - 


external v.v. traffic) is presented in the paragraphs below. More details can of course be calculated based 


on the numbers that are available, but for readability purposes these are not used here in the report. 
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2.5.1 Passenger Transport 


The four emission indicators that are quantified are the following: CO2, NOx, PM10 and Energy use. For 


each of the indicators the emission per mode is presented. Please note that the assumption has been that 


the majority of railroad passenger traffic is performed by electric trains, therefore only energy use is dis-


played for railways. 


 


Table 4 - CO2-emissions in Megatons 


 


2018 2030 2050 


Rail - - - 


Road 125,0 102,2 53,9 


Air 26,1 24,4 21,1 


 


For the CO2 -emissions, the first noteworthy aspect is the high share of air transport in emissions com-


pared to its relatively low share in mileage. Secondly, the impact of the forecasted availability of electric 


vehicles for road transport can clearly be seen with a negative trend of road transport emissions compared 


to the expected growth rate. 


 


Table 5 - NOx-emissions in kilotons 


 


Base Year 2030 2050 


Rail - - - 


Road 383,8 125,1 21,2 


Air 37.428,9 34.986,3 30.150,0 


For the NOx -emissions, a similar trend for the high share of air transport in emissions compared to the 


relatively low share in mileage can be seen. Secondly, for road transport the impact of the stricter guide-


lines regarding emissions combined with electric vehicles is visible with close to no emissions in 2050. 


 


Table 6 - PM10-emissions in kilotons 


 


Base Year 2030 2050 


Rail - - - 


Road 4,0 1,0 0,4 


Air 217,1 202,9 174,9 


For the PM10 -emissions a similar remark can be made like for NOx-emissions. Here, the absolute num-


bers for road and air are relatively low. For air no real reductions are foreseen in the forecasts. 


 


Table 7 - Energy use in million MegaJoules 


 


Base Year 2030 2050 


Rail 4,3 3,5 2,5 


Road 1.835,7 1.661,3 1.233,4 


Air 443,3 414,4 357,1 







 


 


 


For the energy use the car is still a large consumer when taking the road transport into account. Here, the 


impact of the electric vehicles is lower since they still use energy, however, this is better compared to 


combustion engine energy use. The share of rail is relatively low in comparison to the others, and for air 


the decrease in energy use for kerosine compensates the expected growth in transport kilometres. 


2.5.2 Freight Transport 


For freight transport the same indicators are presented for the rail, road and inland waterways modalities. 


Here, also the transport figures for 2030 are used for the entire SURE area. 


 


Table 8 - CO2-emissions in Mega tons 


 


Base Year 2030 2050 


Rail  3.5   3.1   2.5  


Road  698.5   611.1   293.5  


Inland waterways  7.1   6.7   5.8  


For the CO2-emissions the overall prospective share of road transport is clearly visible. However, for rail 


and inland waterways the emissions do not decrease as fast as compared to road, thus their relative share 


in the emissions towards the future are increasing. 


 


Table 9 - NOx-emissions in Mega tons 


 


Base Year 2030 2050 


Rail  48.9   35.1   19.0  


Road  6,049.8   4,695.5   580.3  


Inland waterways  97.7   91.6   43.9  


For the NOx-emissions a similar remark can be made, although, also the large decrease for road transport 


is only expected to happen after 2030 with the increase in electric and fuel cell operated trucks. For rail 


and inland waterways the decreasing trend is a positive development. 


 


Table 10 - PM10-emissions in million tons 


 


Base Year 2030 2050 


Rail  1.1   0.1   0.0  


Road  22.7   10.2   5.6  


Inland waterways  2.8   2.5   1.0  


For the PM10-emissions, also here, the share of the road transport is still large, but, with the decreasing 


trend there appears to be a rather favourable evolution of these emissions.  


 


Table 11 - Energy use in million MegaJoules 


 


Base Year 2030 2050 


Rail 39,1 37,2 30,2 


Road 5.915,0 6.304,7 4.934,3 


Inland waterways 30,5 30,6 26,7 
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For the energy use, a similar image is depicted comparable to the CO2-emissions with a high share for 


road transport and a decrease only after 2030 with the availability of cleaner and more efficient vehicles. 


2.6 Toolkit 


As can be seen there is a large variety of information available for the baseline scenario. In the Annex of 


this report a list of tables can be found for further detailing of the information that is part of the baseline 


scenario.  


For a more user-friendly use of the data a toolkit is currently being constructed in which various selections 


as well as geographical representation can be found. In Annex 9 it can be found which functionality has 


is currently under development.  







 


 


 


3 Effects of External Trends on the 
Outcomes of the Baseline Scenario in 2030 
and 2050 


3.1 Approach 


The baseline scenario is designed as a business-as-usual scenario and includes forecasts for 2030 and 


2050. To test the robustness of the baseline scenario and the policy analyses, the impact of 6 societal, 


political and/or economic trends has been estimated. For each of these trends likely impacts on the base-


line scenario have been accessed, providing in this way a robustness check of this baseline scenario and 


the policy analyses. It shows whether the forecasts change significantly (and in which direction) if some 


trends will be different than anticipated for the baseline scenario.   


The analysed external trends are a selection of the suggestions of the partner stakeholders (see Inception 


report). To study the impacts, a three-step process has been followed for all external trends: 


1. Definition: Definition of the external trends and assumptions of likely effects;  


2. Implementation: Description of likely behavioural reactions for passengers and freight transport 


and definition of input for calculations; 


3. Results: Calculations and presentation of results. 


3.2 External Trends 


The 6 external trends that have been analysed are: 


1. Health/economic crises/effects after Covid 


2. Climate change & energy transition 


3. Technical evolutions in the transport sector  


4. The future of growing globalisation in the field of transport  


5. Growing Circular Economy  


6. Possible (dis)integration in the EU  


3.2.1 Trend 1 - Health / Economic Crises / Effects after Covid 


Definition  


All used sources (Transtools and national/regional transport models) have been developed before the 


outbreak of the ongoing Covid19 pandemic. Therefore, none of them takes possible lasting effects on our 


travel behaviour into account. In this external trend, it is assumed that the pandemic leads to the following 


differences with the baseline scenario in 2030 and 2050: 


a) 10% reduction of demand for public transport. During the pandemic the use of public transport 


has been discouraged. Public transport travellers got used to utilize individual transport modes 


like passenger cars and (electric) bicycles more frequently and may partly stick to this.   


b) 20% reduction of demand in commuting for jobs that can be done from home. Working from 


home has been obligatory during the pandemic for the majority of office jobs. Employers and 


employees got used to home office. Travel time savings and other advantages may lead to a 


reduction in commuting. 


c) 33% reduction of demand in business air travel. Videoconferences may replace part of physical 


business meetings since they save travel time and costs and have a much reduced CO2-foot-


print.  
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Implementation  


a) 10% reduction of demand for public transport (travel purposes). Trips between cities (zones) are 


replaced by car (50% additional trips and 50% car passenger in existing trips), trips within cities 


(zones) are replaced by cycling (not part of the baseline scenario).  


b) 10% reduction of demand in commuting for passenger car and public transport. Assumed is that 


50% of all jobs can be done (partly) from home and that these employees on average work one 


day extra (20%) from home.  


c) 10% reduction of demand in aviation (reduction of demand for business travel by 33%, assuming 


a market share of 30% of this segment). It is assumed that these trips are omitted and replaced 


by videoconferences. It is assumed that there is no effect on the leisure segment. 


The affected segments are summarized in the following table: 


 


Table 12 - Summary of affected segments by external trend 1 


Segment Effect 


Commuting trips by public transport -20% 


Business, private & vacation trips by public transport -10% 


Commuting trips by car within zones -10% 


Commuting trips by car between zones -10% + 25% of subtracted commuting trips by public 
transport between zones 


Business, private & vacation trips by car between zones +50% of subtracted business, private & vacation trips 
by public transport between zones 


Aviation passengers -10% 


 


Results 


The above-mentioned affected segments have been translated into the information for the baseline sce-


nario for the transport in the entire SURE area. The impact is mainly seen on the air and rail transport 


kilometres, with only a very small impact on the road transport. 


 


Table 13 - Translation of trend 1 into the baseline scenario 


 Baseline  Trend 1  % difference 


billion pkm 2030 2050  2030 2050  2030 2050 


Rail 33,7 36,2  29,4 31,6  -12,8 -12,6 


Road 813,5 872,0  807,9 866,1  -0,7 -0,7 


Air 348,4 367,0  313,5 330,3  -10,0 -10,0 


 


3.2.2 Trend 2 - Climate Change & Energy Transition 


Definition   


a) 30% increase in fossil fuel prices due to increase in global CO2-prices and taxes 


b) 15% increase in energy costs due to growing energy demand in other sectors 


Implementation  


a) 11% reduction of passenger car kilometres based on a price elasticity of -0,36 per passenger 


car kilometre (up-to-date version of the Dutch national model) and 2% increase in public transport 







 


 


 


(cross-elasticity of +0,07). In 2050 the effect will decrease significantly due to the increasing 


number of vehicles without combustion engine 


b) 2% reduction of the overall travel demand for passenger transport and no effect on freight 


transport. Since prices rise for all alternatives, we assume that only minor mode shifts will occur.   


 


Table 14 - Translation of trend 2 into the baseline scenario 


 Baseline  Trend 2  % difference 


million pkm 2030 2050  2030 2050  2030 2050 


Rail 33,7 36,2  34.3 36.9  2.0 2.0 


Road 813,5 872,0  724.0 776.0  -11.0 -11.0 


Air 348,4 367,0  341,4 359,7  -2.0 -2.0 


For the second trend a strong decrease is seen in the road transport as implemented above. The total 


share of road still is high, but with the small increase in rail transport part of the potential that is available 


is used. 


3.2.3 Trend 3 - Technical Evolutions in the Transport Sector  


There are several ongoing technological trends, which could lead to increased travel speed or comfort. In 


this Section, the possible impact of such trends on the transport system is explored.  


For passenger transport, increases in travel speed are associated with longer distances traveled. Histor-


ically, the average time traveled per person per day has been relatively constant at about 70-90 minutes 


per day (Hupkes, 1982)2. This directly implies that faster traffic leads to more kilometers traveled. How-


ever, research also indicates that the amount of time that people are willing to spend on travel per day 


might increase as travel becomes more comfortable (CE Delft;TNO, 2020)3.  


Autonomous cars lead to an increase in transport demand 


Driving is expected to become more and more autonomous in the coming decades. However, it is very 


difficult to assess to what extent automation will be adopted until 2050. This is dependent on multiple 


factors which are difficult to predict, such as technological developments and whether legal and ethical 


questions, such as who is responsible for accidents when the car drives itself, can be resolved. In this 


analysis, the assumption is made that ‘level 5’ of automation will become commonplace by 20504.  


In this scenario, automated driving is expected to increase transport demand for three reasons (CE 


Delft;TNO, 2020). First of all, autonomous cars drive more efficiently than humans, which would increase 


the effective capacity of the infrastructure. Put differently, more autonomous cars can make use of the 


same infrastructure without creating traffic jams compared to human drivers. A second reason for in-


creased transport demand is that travel becomes more comfortable: when you don’t have to pay attention 


to the road, it becomes possible to perform other activities while driving, such as working, watching a 


movie or playing a game. In effect, this means that the value of time while driving decreases, which in turn 


leads to people spending more time in cars.  


  


2 This has been observed in communities all over the world. 


3 Consider for example the fact that trains become increasingly more suitable for working while traveling, duet o comfort 


increasing factors such as comfortable seats with a place for your laptop and wifi connectivity. When it is possible to 


work while being on the train, commuting becomes less of an obstacle which could be a reason for people to live further 


from the office. 


4 This is the highest level of automation, in which the vehicle performs all driving tasks under all condition and zero 


human attention or interaction is required. 
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A third reason for an increase in transport demand is that a new group of current ‘non-drivers’ (e.g. elderly, 


disabled and low income households) would gain access to car travel. A fourth reason is that cars will be 


able to drive empty and pick-up passengers. 


There is relatively large uncertainty about the concrete effects of automated driving on transport demand. 


Milakis et al. found that the passenger car transport demand would go up by 3 to 27% due to automated 


driving (Milakis, et al., 2017). Another study found that the number of vehicle kilometers driven by cars 


would increase by 20 to 25% (Cohen & Cavoli, 2019). The European Commission estimates the potential 


effects to be even higher. Their estimate for the long-term effect due to autonomous driving amounts to a 


50-60% increase in vehicle kilometers (European Commission, 2019). 


This increase in car travel can be expected to go hand in hand with a decrease in other passenger 


transport modes which compete with car travel, especially public transportation (Milakis, et al., 2017; 


European Commission, 2019). It might therefore become more difficult to maintain economically feasible 


public transportation systems.  


The effects of automated driving will be different in inner cities compared to rural areas and are in general 


very dependent on the specific context.  


3.2.4 Trend 4 - The Future of Growing Globalisation in the Field of Transport  


Definition  


a) 10% shift from containers from ports (ca. 50% of containers from China; Based on Rotterdam 


source CBS Statline) to long distance rail/road due to the new silk road 


b) 20% increase of import and decrease of export (e.g. 20%) due to further shift from production to 


low wage countries  


c) 100% increase in parcel flows due to further globalization of e-commerce  


Implementation  


a) 10% shift from containers from ports means 10% less containers transport from Antwerp and 


Rotterdam by IWT, road and rail. Instead, containers enter the SURE area via long distance 


rail/road via the silk road form the east (on average having similar distances in the SURE area). 


However, 20% of the original 10% transport from the ports has a destination outside the Sure 


area and will not result in new transport in the SURE area (Based on tailored Statistics CBS for 


transport from Rotterdam). So 10% of containers transport from the ports (IWT, Rail and Road) 


is replaced for 80% by continental transport (rail and road; 50:50) from the east.  


b)  An increase of 20% in imports will increase the transport from the ports with 20%. The decrease 


in export will lead to a larger imbalance between import and export from the ports and will not 


lead to a significant reduction in kilometres. 


0.5% of the ton-kilometres in truck transport are related to parcels (source Dutch statistics).and 


5% (source Gebruikers en inzet van bestelauto’s in Nederland) of the van kilometres (2018). A 


100% increase means a 0,5% increase in the total HDV kilometres and a 5% increase in the van 


kilometres. Note: although the vehicle kilometres of parcel vans represent 5% of the total kilo-


metres, their presence in the cities is expected to be twice as high. 


Results 


Table 15 - Translation of trend 4 into the baseline scenario 


 Baseline  Trend   % difference 


Million tonkm 2030 2050  2030 2050  2030 2050 


Rail 259.2 311.5  257.6 309.4  -0.6 -0.7 


Road 974.9 1275.5  963.2 1260.0  -1.2 -1.2 


Inland waterways 323.3 380.3  301.2 354.4  -6.8 -6.8 







 


 


 


The main impact of this trend is foreseen in the reduction in transport overall within the SURE area. This 


basically means the transport flows will shift, with an overall similar image for the EU. 


 


3.2.5 Trend 5 - Growing Circular Economy  


Definition 


a) Reduced transport from seaports for food, feed, and plastics (e.g. 20%),  


b) Reduced transport from seaports for coal and oil (e.g. 60%) 


The emissions of air cargo are much smaller than those of maritime transport, due to the much smaller 


volume. In addition important air cargo goods (like machines, pharmaceuticals, plants and food) are prob-


ably less affected by this trend than others 


Implementation  


a) 16% of the tonnes and tonkm from the ports are related to food, feed (13%) and plastics (3%). 


(base year 2018, statistics CBS on sea ports; Facts and figures Antwerp 2019). A reduction of 


20% on these goods means a reduction of 3,2 % on the total.  


b) 25% of the tonkm and 22% of  the tonnes from the ports are related to coal and oil (base year 


2018, statistics CBS on sea ports; Facts and figures Antwerp 2019). A reduction of 60% on these 


goods means a reduction of ca. 14 % on the total tonkm from the ports. 


Results 


The expected impact of this trend on the entire SURE area are displayed in the table below. 


Table 16 - Translation of trend 5 into the baseline scenario 


 Baseline  Trend   % difference 


Million tonkm 2030 2050  2030 2050  2030 2050 


Rail 259.2 311.5  249.2 299.8  -3.9 -3.7 


Road 974.9 1275.5  940.6 1231.6  -3.5 -3.4 


Inland waterways 323.3 380.3  313.0 368.1  -3.2 -3.2 


 


3.2.6 Trend 6 - Possible (Dis)integration in the EU  


Definition  


Due to Brexit, trade and business trips between the SURE area and Great Britain may be reduced com-


pared to the baseline scenario.  


a) 20% reduction in trade with Great Britain 


Implementation  


a) 10% reduction of trade results is assumed to result in 10% less freight transport and 10% less 


business travel between the SURE area and Great Britain. It is assumed that this reduction in 


traffic is not compensated. Since business air travel between the SURE area and Great Britain 


has a very high market share, we assume the same 10% decrease in aviation passengers.   


The affected segments are summarized in the following table: 
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Table 17 - Summary of affected segments by external trend 6 


Segment Effect 


Freight transport (all modes) between SURE area and zones 
on Great Britain 


-10% 


Business trips (all modes) between SURE area and zones on 
Great Britain 


-10% 


Aviation passengers between SURE area and zones on Great 
Britain 


-10% 


 


Results 


The expected impact of this trend on the entire SURE area are displayed in the table below. 


 


Table 18 - Translation of trend 6 into the baseline scenario 


 Baseline  Trend 2  % difference  


2030 2050  2030 2050  2030 2050 


Rail tonkm 257.6 309.4   249.0   299.7   -3.33 -3.14 


Road tonkm 963.2 1260.0   962.7   1,259.4   -0.06 -0.04 


Rail million pkm 29,4 31,6   29,4   3,2   -0,06 -0,06 


Road million pkm 813,5 872,0   813,5   871,9   -0,01 -0,01 


Air million pkm 348,4 367,0   341,5   366,3   -1,96 -0,21 


 







 


 


 


4 Policy Analysis 


4.1 Aviation Ban – Shift to HST 


4.1.1 Definition, Scope and Objective Policy Measure 


The EU Green Deal amongst others focuses on the target that within the EU all scheduled collective travel 


under 500km should be carbon neutral by 2030 (EU Green Deal 2019). Although the EU Green Deal also 


focuses on market ready zero-emission aircrafts by 2030/2035, given the state-of-the-art aviation tech-


niques, this seems to be hardly doable for collective scheduled air travel, at least within a foreseeable 


future. Therefore, there is a need to shift air travel on short distances towards more sustainable transport 


modes, such as Highs Speed Trains (HST) given the travel time. In the meantime, within several commit-


ted governmental and non-governmental organisations, this shift is already regular policy. The EU Green 


Deal is also focused on (most importantly) doubling high speed rail traffic by 2030 and tripling this by 


2050, next to improving EU night trains again. 


Slots to start, land and fly within the airspace of a given country, are still provided by the national aviation 


authorities, and (within a maximum slot frame) by the (partly) national controlled airport authorities. Thus, 


at first sight, a strategic policy ban of all the regular aviation services on the short/mid ranges could be 


relatively easily implemented by the coordinated national authorities, under aegis of the EU council. Nev-


ertheless, it is still unclear what would be the impact of this measure, and how each of the EU aviation 


authorities could be convinced to support this ban. Furthermore, it is unclear if the existing infrastructure 


capacities could cope with the modal shift; and in particular the HST infrastructure in order to cope with 


the need for comparable travel times. Hence there is a need to explore in more detail what this measure 


would mean for a given region; in this case the cross-border region of the Eurodelta as a major HST-


connected polynuclear megalopolis in West-Europe. This SURE region could serve as a testbed, to further 


roll out the measure over Europe, after evaluation. Therewith the major research questions of this part 


would be: 


• What are the pros and cons of a ban of regular aviation services below 500 km within the SURE 


area? 


• Could (most importantly) collective HST rail services deal with this ban, and what would be the 


impact on socio-environmental costs and profits on the medium and long run? 


4.1.2 Overview Relevant Existing Research 


An overview of the relevant existing research is included in Annex 6 A. 


4.1.3 Identification of Expected Behavioral Responses 


4.1.3.1 Travel Market Arena 


At the moment there are some 21 airports within the SURE area with scheduled airflights.5 However only 


4 of them – Amsterdam Schiphol Airport (AMS), Brussels Airport (BRU), Flughafen Düsseldorf (DUS) and 


Flughafen Köln/Bonn (CGN) – serve scheduled flights up to 700 air km. Within this range some 34 desti-


nations are being served on a regular basis (see Annex B). However, not all of these destinations could 


be served by an alternative, within reasonable comparable travel times. For that purpose, we have made 


several assumptions. We have defined ‘reasonable’ as the case where the alternative should not take 


  


5 That is for France: Aeroport de Lille-Lesquin; for Belgium: Brussels Airport, Brussels South Charleroi Airport, Liege 


Airport, The International Airport Oostende-Brugge, The International Airport Antwerp and The International Airport 


Kortrijk-Wevelgem; for the Netherlands: Airport Schiphol Amsterdam, Eindhoven Airport, Lelystad Airport, Rotterdam-


The Hague Airport, Groningen/Eelde Airport, Twente Airport, Maastricht-Aachen Airport and Teuge International Air-


port; for Germany: Flughafen Dusseldorf, Flughagen Köln-Bonn, Dortmund Airport, Airport Weeze, Münster Telgte 


Airport and Paderborn Lippstadt Airport. 
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more than 1 hour compared to the aviation travel time. As such, and for our destinations, only HST-travel 


is a ‘reasonable, sustainable alternative’. Moreover, we have defined ‘travel time’ as the door-to-door 


travel time. In this respect and for HST-travel (with stations within the urban frame) we have taken into 


account an extra pre- and after travel of 1 hour average, and for the airports (situated mostly in the fringe 


of the urban scape) an average of 2 hours. Moreover, we have added an extra 2 hours for customs and 


lingering on airports, and an extra 30 minutes for customs in regard to HST UK services. This is compa-


rable with previous studies in this regard (see Annex 6A). With these assumptions, we have selected the 


following city pairs for our study. 


 


Table 19 - Differences between real travel time HST versus Aviation (minus means 


that HST travel is even faster, plus that Aviation travel is somewhat faster; source: 


Consortium 2021) 


 Amsterdam Düsseldorf Köln/Bonn Brussels 


London +30 minutes   -90 minutes 


Southampton +50 minutes    


     


Amsterdam  -3h. 20 minutes  -2h 45 minutes 


     


Paris -55 minutes +20 minutes  -2h. 20 minutes 


     


Frankfurt -10 minutes -2h. 20 minutes  -40 minutes 


Hamburg +55 minutes -20 minutes similar +30 minutes 


Bremen +20 minutes    


München  +55 minutes +30 minutes  


Berlin  +10 minutes -10 minutes  


Dresden   +20 minutes  


Nurnberg  -2h. 10 minutes   


Stuttgart  -3h. 30 minutes  -1h 30 minutes 


Leipzig  +35 minutes   


Friedrichshafen  +45 minutes   


Hannover    -1h. 


 


For these city pairs and as a start we took the most recent travel data of 2019, since the year 2020 was 


not representative due to covid. In 2019 almost 18 million passengers travelled by air on these city-pairs; 


of which some 4 million in Transfer, and some 14 million OD passengers (see Figure 2). Most of these 


passengers (some 8 million) travelled to and from AMS, subsequently to and from DUS (some 5 million), 


to and from CGN (3 million) and to and from BRU (2 million).  


The most important corridors in this respect are (rounded numbers annually, both directions): 


Amsterdam-London vice versa   4,7 million passengers (345 km.) 


Düsseldorf-Munich vice versa   1,5 million passengers (492 km.) 


Köln/Bonn -Berlin vice versa   1,4 million passengers (479 km.) 


Amsterdam-Paris vice versa   1,4 million passengers (417 km.) 


Düsseldorf-Berlin vice versa   1,2 million passengers (476 km.) 


Köln/Bonn-Munich vice versa   1,0 million passengers (456 km.) 







 


 


 


Besides that, also the corridors between Brussels and London (0,9 million passengers), between Amster-


dam/Brussels/Düsseldorf and Frankfurt (in total 1,8 million passengers), and between Düsseldorf/Amster-


dam/Köln/Brussels and Hamburg (in total 1,6 million passengers), show impressive numbers on midrange 


aviation distances.  


 


Table 20 - Aviation volumes in selected city pairs, both directions in 2019; source: 


selected airports)6 


 


To/from AMS OD Transfer 
 To/from DUS OD Transfer 


Frankfurt 245.000 640.000 
 Berlin 1.230.000 - 


Hamburg 250.000 225.000 
 Frankfurt 195.000 185.000 


Bremen 115.000 60.000 
 Frie-


drichshafen 
15.000 - 


   
 Hamburg 445.000 75.000 


Paris 565.000 820.000 
 Leipzig 95.000 10.000 


   
 Munich 1.260.000 225.000 


London 3.840.000 885.000 
 Nurnberg 125.000 20.000 


Southampton 115.000 60.000 
 Stuttgart 100.000 25.000 


   
    


   
 Paris 385.000 100.000 


   
    


   
 Amsterdam* 140.000 120.000 


 


For the moment our hypothesis is that in post-covid times recovery will take place according to a U- sce-


nario, meaning that aviation will recover to original volumes only after several years (SEO, 2020). That 


will mean that we expect on the long run aviation volumes to be slightly under the future expectations for 


aviation before covid, due to the fact that businesses will be done more online and from home. Our as-


sumption is that this takes some 10% less aviation travel. These recovery data are matched with the 


outlines 2030 and 2050 for aviation in the Baseline scenario; meaning that we expect some 20 million 


travellers on these city pairs in 2030, towards 23 million in 2050. 


  


6 We have added travel to/from AMS in these tables and not in the one of AMS to avoid doubling. 


To/from CNG OD Transfer 
 To/from BRU OD Transfer 


Berlin 1.435.000 - 
 Frankfurt 480.000 95.000 


Dresden 125.000 5.000 
 Hamburg 105.000 95.000 


Hamburg 430.000 30.000 
 Stuttgart 55.000 20.000 


Munich 880.000 135.000 
 Hannover 5.000 10.000 


   
    


   
 Paris 20.000 175.000 


   
    


   
 Amsterdam* 275.000 10.000 


   
    


   
 London 730.000 190.000 
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4.1.3.2 Transport Market Arena 


Due to competitive reasons, data on HST transport volumes within, to and from the Eurodelta are hard to 


find; but a sophisticated guess would be that Thalys, Eurostar and ICE together served some 10-11 million 


passengers to, from and whitin the Eurodelta in 2019. Nevertheless, dealing with the 2019 data would 


mean that we need to cope with nearly tripled transport volumes in 2030, towards almost a quadrupling 


of transport volumes in 2050. 


To that end we have considered several scenarios: 


Scenario 1: a first scenario could be that part of the extra demand would be captured by other (more or 


less sustainable) modes, such as zero-emission aircrafts or climate neutral cars. This could be especially 


the case for OD passengers, since transfer passengers would be probably captured by an integrated 


HST-Plane ticketing systems, including a better flow of the baggage handling. But capturing the extra 


demand with zero-emission aircrafts, on an average capacity of 10 passengers/plane, would mean that 


an extra 1,8-2,5 million airplanes would take the sky above the Eurodelta. This is not feasible given the 


already overcrowded aviation paths. The same goes for an extra  15-20 million climate neutral cars (based 


on an average passenger rate of 1,2), given the capacity of the international highways. Moreover, we 


have looked again into the real travel times of HST’s compared to the maximum range and speed of these 


zero emission cars. Based on this, these cars would only travel faster on the city pairs Amsterdam to 


Bremen and Hamburg vice versa. Here we are dealing with 350-400.000 OD transport volumes vice versa 


annually. Thus this scenario would hardly solve the extra transport needs. 


Scenario 2: a second scenario could be to fill up the existing capacity of the HST-services to the max. 


Based on the existing capacities of the HST trains7, and based on the existing services (see figure 3a) 


and the ‘sophisticated guess’ above we expect that overall, the HST’s within, to and from the Eurodelta, 


do have an occupancy rate of in average 70%. So, theoretically, this scenario could lighten the extra 


demand with some 4,5-5 million pax annually. But in real life this scenario would prove to be hardly real-


istic, since passengers don’t go all the way and step in and out along the way. Moreover, it isn’t even 


preferable, because in order to become a realistic alternative, we don’t want aviation passengers to wait 


for (half) an hour or so on the HST platforms of airports to proceed with their journey in case of transfer. 


In addition, there wouldn’t be any reserve in relation to the growth expectancy rates towards 2030 and 


2050. Therefore, we didn’t explore this scenario so much, but stuck to the present occupancy rates as ‘a 


buffer capacity’, in case of unexpected demands. 


Scenario 3: a third scenario might be to double the length of the HST trains from 200 up to 400 meters, 


as is already the case with regard to most of the Eurostar services, and HST trains on longer distances. 


Another alternative might be that the HST service providers could use new material, like for instance 


double-deckers in some corridors. It would require an extra investment of the HST carriers (especially 


Thalys and ICE), and an extra investment at some stations to lengthen the HST platforms. Nevertheless, 


this wouldn’t be matched by an even substantial improvement of the quality of the HST services. Similar 


deficits as expressed in scenario 2 are also the case over here. Moreover, at first sight – taken into account 


the corridors where already 400m trains are running, and to match these services where this is not the 


case – it could only mean an added capacity of some 20-30%, hardly enough to meet the extra demands 


from a ban on mid-range aviation. Nevertheless, this scenario might add to other solutions, especially in 


peak hours or in some overcrowded corridors on the long run. 


Scenario 4: Therewith we have primarily looked into a fourth scenario; e.g. to intensify the frequency of 


HST trains according to the extra transport demand calculated. In reference to the specific corridors this 


would mean up to a doubling of the frequency of the HST services on specific tracks (including a raise 


towards a 80% occupancy rate in average on the existing and/or new services, with partly new material 


and an extended service realm of 5:00-22:00). Specifically with regard to tracks and corridors, this might 


result in 


- A 40 minutes HST service on the track Amsterdam-Frankfurt (in average 50% more) 


  


7 377 passengers per Thalys train (120 1st class, 257 2nd class), 458 per ICE train (98 1st class, 360 2nd class) and 


750 per Eurostar train on these tracks (206 1st class, 544 2nd class) 







 


 


 


- A 20 minutes HST service on the track Berlin-Cologne (almost doubling of the frequency) 


- A 30 minute HST service on the track Cologne-Brussels (in average 50% more) 


- A 25 minute HST service on the track Amsterdam-Brussels (more than a doubling) 


- and a 15 minute HST service on the track Brussels-Lille, with connection every 15 minutes to-


wards London and/or Paris 


- Including a better connection to/from the main airports within the Eurodelta (mainly BRU and 


CGN), and a HST connection via Eindhoven (see figure 3 b, and the argument below). 
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Figure 20 - Current HST track plan within and towards SURE; source: consortium) 







 


 


 


 


 


Figure 21 - Possible new track plan with aviation shift within and towards SURE; source: consortium) 
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Due to the economies of scale, this could also have a major effect on the ticket price, and thus a spin off 


for the domestic travel (modal shift) on these corridors. There is a need for additional research to what 


extent this might take place. Nevertheless, it is expected that this would have a major impact on the quality 


and sustainability of travel within, to and from the Eurodelta.  


4.1.3.3 Traffic Market Arena 


Nevertheless, this fourth scenario might have a major impact on the capacities of the current (high speed) 


rail infrastructures, given also the plans and needs for domestic travel. Therefore, we have consulted the 


respective national infra-providers where bottlenecks might occur, and if/how these might be solved. From 


these interviews we received the following overview:8 


Corridor Randstad-Rhein-Ruhr-Frankfurt 


- The existing track between Oberhausen and Arnhem is currently being upgraded. Given the over-


crowded rail paths within the Rhein-Ruhr area and Arnhem-Utrecht for HST and for domestic travel 


as well, it would not be easy, if not impossible to further upgrade this track. Therewith and when there 


is a need for further extensions, one might reconsider a new HSL between Eindhoven-Venlo-Krefeld-


Düsseldorf airport to meet up with demands. This new track then needs an additional Cost-Benefit 


Analysis and Environmental Impact Assessment in order to be implemented. This might take several 


years and this assessment needs to be taken up a.s.a.p. 


- At the moment there is already a need (and it is partly already decided upon) to upgrade the 


Köln/Deutz station as a Rail-Hub. This won’t be possible at the existing Köln Hbf. With this policy 


measure there is extra pressure to upgrade services, including a custom service for travellers to the 


UK. 


- Within the context to the Rhein-Ruhr-Express-Concept (RRX) an extension of regional services to 


the Airport station of CGN is foreseen. Nevertheless, with a ban on aviation at midrange distances, 


there would be an extra need to travel directly with HST (and without exchange) between this Airport 


and especially Berlin, Munich and Hamburg. Domestic ICE services should then start or end, or pass 


through CGN.  


Corridor Randstad-Brussels-Paris/London 


- The decision for an extension/new rail tunnel underneath Schiphol Airport for local/domestic reasons 


has already been taken. But in order to meet the shift demands towards/from the UK, there is a further 


need to expand the station with customs facilities and baggage logistics. 


- The existing HST station of Antwerp CS has to be upgraded too with customs facilities in order to 


receive Eurostar trains and meet the needs of UK travellers. 


- The same goes for the station Brussels National Airport; this station has to be extended with two 


tracks in order to serve as a HST stop. 


- The North-South rail tunnel underneath Brussels is already a major bottleneck in both the domestic 


and international rail services. On the short term there is a need to optimize operations through a mix 


of systems improvements, harmonisation of train paths and circulation measures. On the long term 


there is a need for an extra tunnel between Brussels North station and Brussels Midi. 


- Station Brussels Midi needs to be upgraded with two platforms in order to meet the extra HST Rail 


demands. 


- The Eurotunnel has to be extended with two rail tracks. In fact this is already necessary in the present 


situation. 


Corridor Brussels-Rhein-Ruhr 


 


There are minor improvements needed on the existing tracks; 


Nonetheless there is a new (east-west) station Brussels National Airport needed, including new east-west 


tunnels in order to create an efficient stop for HST’s on this corridor at the airport. 


  


8 Of course this is only a first outline, partly based on existing studies, which need further to be elaborated in detail. 


See also Annex C reports. 







 


 


 


4.1.4 Assessment of the Environmental Impact 


This policy measure will have a major impact on the CO2-emissions. We expect to have a reduction of 


130 thousand tons annually based on the numbers of today, towards 225 thousand tons in 2030 and 240 


thousand tons in 2050. This will already contribute with some 2-2,5% to the overall ambitions of the Green 


Deal of the EU. Next to that we don’t expect extra environmental burdens with regard to noise or footprint 


of the HST. Except for the optional extra HST line between Eindhoven and Dusseldorf Airport (for which 


an additional Environmental Assessment Report is needed), the shift will be predominately realised on 


existing tracks. On these tracks impact reduction measures have already been taken. Moreover, we ex-


pect a reduction of the noise hindrance around the four involved airports with some 15-20%, provided the 


open slots will not be taken by an extra growth of aviation over long distances.   


We expect to receive a reduction of the energy use by 11.000 to 12.000 megajoules. Besides that kerosine 


will be replaced by (more and more sustainably produced) electricity which will highly contribute to a more 


sustainable world. 


4.1.5 Assessment of the Financial Impact 


The financial costs of the infrastructural measures above are roughly estimated between € 15-25 billion 


excl. and € 25-35 billion including an extension of the Eurotunnel9. In return there is little improvement in 


travel times created, but most importantly in the reliability of the international HST services. As such the 


HST-services to/from and within the Eurodelta would begin to meet Asian standards, as is already the 


case in Japan, China and elsewhere. 


4.1.6 Assessment of the Socio-economic Impact 


As mentioned above, this measure will not so much result in a reduction of travel times. Nevertheless, it 


will contribute to the reliability of internal transport means, and thus also contribute to the economic re-


covery, growth and borrowing size effects of the Eurodelta. Furthermore, due to the increased volumes 


and upgraded frequencies, we can expect a reduction of ticket-pricing and thus also (provided an inte-


grated ticketing system) a major improvement of cross-border domestic travel and an opening up to lower 


and mid-income groups. Hence, the accessibility of jobs will be improved, next to the added value and 


spin off of other businesses. 


4.1.7 Next Steps 


Continuation roundtable(s) and drafting an implementation roadmap. 


4.2 Zero Emission Zones (ZEZ) 


4.2.1 Definition, Scope and Objective Policy Measure 


4.2.1.1 Description and scope 


Implementation of harmonized Zero Emission Zones (ZEZs) in all major cities (> 100.000 inhabitants) 


located in the SURE area for passenger cars, Light Duty Vehicles (LDVs) and Heavy Duty Vehicles 


(HDVs), by 2035.  


Annex 12 provides a map showing the cities in the SURE area targeted by this measure. 


4.2.1.2 Rationale 


An important aspect here is that the same type of ZEZ would be introduced in all major cities in the region, 


to ensure that there are effects at the regional level. Besides the fact that this measure gives a level 


playing field in the SURE area, it also makes cross-border transport easier as the same rules apply. Ef-


fectiveness and signal of ZEZs can be stronger if regulations are more uniform across cities and regions. 


  


9 The numbers at the basis of this estimation are confidential 







 


ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / Interim Report 47 


This measure is proposed for effective and full implementation in 2035, as by this time it seems realistic 


to align the different (existing and planned) initiatives regarding Low Emission Zones (LEZs) and ZEZs in 


the different regions and countries in the SURE area – with set timings often in 2025 and 2030. A shared 


ambition for 2035 will give a strong signal to Original Equipment Manufacturers (OEMs), transport com-


panies, shippers and inhabitants, that changes will be real and standards widely applied.  


Approximately 14 Low Emission Zones have been implemented so far in the SURE area: 3 in Belgium 


(Antwerp, Ghent, Brussels), 2 in the Netherlands (Utrecht and Rotterdam), and (partly) 9 in Germany 


(Aachen, Bonn, Dinslaken, Düsseldorf, Eschweiler, Hagen, Krefeld, Köln and Mönchengladbach).   


As shown in Annex 13, existing LEZ implemented in Belgium, the Netherlands and Germany, targeting 


different groups of vehicles (where, in the French part of the SURE area no LEZs are launched yet10). 


Most LEZs currently fall within national or regional schemes, that allow different implementation options 


(e.g. location, standards, timeframe, …). 


Harmonisation of ZEZ could be based on the following criteria: 


a) Categories of vehicles affected by the ZEZs: 


Existing LEZ focus on different vehicle types, according to national/local policy priorities. For instance, 


most LEZs in the Netherlands address in priority LDVs and HDVs, while German LEZ concentrate on 


passenger cars. Harmonising ZEZ in the SURE area would entail to cover most of the main vehicle cate-


gories:  


- Passenger cars (M1 vehicles) 


- Light commercial vehicles (N1 vehicles)  


- Heavy duty vehicles: buses and coaches (M2, M3), heavy goods vehicles (N2, N3).  


b) Emissions standards: 


All existing LEZs located in the SURE are currently focusing on air pollutants emissions standards, alt-


hough an increasing number of cities (e.g. Brussels and a few dozens cities in The Netherlands) have 


planned to make zero-emission standards mandatory for several vehicles categories by 2025, 2030 or 


2035.  


In accordance with the suggested ZEZ policy measure, only zero-emission vehicles – i.e. vehicles that 


produce no emissions of pollutants from the on-board source of power, such as all-electric or hydrogen 


fuel cell vehicles – will be allowed to access restricted areas. 


4.2.2 Overview Relevant Existing Research  


There have been relatively few studies which have attempted to evaluate the impact of a LEZ using meas-


ured concentrations, possibly because of the difficulty in identifying small changes in concentrations fol-


lowing policy interventions.  


As emphasised by Amundsen and Sundvor (2018), “there are several studies, both modelling and meas-


urements with statistical analysis, which have been performed for LEZs, but the conclusion of the effects 


varies. The challenges in these evaluations are many, and for instance the use of wrong emission factors 


for diesel vehicles has been one important challenge for the modelling studies. For air quality measure-


ment studies it is difficult to separate the effect of the LEZ from other measures introduced. This, however, 


does not mean the LEZs did not or will not have an effect. Increased diesel shares in the vehicle fleet and 


a general increase in number of vehicles and traffic volumes have contributed to more emissions, and 


hence counterbalanced the emission reduction effect of the LEZs. 


There are, however, data showing that the zones do alter the vehicle fleet and hence reduce emissions 


from the targeted vehicle groups. For this to have significant effect on air quality the targeted group needs 


to be a significant source of the pollution. The non-exhaust contributions from traffic to PM10 is large, and 


  


10 A permanent environmental zone in Lille (France) was planned to enter into force early 2021, but its implementation 


has been postponed to early 2022. 







 


 


 


PM also have several other sources. LEZs is today therefore not expected to have significant effects for 


this compound except if it is so strict that it significantly limits the total traffic volume. LEZs are, however 


considered to be efficient for NO2, CO2, black carbon and other exhaust compounds if targeting a large 


enough part of the fleet and/or are stringent enough. Several measures are needed to reduce air pollution 


and LEZs is one of the useful tools at hand for municipalities.” 


Usual benefits and disbenefits of low emission zones can be summarized as below: 


 


Table 21 - Usual benefits and disbenefits of LEZ 


Benefits Disbenefits 


Improved air quality (NO2, PM, others…) Disproportionate impact on expensive ‘specialist’ vehi-


cles (e.g. coaches, specialist lorries…) 


Progress towards EU Air quality limit values Greater relative impact on smaller companies 


Health benefits - lower lost time at work, lower health 


care costs 


Greatest relative impact on road haulage, the wholesale, 


trade, manufacturing sectors, and smaller construc-


tion/building companies 


Small reduction in noise Higher potential business costs for companies (which 


could negatively affect attractiveness) 


More attractive environment for companies and people  


Safety benefits of newer vehicles  


Economic and employment benefits for the vehicle man-


ufacturing sector 


 


 


4.2.3 Identification of Expected Behavioral Responses 


As illustrated by numerous case studies (see Annex 14), the introduction of ZEZ could potentially trigger 


various behavioral changes, or variations in the willingness to adhere to the measure from the current car 


users. These changes could have no impact on the mode of transport such as a shift to zero emission 


private vehicles or to car sharing with zero emission vehicles, or could imply a modal shift, such as shift 


to public transport and other modes: bicycle, scooter, walk, or imply a reduction of mobility (fewer trips). 


Several studies on this topic indicate that the main impact of the introduction of ZEZ lead to “motor shifts” 


i.e. a shift towards low-emission or zero-emission vehicles.  


Regarding the volume of travel, several feasibility studies of ZEZ indicate no or little effect on the number 


of vehicle-km expected to be performed. This is for example the case in Brussels where a recent study11 


has shown that for a realistic scenario studied, 97,2% of the current car trips will still be done by car in 


2030, and 2,8% by other modes. It should be noted that, in parallel to the introduction of ZEZ in the 


Brussels Capital Region, many policy measures are considered in order to render urban transport more 


sustainable (“Good Move”), with the objective to reduce car use and increase the use of public transport 


and active modes: bicycle, walk, etc. 


  


11 Stratec (19 mars 2021), « Etude d’impact sur la mobilité, sur les aspects économiques et sociaux et sur l’énergie et 


roadmap vers une sortie des véhicules thermiques, Partie 4-Impacts sur la mobilité des personnes, Enquête de préfé-


rences déclarées et simulation MUSTI », Bruxelles Mobilité 
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4.2.4 Assessment of the Environmental Impact 


The approach that has been followed to assess the impacts of the Zero Emission Zones policy measure 


on the environment in the SURE area is presented in Annex 15. A simplified simulation model has been 


developed to take into account the input data from the Baseline scenario and the relevant parameters for 


the specific analysis of the ZEZ policy measure. The data from the Baseline scenario is the reference to 


which the impacts of the ZEZ policy measure are compared. The difference between the reference situa-


tion and the situation with the implementation of the ZEZ policy measure in the SURE area provides an 


evaluation of the impact of the policy measure on the main emission factors identified for road transport 


from the start of implementation of the policy measure until 2050. 


The Brussels Capital Region has been considered as the starting point for the study, as the LEZ then the 


ZEZ policy measures and the timeframe for implementation are well defined. It should be noted that the 


HGV and coaches will not be banned in the Brussels Capital Region in 2035, but the Euro VIe norm will 


be the minimum for these vehicles. A scenario with a ban of HGV and coaches has nevertheless been 


developed in this study in order to have an exhaustive view of ZEZ without thermic vehicles.  


The introduction of ZEZ in all the cities in the SURE, with a diesel ban in 2030 and a thermic ban in 2035 


for passenger cars and LGV, has been evaluated on the basis of the ZEZ in the Brussels Capital Region. 


It would globally avoid the emission of 490 million tons of CO2eq (-47% compared to the reference), 578 


thousand tons of NOx (-20%) and 20 thousand tons of PM10 (-50%) over the 2022-2050 period. 


  


 


Figure 22 - Differences in CO2, NOx and PM10 emissions for passenger cars and 


LGV (Total 2022-2050) 


The yearly results (reductions of CO2, NOx, PM10 emissions) of the introduction of ZEZ in the SURE area 


for the 2022-2050 period are presented in the following graphs. 
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Figure 23 - Yearly differences in CO2, NOx and PM10 emissions for passenger cars 


and LGV (2022-2050) 


The results for the single years 2030 and 2035 are presented in the following table for passenger cars 


and LGV 


 


Table 22 - Differences in CO2, NOx and PM10 emissions for passenger cars and LGV 


in 2030 and 2035 


Difference with ref-


erence 


2030 


(Quantities) 


2030 


(%) 


2035 


(Quantities) 


2035 


(%) 


CO2 emissions -22,4 M tCO2eq -84,3% -22,9 M tCO2eq -100% 


NOx emissions -31,5 k tNOx -95,6% -24,5 k tNOx -100% 


PM10 emissions -890,6 k tPM10 -94,4% -844,5 k tPM10 -100% 


 


The scenario with a progressive ban of HGV and coaches from 2035 to 2050, in addition to the passenger 


cars and LGV, provides the following results. 
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Figure 24 - Differences in CO2, NOx and PM10 emissions for passenger cars, LGV 


and HGV (Total 2022-2050) 


The introduction of ZEZ in all the cities in the SURE with a diesel ban in 2030 and a thermic ban in 2035 


for passenger cars and LGV, and a thermic ban in 2050 for HGV would globally avoid the emission of 514 


million tons of CO2eq (-49% compared to the reference), 657 thousand tons of NOx (-23%) and 20 thou-


sand tons of PM10 (-51%) over the 2022-2050 period. 


 


To conclude the analysis of the potential effect of ZEZs on the CO2, NOx and PM10 emissions, the re-


ductions of emissions are compared to the total emissions of transport in the baseline scenario in the 


SURE area. 


 


Table 23 - Reductions of emissions compared to the total emissions of transport in 


the baseline scenario in the SURE area - Passenger transport 


 


Years 2030 2050 


Emissions Total emissions Reduction 


with ZEZ 


% Reduction Total emis-


sions 


Reduction 


with ZEZ 


% Reduction 


CO2eq 102,2 Mt -17,1 Mt -16,7% 53,9 Mt -10,6 Mt -19,6% 


NOx 125,1 kt -24,5 kt -19,6% 21,2 kt -4,1 kt -19,6% 


PM10 1,0 kt 0,18 kt -18 % 0,4 kt 0,08 -19% 
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Table 24 - Reductions of emissions compared to the total emissions of transport in 


the baseline scenario in the SURE area - Freight transport 


 


Years 2030 2050 


Emissions Total emissions Reduction with 


ZEZ 


% Reduction Total emissions Reduction with 


ZEZ 


% Reduction 


CO2eq 611,1 Mt -5,3 Mt -0,9% 293,5 Mt -4,7 Mt -1,6% 


NOx 4.695 kt -7,0 kt -0,1% 580 kt -6,2 kt -1,1% 


PM10 10,2 kt -0,7 kt -7% 5,6 kt -0,5 kt -9% 


The reductions of emissions compared to the total emissions of transport in the baseline scenario in the 


SURE area are very significant for passenger transport (almost 20% according to the type of emissions), 


while the reductions for freight transport are much lower, due to the relatively low share of freight transport 


in the ZEZs. 


 


4.2.5 Assessment of the Economic Impact 


The costs and benefits of the implementation of ZEZs concern the residents and the companies imple-


mented in the area, the external road users travelling to the ZEZ, as well as the public authorities. The 


nature of the costs and benefits is listed in the following table. It should be noted that the costs for certain 


actors constitute benefits for others, like the fines paid by the road users. They are all listed as costs in 


the table with plus (benefits) and minus (costs) signs. 


 


Costs Residents, road users Companies Public authorities 


Implementation: access 


control, registration, sig-


naling, communication, … 


  - 


Replacement of vehicles - - - 


Operation of ZEV + + + 


Permits for exemptions - - + 


Fines - - + 


Health (Indirect benefits) + + + 


 


The evaluation of the costs and benefits depends on specific characteristics of the economy of the cities 


where ZEZs are implemented, such as: types of economic activities, car ownership, fleet of vehicles by 


type of fuel and evolution, length of trips, relations with surrounding areas, levels of income, etc.  


Specific socio-economic studies should be carried out for each city in order to evaluate and quantify the 


costs and benefits of the implementation of a ZEZ. Most of the socio-economic feasibility studies reviewed 


consider that ZEZs have positive results (Sum of socio-economic costs < sum of socio-economic benefits 


over the study period) if the (indirect) benefits on health are duly taken into account. 
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4.2.6 Assessment of the Social Impact 


4.2.6.1 Air pollution and social inequalities  


The relationship between social inequalities and air pollution is threefold: inequalities in terms of (i) expo-


sure to pollution, in terms of (ii) vulnerability, and in terms of (iii) contribution to pollution. 


- Exposure to pollution. Disadvantaged people are often the most exposed to air pollution, as 


they tend to live in areas where traffic is denser, resulting in higher levels of air and noise pollu-


tion12,13,14. These inequalities in exposure are not only observed at the local level, but also at the 


regional scale, as shown in a report released by European Environment Agency (EEA) in 201815. 


The EEA identifies several factors explaining this increased exposure of lower socio-economic 


group to air pollution, including city planning, housing and employment markets, professional 


exposure, or general under-participation of vulnerable groups in decision-making processes.  


- Vulnerability. It is widely acknowledged that disadvantaged people are usually more vulnerable 


to the impacts of air pollution. Socio-economic status is indeed an important determining factor 


of the population health status: the combination of poor housing conditions, a low-quality diet, 


reduced access to health care and a high level of stress result in an increased vulnerability to 


environmental risks, including air pollution16. 


- Contribution to air pollution. Disadvantaged population groups are often those less contrib-


uting to transport-related air pollution, due to a lower motorization rate, and a lower number and 


range of travels17.  


We can conclude from the three aforementioned inequalities that if improving air quality will benefit to all 


population groups, disadvantaged people will generally be more positively affected as the greatest bene-


fits will be observed in areas where the air quality is worst. As a consequence, policy makers should 


ensure that measures implemented to improve air quality can contribute to address social inequities or, 


at least, do not exacerbate them. 


4.2.6.2 ZEZs and Social Inequalities 


Although vehicle owners from all socio-economic groups are theoretically affected by traffic restriction 


measures, some specific population groups will generally be more affected because of their greater vul-


nerability. It is important to note, however, that these profiles cover a wide variety of situations and that 


the actual impacts for these individuals will depend on many factors.  


However, the literature shows that people with lower incomes (with the exception of very low-income 


households, generally very little/not concerned), more specifically those with certain profiles such as the 


elderly, people with disabilities, people who have to go to hospitals regularly and people who have to 


travel at night, are generally those experiencing the greatest difficulties to comply with urban access re-


strictions measures.    


Costs incurred by the implementation of ZEZ, especially for disadvantaged population groups, should be 


assessed and weighed against health benefits to ensure these do not increase social inequalities and, 


when deemed necessary, to identify and implement accompanying measures to mitigate adverse social 


impacts. Possible appropriate supporting measures are described in the section below (“Policy recom-


mendations”).  


 


 
 
12 Barnes, J. H. et al. (2019) «Emissions vs exposure : Increasing exposure from road-traffic related air pollution in 
the UK». Transportation Research, 73, 55-66. 
13 Paavola J. (2017). «Health Impacts of Climate Change and Health and Social Inequalities in the UK». Environmen-
tal Health, 16(113), 61-76. 
14 Padilla C. et al. (2016). «City-Specific Spatiotemporal Infant and Neonatal Mortality Clusters: Links with Socioeco-
nomic and Air Pollution Spatial Patterns in France». International Journal of Environmental Research and Public 
Health, 13(6) 624. 
15 EEA (2018), Unequal Exposure and Unequal Impact: Social Vulnerability to Air Pollution, Noise and Extreme Tem-
peratures in Europe. 
16 EEA (2018). 
17 Jouffe et al. (2015). « Faire face aux inégalités de mobilité ». Cybergeo : European Journal of Geography. 







 


 


 


4.2.7 Towards Implementation: A Sustained Proposal 


4.2.7.1 Possible Areas of Harmonisation 


While urban mobility is largely a matter of national and local competence, the diversity of low-emission 


zones (LEZs) has posed new challenges for passenger and freight transport by creating obstacles to the 


seamless mobility of vehicles across the EU.  


As underlined by the European Commission18, the lack of harmonisation or transparency has been the 


basis of concerns expressed by stakeholders when LEZs were initiated at local level, for example in rela-


tion to the availability of information online and in foreign languages, the difficulties for foreign drivers in 


particular to comply with the rules and issues related to enforcement, the level of fines, or the lack of 


provision of sustainable alternatives such as public transport. There are also concerns relating to different 


rules for access of domestic and foreign vehicles.  


A COWI & Ecorys study19 concludes that standardisation and harmonisation of several aspects might 


have substantial efficiency and cost savings benefits (see Annex 16 for further details). Under a full har-


monisation model, the financial impact could be significant, in particular to freight firms in terms of vehicle 


logistics (the COWI Ecorys study refers to comparatively small benefits for passengers – except for em-


ployees that frequently visit LEZ in different cities, such as salesmen – as it “becomes easier to find and 


obtain all relevant information and also passenger cars can be applied more efficiently”).  


However, these savings may not materialise if a move to full harmonisation is deemed impractical or 


politically unacceptable. But even under partial harmonisation (e.g. of vehicle emission classes for defin-


ing LEZs, standards for sticker design/information and the creation of vehicle databases) could still lead 


to savings. For users, the main benefits of partial harmonisation would concern administrative compliance 


related costs. These could include lower retrofit certification costs, opportunity costs (resulting from less 


time spent registering and finding out about different LEZ rules) and other administrative costs relating to 


LEZ charges (e.g. stickers). The possible savings depend on the extent to which the various LEZs would 


like to harmonise their activities. 


What would be therefore recommended is a harmonised framework that, without ultimately constraining 


local choices, would ensure such choices are appropriately informed and that they would be based on 


consistent and comparable criteria, while aiming to reduce costs for public authorities, companies and 


individual users.  


A table summarizing possible areas for harmonisation is presented in Annex 17. These various aspects 


will be discussed with the stakeholders to further assess their acceptability. 


4.2.7.2 Preliminary Policy Recommendations 


Several key elements should be taken into account to ensure a successful implementation of a ZEZ, 


notably to mitigate potential social and economic adverse effects and to increase social and political ac-


ceptance. These are briefly summarised hereafter: 


- Well-defined geographical scope. A simple ZEZ is easier to understand and will gain more 


public acceptance than a highly complex scheme. Using an existing boundary such as a ring 


road will help communicate the ZEZ, and where there are several towns close together, adopting 


a single ZEZ may be more beneficial and easier to communicate than individual ZEZs 


- Predictability and progressivity. Experience from existing ZEZ in European cities shows that 


the acceptability of a traffic restriction scheme can be improved by providing sufficiently in ad-


vance facilitative measures and communication20. A clear implementation planning specifying 


  
18 COMMISSION STAFF WORKING DOCUMENT Accompanying the document COMMUNICATION FROM THE 
COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL 
COMMITTEE AND THE COMMITTEE OF THE REGIONS, Sustainable and Smart Mobility Strategy – putting European 
transport on track for the future, SWD(2020) 331 final, 2020.  
19 COWI & Ecorys. (2013). Study to support and Impact Assessment of Urban Mobility Package - Activity 32: EU 
Framework for Urban Road User Charging and Access Restriction Schemes. European Commission, DG MOVE; 
20 ADEME, Zones à faibles émissions (low emission zones) à travers l’Europe,  Rapport 2020. 
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the milestones and applicable standards, their access condition according to the different stages 


of implementation and applicable standards, should be decided and communicated from the be-


ginning. This should not only increase the environmental effectiveness of the measure but also 


promote its social acceptability. 


- Provision of alternatives. An UVAR scheme should not be promoted in isolation, but as part of 


a wider strategic policy, including sustainable urban logistics planning. Residents and busi-


nesses must have access to affordable, attractive and convenient alternatives, which should be 


introduced at the same time as the ZEZ policies. Incentives to promote and support alternatives 


need to be well designed, publicised and funded. If road pricing is used, cities should consider 


ringfencing the revenue to pay for this investment. 


- Facilitative measures. Facilitative measures, such as subsidies or tax reliefs (in particular for 


the most vulnerable population groups and economic sectors), exemptions, parking or driving 


lane privileges, park and ride facilities and the development of charging infrastructure can en-


courage drivers to switch to cleaner models and make the implementation of vehicle access 


restrictions more digestible for drivers and politically acceptable for politicians to support the case 


for an ZEZ. 


- Consultation and communication. Prior to implementing a ZEZ, an effective stakeholder en-


gagement process should be conducted to ensure its acceptability and effectiveness. As expe-


rience tends to show that the level of public acceptability rises significantly once a scheme is 


operational and functioning efficiently, trials can be helpful to gain the support of the largest 


number of people and companies. Simultaneously to the adoption of a UVAR scheme, the defi-


nition of a clear and comprehensive communication and information strategy should be elabo-


rated to ensure its smooth implementation and long-term effectiveness. Information and commu-


nication should cover frequent, occasional and one-time users with different needs. Foreign busi-


nesses and visitors, and non-local users in general should have access to high quality infor-


mation about the rules and regulations of the ZEZ. It is essential to communicate about available 


alternatives, and to promote education and awareness to change people's transportation behav-


iour. 


4.2.8 Next Steps 


Continuation roundtables and drafting implementation roadmap for the policy measure. 


4.3 MaaS 


4.3.1 3 Market Arena Model 


4.3.1.1 Travel Market 


Mobility as a Service in essence focuses on meeting travel needs of people. It aims to offer autonomy and 


flexibility to the traveler allowing them to travel in the way they want at the time they want. For the travelers 


to accept these kinds of services added value needs to be perceived in costs, convenience, freedom of 


choice and customized experience (the four C model derived from the marketing domain). The key for the 


expected behavioral change is strongly dependent on the fact if a problem in once mobility is experienced. 


For example a MaaS service is not likely to change behavior if no improvement in the four C’s is perceived, 


in other words travelling not getting cheaper, faster, easier or more tailored.  


MaaS also requires a change in the setup of the stakeholders that are involved in the mobility domain. In 


other words the classic relationship between a traveler and its transport provider (for example public 


transport bus provider) will change, since a MaaS provider is expected to step in. This brings the ad-


vantage to the traveler that multiple transport providers are becoming available (potentially also ones that 


the traveler was not aware of) as well as convenience in payment, ticketing and reservation. This change 


however also brings along a set of necessary prerequisites which we will touch upon at a later stage.  


The ITF (International Transport Forum) has developed four possible permutations of stakeholders in a 


MaaS ecosystem. The variants show different ways a MaaS ecosystem can be setup and which stake-


holders interact with whom. At the current development stage that MaaS is at, all options are legitimate to 


consider since for the public authority high expectations regarding the potential of MaaS are seen. Also, 







 


 


 


this is the moment for public authorities to intervene in case they want to push for (or prohibit) certain 


services. This can especially be the case when one of the impacts of MaaS (more individual car trips 


instead of increase in public transport use) is not aligned with public policy goals (such as more sustain-


able transport).  


 


 


4.3.1.2 Transport Market 


In a recent study from the Netherlands from the Kennis-


instituut voor mobiliteitsbeleid regarding the ‘Mobility as Ser-


vice and changes in travel preferences’ a three themed ex-


ploratory model was presented showing how three aspects 


that are all related to MaaS interact and combined create a 


concept close to the definition of MaaS. The themes are ‘Mo-


bility integration’, ‘Mobile applications’ and ‘Shared mobility 


modes’. For these themes the actual developments have 


been scrutinized in detail and sustained by available litera-


ture, however what the model also tells us that MaaS is a 


combination of better and integrated travel information, new 


forms of mobility that create flexibility and full integration of 


different mobility modes.  


Also, here a set of perquisites can be derived (which will be 


touched upon at a later stage) but from the three-market model perspective it shows that not only the 


technical arrangements such as a platform, new shared mobility concepts and an infrastructure that can 


facilitate these new concepts. In other words, how are these concepts going to be fully integrated within 


our existing transport system. 


4.3.1.3 Traffic Market 


Data is at the heart of the MaaS development, this is not only data regarding the transport system (such 


as timetables, actual travel times, ticket prices) that is essential for creating services for the travelers (or 


better clients from the MaaS-providers), but also the data collection regarding the travel behavior to further 


tune the offering of different services to travelers.  


Especially regarding the latter Murati (2020), who analysed the impact of MaaS on the EU passengers’ 


rights pointed out that MaaS providers have to be fully GDPR compliant since they are dealing with loca-


tion-based data which is seen as highly sensitive and highly personalized data. This brings on board 


another set of prerequisites that need to be taken into account.  
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4.3.2 Exploring the Potential of MaaS / Maximum Integration of MaaS in all 


Cities/Regions in the SURE area 


Mobility as a Service (MaaS) is the next development to which high expectations are given with the respect 


of making transport more efficient, more user friendly and more sustainable from a system point of view. 


With slogans like ‘Easier mobility for citizens and better data for cities’ UITP for example stresses the 


potential that MaaS has for cities and its citizens. MaaS builds on the generic trend of the past decade in 


which technological developments have changed industries into ‘as a service’ industry. For mobility in 


general, MaaS is expected to contribute to a number of factors and has a certain set of prerequisites in 


order to be able to realize this potential. Within the analysis of the policy measure these factors and 


prerequisites are analyzed and confronted with the potential impact that MaaS can realize. 


Mobility as a service is defined by UITP as follows:21 


Mobility as a Service (MaaS) is the integration of, and access to, different transport services (such as 


public transport, ride-sharing, car-sharing, bike-sharing, scooter-sharing, taxi, car rental, ride-hailing and 


so on) in one single digital mobility offer, with active mobility and an efficient public transport system as 


its basis.  


Following their policy brief MaaS generates tailor-made advice for users wanting to travel from A-to-B, 


allowing them to plan, book and pay for their trips as well as provide users with en-route information 


regarding their travel. 


As can be seen a couple of factors and prerequisites are mentioned already in the outline of the definition. 


These are: 


- Access to the different transport services – MaaS is multimodal and when it contains a larger set 


of transport services it becomes more interesting for its users since it then can meet their needs 


better. 


- Possibility to plan, book and pay for trips – MaaS provides an add-on to the existing available 


systems by integrating not only the planning (which to some extent is available in the EU), but 


also allowing for booking and payment of selected trips; this is another factor that needs to be 


taken into account. 


- On-route travel information – For a MaaS-provider taking care of their travelers also includes 


adaptability and flexibility if the planned route is not possible anymore. For that, data for all mo-


dalities is essential. First standardization activities are taking place to facilitate this data ex-


change with all transport providers. 


Also, two prerequisites are mentioned in the definition above: 


- Single mobility platform offer – MaaS will not be able to operate if the digital infrastructure is not 


in place to make this happen. This also means that data from various stakeholders involved in 


MaaS needs to be shared in real time. This requires from various stakeholders actions to make 


these data available, but also to agree on standards to allow to connect to these data sources. 


- Efficient public transport system as the basis - MaaS builds on the fact that the existing public 


transport system is the backbone for the major passenger flows in and around cities. MaaS 


doesn’t focus on individual car trips per se. However, in order to be able to integrate all the above 


mentioned modalities into one system, they not only need to be digitally connected but also 


physically connected. Here the development of mobility hubs plays a key role, which is expected 


to facilitate the exchange of passengers between modalities at different locations in the public 


transport system. Currently train and bus stations of course already serve as a hub, but further 


integration with other modalities as well as identifying potentially new locations for these hubs is 


still needed to allow MaaS to reach its full potential. 


  


21 Report_MaaS_final.pdf (uitp.org) 



https://cms.uitp.org/wp/wp-content/uploads/2020/07/Report_MaaS_final.pdf





 


 


 


This all seems rather farfetched and highly ambitious but concrete steps have been taken by one company 


in Finland in 2017 to launch MaaS, Whim. And they are currently launching in other areas, such as Bel-


gium, Switzerland and others. 22 


The key question however remains if the necessary developments outweigh the potential impact that 


MaaS has.  


4.3.3 Overview Relevant Existing Research 


Due to its innovative nature and it being a relatively young development only one case is known for which 


actual users have been tracked and actual impact has been realized. Within the Whimpact23 report from 


Ramboll a couple of key insights are shared of which the most important ones are: 


- MaaS users use more public transport compared to other users and the public transport system 


indeed is the backbone of the MaaS system 


- MaaS has helped to solve the first-and-last-mile problem by making taxi’s more accessible in 


combination with public transport 


- New mobility solutions like MaaS are expected to replace up to 38% of daily car trips 


These insights from the implementation done in Helsinki help to understand the potential of MaaS and 


what it can mean within the study area.  


In existing literature various impact assessments have been done regarding the impact of MaaS and to 


identify the potential it has to realize public policy goals. The results from the Whim study appear to be 


rather representative although the bandwidth for the potential reduction in car trips significantly depends 


on the definition and aspects that are taken into account when discussing MaaS. The promises are nu-


merous, however, the necessary policy measures to realize these promises haven’t been fully scrutinized. 


Secondly one needs to understand that the implementation of MaaS takes place in a stakeholder field 


with both public and private stakeholders between whom the roles, tasks and responsibilities haven’t been 


entirely divided yet.  


4.3.4 Proposal of Scope of a MaaS Measure 


In order to be able to take a closer look at the impacts as well as the possible policy measures that can 


be derived, the focus will be placed on the role public authorities have within the ecosystem of MaaS. 


Two key aspects are worth mentioning here: 


1) Availability of data from public transport authorities (including ticketing, booking, payment etc.) 


2) Setting up the physical infrastructure to facilitate the exchange of travelers between the different 


modalities 


The exchange of data is an important aspect, and could already be set as a policy recommendation: make 


data available from public transport operators in such a way that MaaS providers can use these data to 


integrate this into their services. This aspect however is not taken into account within this study, since it 


focuses mainly on IT and unlocking data. 


The second aspect fits with the boundaries set in the study, the prerequisite also fits within the scoping 


for the STISE study since various other aspects lay in the hands of private operators or mobility brokers 


in making MaaS a reality. However, realizing a closely connected hubs network is a key aspect that can 


be taken into account as a more concrete policy measure for MaaS. 


  


22 Experience the seamless way to move around - Whim Global (whimapp.com) 


23 Ramboll_whimpact-2019.pdf 



https://whimapp.com/

https://ramboll.com/-/media/files/rfi/publications/Ramboll_whimpact-2019.pdf
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4.3.5 Assessment of the Expected Impacts 


As stated before, the promising potential of MaaS is numerous and various studies have been performed 


to estimate this promising potential. The variation between the studies is numerous, with studies focusing 


on the potential schemes service providers might use and the expected behavioral change that might 


encounter (Ho, et. Al, Feneri, et. Al. and Ratilainen). Ho et al. for example state that ‘a careful segmenta-


tion of the market and a cross-subsidy strategy is likely to be required by MaaS suppliers to obtain a 


commercially viable uptake level. Feneri et al. claim that young adults are seen as early adopters of such 


services, however with their limiting purchasing power a careful implementation strategy need to be de-


veloped. Other studies link MaaS to the deployment of automated vehicles (such as Martinez and Viegas, 


2017 or Fagnant & Kockelman 2016) in which the deployment of AV is linked to the opportunity of sharing 


and connecting these vehicles to the public transport system. Martinez and Viegas for example conclude 


that with a full implementation of shared services in combination with the metro system a 40% reduction 


in CO2-emissions can be realized. Whilst Fagnant & Kockelman found that with dynamic ride sharing the 


increase in vehicle kilometres travelled is limited (maximum 4.4%) whilst increasing the shared kilometres 


travelled increases up to 11.2%. 


Although these studies shed light on the potential and help to understand the impact of MaaS all these 


studies are based on small samples or simulations. For these studies that also means that the assump-


tions that served as input are as essential to understand the outcome that the models generate. 


On the bright sight one study was found with an overarching framework from a policy perspective identi-


fying various impacts of MaaS related to policy goals. Unfortunately, only a quantitative identification of 


impacts was done, due to the fact the impacts were related to the pilots of UbiGo & SMILE in Vienna and 


Gothenburg. The evaluation framework as developed within the MaaSiFE project is shown in the figure 


below. Within the study a connection is made between the earlier mentioned individual levels, the busi-


ness and organizational level as well as the societal level. 


 


Figure 25 – Evaluation framework as developed within the MaaSiFE project 


This snapshot of various simulation studies shows that a potential lays ahead, but that a large number of 


factors that will reach this potential is still uncertain. Therefore, only on a high level, estimations of the 


potential can be made. To be able to focus on the roadmap toward implementation a structured approach 


to tackle the issues mentioned needs to be followed.  







 


 


 


4.3.6 Towards Implementation: A Sustained Proposal 


The above insights suggest that a great deal of uncertainty still pervades the future of MaaS, which sug-


gests policymakers need to consider options of how to better deal with uncertainty. There is also a feeling 


that a significant re-alignment process is already well underway. This will require serious consideration 


and the Government may wish to take positive action as soon as possible to effectively influence how this 


new transport paradigm ultimately develops. In squaring this circle, the best approach would seem to be 


as open and flexible as possible to the opportunities that arise, while being careful not to become locked 


into particular paths too early. It is likely that the transport policy landscape will look quite different in the 


years to come as MaaS becomes both more mainstream, and potentially more complex and difficult to 


manage than many transport practitioners and policymakers currently imagine. 


A KiM study from the Netherlands looked into fully integrated and sustainable transport and generated a 


9-step list towards fully integrated and sustainable transport. The steps start at the basis with integrating 


data and travel information, but continue to integrate various policies and as such facilitate sustainable 


transport. MaaS is an essential factor to realize this sustainable transport as shown in the impacts before. 


The current status for MaaS is that a further integration into the network is essential for it to be successful. 


In other words level 3 in the scheme were it focuses on integration of various public and private transport 


services. This is why focus has been put on the implementation of mobility hubs in and around the met-


ropolitan cities of the SURE area.  


 


Figure 26 - 9-step list towards fully integrated and sustainable transport 
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4.3.7 Next Steps 


To be able to better understand the needs as well as the implementation of MaaS within the metropolitan 


area regional group interviews will be organized to further understand which specific aspects from that 


area are important for the implementation of MaaS. Focus in the interviews will be put on the further 


integration of MaaS within the existing transport network. Of course, other factors will be noted, grouped 


and assigned to the relevant stakeholders. The results will be fed back to the involved stakeholders for 


validation. 


The expected result is twofold: 


- A concrete policy and implementation roadmap for the next step of MaaS within specific urban 


areas that are part of the SURE area. In other words what can local and regional authorities do 


to facilitate MaaS in such a way that the policy goals can be met, but also a sustainable business 


case for service providers is ensured whilst meeting the needs of the travelers. 


- A generic overview of concrete items that other stakeholders will need to tackle to realize MaaS. 


This can be focused on a legislative framework on national or EU-level, but also identification of 


further research needs to support decision making towards MaaS. 


  







 


 


 


4.4 Improving Regional Cross-border Public Train Transport 


4.4.1 Set Objective 


This policy focuses on the improvement of regional cross-border public train transport in the 3 STISE 


project corridors Rhine-Waal, Rhine-Scheldt and Lille-Brussels. The goal of this measure is to result in a 


shift from road to rail transport for regional cross-border passenger travel. One of the challenges is that 


public transport and especially rail infrastructure is usually organized by national or regional organizations 


and controlled by national authorities. Therefore, national borders often form relatively high barriers for 


this mode.  


However, this measure has the potential to reduce the emissions from passenger transport and to con-


tribute to the further integration within the SURE area reducing the barriers of its four internal national 


borders (Netherlands with Germany, Netherlands with Belgium, Germany with Belgium24 and Belgium with 


France). Hence, the improvement of the regional cross-border public train transport system can result in 


additional societal benefits in the border regions.  


In conformity with the definitions of the corridors25 the focus of the analysis is on the following six cross-


border regions in the three corridors: 


• Rhine-Waal corridor: 


- Sub-corridor A: Arnhem, Nijmegen (NED) with Goch, Kleve, Emmerich (GER);  


- Sub-corridor B: Venlo (NED) with Mönchengladbach, Krefeld (GER);  


- Sub-corridor C: Heerlen, Sittard (NED) – Aachen (GER); 


• Rhine-Scheldt corridor: 


- Sub-corridor D: Rotterdam (NED) with Antwerp, Gent (BEL);  


- Sub-corridor E: Lille (FRA) with Kortrijk (BEL); 


• Lille- Brussels corridor: 


- Sub-corridor F: Lille (FRA) with Tournai (BEL).  


Although the focus is on these corridors, the cross-border zones which are not part of these corridors, but 


are part of the SURE area, are included in some parts of the analysis. First of all, potential cross-border 


railway connections that have been identified in the literature, but are outside of these corridors, are in-


cluded in the study. This ensures that potential rail connections are not missing in the analysis. Also, when 


calculating the emissions of cross border rail in the baseline scenario, all regional cross-border traffic in 


the SURE area is included. 


Since the measure focuses on cross-border passenger transport within the 3 corridors, freight transport 


is  not considered in this policy analysis. Local and regional bus services that offer public transport con-


nections in the corridors are not studied in detail, although they already play an important role in the cross-


border connections nowadays. Passengers currently using these services are considered as potential 


demand for rail connections, if missing rail connections are added to the rail network. 


  


24 The border between Belgium and Germany is not part of one of the three corridors. This policy will not assess 


improvements in cross-border links between these two countries. 


25 Lille-Brussels corridor, focus on this cross-border core area, including the relations to bordering regions of London-


Paris-Liège; 


Rhine-Scheldt corridor, focus on the cross-border core-area between Rotterdam-Antwerp-Gent, and bordering regions 


towards Lille-Brussels-Amsterdam; 


Rhine-Waal corridor, focus on the cross-border core-area between the Randstad-Ruhr area through Arnhem-Nijmegen, 


including the side-corridor over Eindhoven and the Eastern region of the Ruhr metropolis, and the relations to bordering 


regions of Weert/ Sittard-Frankfurt-NRW 
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Corridors and missing connections 


 


 


Figure 27 -  Nuts zones analysed in the cross-border rail policy analysis. 


As was explained in the introduction, the analysis of this policy focuses on six sub-corridors. The cross-


border parts of these corridors are indicated with the orange lines in Figure 27, which connect two neigh-


bouring NUTS zones (blue colour in figure). The blue nuts zone pairs which are connected by the orange 


lines can therefore be interpreted as the cross-border zone pairs on the corridor. Apart from these six sub-


corridors, some potential railway connections which have been identified as ‘missing connections’ are as 


well included in this analysis, even if they are not in one of the three main corridors defined in this study. 


These ‘missing connections’ are indicated with the yellow lines. The zone pairs which they could poten-


tially connect by rail are indicated in red, unless one of the zone pairs is on a corridor (in which case it is 


blue). The zone pairs highlighted in Figure 27 are the ones which the following analysis focuses on.  


The quantitative part of the analysis has been performed on NUTS-3 level. However, in order to improve 


the readability of the findings we have chosen to denote the NUTS-areas with the name of a prominent 


city in the zone. The different NUTS areas and the names which will be used from now on are shown in 


Table 25. This table only includes the NUTS-pairs which were studied in detail. 


Table 26 gives an overview of the NUTS-pairs to which the different cross-border corridors and missing 


connections outside of the corridors correspond.  


 


Table 25 - NUTS zones and associated names for regions in this analysis 


NUTS code Name in this policy analysis 


BE211 Antwerpen 







 


 


 


BE213 Turnhout 


BE222 Maaseik 


BE234 Gent 


BE236 Sint-Niklaas 


BE256 Kortrijk 


BE327 Tournai 


DEA1B Kleve 


DEA1E Viersen 


DEA29 Heinsberg 


FR301 Lille 


NL226 Arnhem 


NL342 Middelburg 


NL411 Breda 


NL412 Tilburg 


NL414 Eindhoven 


NL421 Venlo 


NL423 Maastricht 


 


Table 26 – Cross-border regions which are considered in the analysis 


Zone pair Sub-Cor-


ridor 
Existing rail connections Potentially missing rail connection 


Arnhem (NED) – Kleve 


(GER) 
A Arnhem – Emmerich – Düsseldorf   Nijmegen – Goch – Kleve  


 Kleve – Kranenburg – Groesbeek – Nijmegen 


 Goch – Gennep – Nijmegen  


Venlo (NED) – Viersen 


(GER)  
B Venlo – Monchengladbach  (Mönchengladbach -) Dalheim - Roermond 


Maastricht (NED) – 


Heinsberg (GER) 
C Heerlen – Herzogenrath  


Breda (NED) – Ant-


werpen (BEL) 
D Rotterdam – Antwerp – Gent  


Kortrijk (BEL) – Lille 


(FRA) 
E Lille – Kortrijk Armentières - Comines/Komen (- Kortrijk) 


 Lille - Comines - Komen 


Tournai (BEL) – Lille 


(FRA) 
F Lille - Tournai  


 (Valenciennes -) St-Amand-les-Eaux - Antoing (- 


Tournai) 


Middelburg (NED) – 


Gent (BEL) 
-  Gent -) Wondelgem - Terneuzen 


Middelburg (NED) - 


Sint-Niklaas (BEL) 
-  Sint-Niklaas - Terneuzen 


Tilburg (NED) – Turn-


houtv(BEL) 
-  (Antwerpen -) Turnhout - Tilburg 


Eindhoven (NED) – 


Maaseik (BEL) 
-  Mol – Hamont – Weert – Roermond 


 


4.4.2 Assessment of the Current Transport Flows 


Before we can estimate the potential CO2-reduction from new cross-border and improved rail connections, 


the current transport flows between the zone pairs of Table 26 – Cross-border regions which are 
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considered in the analysis are analysed. The analysis is presented throughout this subsection. A short 


summary of the main findings is included below. 


As a first step, a comparison of the TRANSTOOLS model output26 with observed statistics was done. 


Because the Eurostat statistics significantly deviate from the model output, correction factors were imple-


mented in the rest of this policy analysis. The next step was to determine the shares of rail traffic in the 


transport volumes for both inland and cross-border traffic. We found that the rail infrastructure and the 


connections are implemented correctly in the model, but that the calculated market shares of rail are not 


realistic. Therefore, the current and future transport flows are calculated based on the total demand of rail 


and car together.  


Comparison with national statistics 


As a first step in the analysis, validation of the model results was done by comparing the internal-internal 


passenger-kilometres for both car and rail with Eurostat27. For rail, the amount of trips was also compared 


to Eurostat. Similar statistics are not available for car traffic. In this analysis, the 2018 data for Eurostat 


(and if this is not available, the closest available year) was compared to the numbers in 2018 according 


to Transtools28. 


As Table 27, Table 28 and Table 29 show, the output from Transtools on national level is not very well in 


line with statistics from Eurostat. For this reason, correction factors were applied for all model output. The 


trips by car could not be compared to Eurostat, since the data is not existing. However, the model output 


for this category also needed calibration29. For this reason, the amount of trips by car have been estimated 


based on the passenger kilometres between the zones divided by the average network length between 


two zones (which is model output from Transtools). This results in a slightly different correction factor for 


each zone pair. However, the weighted average correction factor was 47%. There is some inaccuracy in 


this step, since the average network distance is not exactly the average distance travelled, but the out-


comes after this correction are more realistic.  


The following list summarizes the correction factors applied during the entire analysis. The factors are 


generic and are applied to the data of all the individual countries in the region and for all years (base year, 


2030 and 2050): 


- Passenger kilometres by car have been multiplied by 0,78; 


- Trips by car have on average been multiplied by 0,47; 


- Passenger kilometres by train have been multiplied by 2,25; 


- Trips by train have been multiplied by 1,69. 


 


  


26 Used for the development of the baseline scenario.  


27 The Eurostat statistics cover the overall passenger transport in the specific countries. We have compared this to the 


internal-internal transport in each country. This is a slight underestimation of the total transport volumes, but since the 


external transport volumes are significantly smaller this still gives a good comparison. 


28 The base year of Transtools is 2010. However, for this study the base year 2018 was chosen. The values for the 


model output are a linear interpolation between the 2010 and 2030 output of Transtools. Hence, the deviations have 


two components, mismatches between the model and real data on local scale and deviations between the forecast for 


2018 and the real development in time since 2010.  


29 The average distances as calculated by ‘passenger kilometres’/’trips’ for car travel seemed very high (in some in-


stances almost 500km, between zones which are not nearly that large). 







 


 


 


Table 27 - Comparison between the model output and Eurostat – pkm’s car301 


Passenger km's car (mil-


lions) 


Eurostat TRANSTOOLS 3 Deviation 


Belgium 109.770 98.166 111,8% 


France 643.163 889.064 72,3% 


Netherlands 157.349 179.635 87,6% 


Germany - 216.145 - 


Total 109.770 98.166 78,0% 


 


Table 28 - Comparison between the model output and Eurostat – pkm’s rail 


Passenger km's rail (mil-


lions) 


Eurostat TRANSTOOLS 3 Deviation 


Belgium 10.669 3.866 275,9% 


France 93.387 37.429 249,5% 


Netherlands No data 7880 - 


Germany 98.161 48.459 202,6% 


Total 202.217 89.754 225,3% 


 


Table 29 - Comparison between the model output and Eurostat – trips rail 


Trips rail (millions) Eurostat TRANSTOOLS 3 Deviation 


Belgium 229 139 164,9% 


France 1.247 599 208,2% 


Netherlands no data 227 - 


Germany 2.881 1.836 156,9% 


Total 4.356 2.573 169,3% 


 


In a next validation step we have compared the market share of rail in passenger-kilometres with Eurostat 


per country. The results of this analysis are shown in Table 30 below. Although the corrected numbers 


deviate slightly from the statistical values, these agree much better with Eurostat statistics than the not 


calibrated model output. For this reason, the corrected values have been used for the rest of this analysis. 


 


  


30 The Eurostat statistics are in vehicle-kilometres. These have been adjusted to passenger-kilometres by multiplying 


with an average occupancy of 1.5. 
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Table 30 - Comparison of modal share (% of rail pkm’s, of rail and car total) of rail 


per country 


 Eurostat Model output -  


uncorrected 


Model output - corrected 


Belgium 9,0% 3,8% 10,9% 


Germany (until 1990 former 


territory of the FRG) 


9,7% 4,4% 12,8% 


France 11,0% 4,0% 11,7% 


Netherlands 11,6% 4,2% 12,1% 


 


Share of rail for inland and cross-border traffic 


In the first detailed analysis we compare the share of rail trips for the individual cross-border zone pairs. 


These are pairs of model zones (based on the NUTS classification) in the baseline scenario with one zone 


on each side of a national border within the SURE area. For the year 2018, these results are shown in 


Figure 28, Figure 29 and Figure 30. In these figures, many zones have unplausible high rail market shares. 


This is especially true for the French-Belgium border, where Transtools produces shares of almost 100%. 


This has to be an error. However, also the shares of around 50% in some other zones are significantly 


higher than expected. For this reason, our conclusion is that the cross-border transport volumes of rail 


are not accurate as absolute numbers. Therefore, they are not used during the further analysis. We can 


only speculate about the reason of these unplausible results. It might be a problem in the model calibration 


or an issue of the data used during the model estimations. 


Although the absolute numbers are not logical, the relative differences between corridors give insightful 


information. The figures show that there is a significant share of rail for most cross-border zones in the 


corridors. This was expected, since on all of the corridors there is some cross-border rail connection. 


However, there are two corridors for which the cross-border share of rail is very low: corridor A (Arnhem-


Kleve) and corridor C (Maastricht-Heinsberg). The low share of rail in corridor C might be an underesti-


mation of the model, since the last decade the railway connection between Heerlen (NL) and Her-


zogenrath (DE) was improved significantly. This is not incorporated in the Transtools network, since the 


base year of the model is 2010. In corridor A, there is a regional train connection between Arnhem and 


Emmerich as well ICE services between Amsterdam and Frankfurt, with stops in Arnhem and Oberhau-


sen. It is not clear to us why the share of rail in this corridor is so low compared to the other regions.  


By looking at the data more conspicuous observations are visible. For instance, the high market share for 


‘business’ between Middelburg and Sint-Niklaas. We do not have an explanation why the share of rail for 


this travel purpose is so high in comparison to the other travel purposes. 


Our intention was to show and quantify that the cross-border market share of rail is lower than the national 


connections within the corresponding regions. Unfortunately, due to problems with the Transtools data, 


this hypothesis could not be supported with the model outcomes. 


 







 


 


 


 


Figure 28 - Share  of rail for both inland (inland 1 and inland 2 describe the market 


shares for the national transport on both sides of the border) and cross-border 


traffic in 2018 – business 


 


 


Figure 29 - Share of rail for both inland and cross-border traffic in 2018 – other 
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Figure 30 - Share of rail for both inland and cross-border traffic in 2018 – commute 


Estimation of overall cross-border traffic 


In this section, model output for rail and car traffic combined is presented for the years 2018, 2030 and 


2050. As was explained earlier in this section, the model output for car and rail traffic separately was not 


plausible.  


Because the aim of this policy analysis is the improvement of local cross-border rail, only NUTS-zones 


which are at the border are included in the analysis. This means that further distance cross-border traffic 


is not included in the analysis. Figure 25 shows the geographic regions which are included in the analysis. 


For example, trips from Rotterdam to Antwerp are not in the scope of the analysis (even though this is 


part of the corridor). The reason for excluding these trips is that they have longer travel distances and can 


better be served with intercity rail services than with local cross-border connections. Their market share 


in regional cross-border connections will be significantly lower than for the shorter travel distances due to 


increasing competitive disadvantages compared to the passenger car. 


Table 31 shows the passenger-kilometres travelled between zone pairs per day for the different years and 


travel purposes. The numbers in this table are the sum of the flows in both directions. From this Table, it 


becomes clear that there are large differences in the transport demand between the various cross-border 


zone pairs. By far the largest transport flows are for: Arnhem – Kleve, Maastricht – Heinsberg and Kortrijk 


– Lille. Table 32 presents the total flows of passengers traveling between the two regions per day. 
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Table 31 - Travel flows between cross-border NUTS zones – car and rail combined 


(passenger kilometres per day) 


Zone Pair 2018 2030 2050 


Business Other Com-


mute 
Busi-


ness 
Other Commute Busi-


ness 
Other Commute 


Arnhem - Kleve 5.226 307.773 32.475 5.686 323.481 33.611 6.157 320.619 32.490 


Venlo - Viersen 223 13.928 3.368 218 13.667 3.188 208 12.923 2.735 


Maastricht - Heinsberg 3.981 510.876 15.564 4.018 507.516 15.518 3.755 475.947 14.075 


Breda - Antwerpen 1.664 34.710 29.092 1.899 38.545 32.178 2.392 44.927 34.973 


Kortrijk - Lille 17.994 291.911 96.495 19.527 311.942 100.099 22.671 351.291 105.397 


Tournai - Lille 1.936 76.397 18.508 2.127 83.559 20.062 2.468 94.017 21.822 


Middelburg - Gent 334 7.317 1.922 348 7.423 1.994 384 7.519 2.055 


Middelburg - Sint-Niklaas 377 7.436 2.376 393 7.499 2.475 422 7.452 2.523 


Tilburg - Turnhout 2.395 64.923 11.659 2.705 71.610 12.686 3.378 86.251 14.253 


Eindhoven - Maaseik 1.624 43.405 8.413 1.753 45.791 8.847 4.732 118.468 19.823 


 


Table 32 - Travel flows between cross-border NUTS zones – car and rail combined 


(trips per day) 


Zone Pair 2018 2030 2050 


Business Other Commute Business Other Commute Business Other Commute 


Arnhem - Kleve 121 7.107 131 7.469 7.469 776 142 7.405 751 


Venlo - Viersen 5 338 5 323 323 76 5 285 63 


Maastricht - Heinsberg 64 8.195 65 8.198 8.198 260 61 7.731 237 


Breda - Antwerpen 29 569 32 625 625 530 41 718 569 


Kortrijk - Lille 178 2.749 193 2.927 2.927 1.078 221 3.249 1.133 


Tournai - Lille 33 1.101 36 1.190 1.190 345 42 1.345 379 


Middelburg - Gent 12 277 13 282 282 63 14 281 63 


Middelburg - Sint-Ni-


klaas 
6 122 6 123 123 41 7 123 42 


Tilburg - Turnhout 44 1.188 49 1.310 1.310 232 62 1.582 261 


Eindhoven - Maaseik 40 1.067 43 1.126 1.126 217 116 2.898 485 


 


Share of cross-border rail 


As was argued earlier in this section, the share of rail cannot reliably be determined from the output of 


Transtools. For this reason, we are not able to calculate the shares of rail for individual cross-border links. 


Instead we will present a generalized approach in the next section.   


 


4.4.3 Understanding of the Potential and Set a Target 


In order to estimate the potential of improving cross-border rail connections, it is necessary to answer the 


following two questions: 


1. What is the current share of rail? 


2. What is the potential share of rail when the cross-border infrastructure or the services are im-


proved? 


Since the model output is not reliable concerning the current shares of cross-border rail, it was not possible 


to answer the first question based on the data of the baseline scenario. Therefore, the choice was made 
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to estimate the current emissions from cross-border transport on an aggregate level31. The result is a 


current share of cross-border rail of 4%32. 


The second question also cannot be answered with the model output. However, we found that estimates 


from the literature for the potential passenger flows for missing rail connections could be used to estimate 


the potential demand for these rail services. The demand for rail connections for which we did not find 


useful information in the literature was estimated using information about the total passenger flows be-


tween the zones and the rail demand for similar links. 


Average travel times and distances by rail and car 


Figure 31 and Figure 32 below show the average travel times and travel distances for train and car be-


tween the zone pairs. For the zone pairs not on the corridors, it is clear from these figures that both the 


travel times and distances by rail are significantly higher compared to car travel. This can be explained by 


the fact that no direct rail connections are available and detours are needed to travel to the other NUTS 


zone by rail. For the zone pairs within the corridors, the differences between train and car travel are 


significantly lower. This is as we would expect, because between all cross-border zone pairs on the cor-


ridors there is at least one rail connection.  


The average travel times for Kortrijk – Lille and for Tournai – Lille seem to be too high, given that there 


are good quality rail connections from Lille to Belgium. However, for these two zone pairs it was already 


clear from the analysis of the market shares that something goes wrong in the TRANSTOOLS model.  


 


 
Figure 31 – Average travel times by train and car 


 


  


31 The advantage of this approach is that only the average share of cross-border rail needs to be estimated.  


32 This is about half the modal share of rail for the complete SURE area. By lack of data for the modal share of cross-


border rail, this seems a reasonable assumption. 
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Figure 32 - Average distances by train and car 


Potential increase in rail demand 


Based on the literature review, the potential demand for rail traffic was approximated for a number of 


missing rail connections. This was based on literature investigating the potential for these connections, 


as listed in Table 34. In Annex 6 B  the reasoning for the potential or the lack of potential for the indicated 


rail connections is further explained.  


A comparison was made between these potential travel flows from the literature and the modelled daily 


traveller flows. The results of this comparison are presented in Table 33. In two out of three cases, the 


potential train demand in the case studies is higher than the total passenger flows between the NUTS 


zones in Transtools. Due to issues reported on the Transtools output earlier, it seems more likely that the 


model output is incorrect. We therefore assume in the rest of this analysis that the potential rail demand 


as mentioned by the case studies in the literature is correct.  


 


Table 33 - Cross-border regions which are considered in the analysis 


Zone pair Missing connection Potential rail traffic 


(case study in liter-


ature) - trips per 


day 


Current transport flows 


(baseline scenario, all pur-


poses) - trips per day 


Percentage of total 


trips by train 


Arnhem - Kleve Kleve – Kranenburg – 


Groesbeek – Nijmegen 


3.400 7.359 46% 


Middelburg - Gent (Gent -) Wondelgem - 


Terneuzen 


1.150 302 381% 


Eindhoven - 


Maaseik 


Mol – Hamont – Weert – 


Roermond 


1.200 1.150 104% 


 


For the other missing links, for which no demand estimations have been found, a conservative estimate 


of the potential rail demand was included: 1.200 passengers per connection per day. This is in line with 


the demand estimate for the second and third entry in Table 33.  Table 34 gives an overview of the 


assumed demand for rail on all missing connections.  
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With these assumptions, a total increase of 11.750 rail passengers per day could be achieved if all missing 


links would be realized. To put this number in context, it is useful to compare this with the total passenger 


flows between cross-border NUTS zones within the SURE area. In 2018, a total of 184.000 cross-border 


trips have been made per day. We assumed that in the baseline scenario the modal share of rail in regional 


cross-border transport is 4%. This means that 7.000 trips are made per day. When adding the 8.300 


potential trips, a total of 15.300 trips per day is reached: this is a modal share of 9%. The resulting modal 


share of rail would thus be approximately equal to, but still slightly lower than, the average share of rail 


within the different countries (see Table 30).  


 


Table 34 - Cross-border regions which are considered in the analysis 


Zone pair Corridor Potentially missing rail link Extra rail demand [passengers per day] 


Arnhem - Kleve A Nijmegen – Goch – Kleve  3.40033 


 Kleve – Kranenburg – Groesbeek – Nijme-


gen 


Goch – Gennep – Nijmegen  -35 


Venlo - Viersen B (Mönchengladbach [DE] -) Dalheim[DE] - 


Roermond [NL] 


1.20034 


Kortrijk - Lille  E Armentières [FR] - Comines/Komen [BE] (- 


Kortrijk [BE]) 


-35 


Lille Flandres [FR] -) Comines(France) - 


Comines/Komen [BE] 


-35 


Tournai - Lille F (Valenciennes [FR] -) St-Amand-les-Eaux 


[FR] - Antoing [BE] (- Tournai [BE]) 


-35 


Middelburg - 


Gent 


- Gent [BE] -) Wondelgem [BE] - Terneuzen 


[NL] 


2.50036 


Middelburg - 


Sint-Niklaas 


- Sint-Niklaas [BE] - Terneuzen [NL] -35 


Tilburg - Turn-


hout 


- (Antwerpen [BE] -) Turnhout [BE] - Tilburg 


[NL] 


-35 


Eindhoven - 


Maaseik 


- Mol – Hamont – Weert – Roermond 1.200 


Total 8.300 


 


  


33 This figure is for either one of the indicated links, if one of the links would be realized. 


34 This figure is an expert estimation. 


35 Entirely missing infra on at least an important part of this connection. Since most relevant stakeholders do not see a 


potential and estimations indicate a low passenger potential, it is unlikely that this connection will be realized. Hence, 


it is not considered in the potential emission reduction calculation.  


36 This is an average of estimates of the reported potential of this link.  







 


 


 


Emissions from cross-border traffic in the baseline scenario 


Before calculating the emission reduction due to the policy, the emissions from cross-border transport in 


the baseline scenario are determined. These are calculated from the cross-border passenger kilometres 


per day (Table 35), the assumed 4% share of rail and the emission indicators. 


 


Table 35 - Emissions in baseline scenario for all cross-border pairs [ton CO2/year] 


 Car Train Total 


Year TTW WTT WTW TTW WTT WTW TTW WTT WTW 


2018 281.762 89.499 371.261 0 6 6 281.762 89.505 371.267 


2030 228.470 81.794 310.264 0 2 2 228.470 81.796 310.266 


2050 115.641 42.118 157.760 0 0 0 115.641 42.118 157.760 


 


CO2 emission reduction due to an increase in cross-border rail 


As a final step in the quantitative analysis, the CO2 emission reduction due to an increase in cross-border 


rail transport is estimated. It is assumed that the addition of new rail links does not change the total volume 


of travel between NUTS zones. Therefore, each trip done by train would otherwise have been done by 


car or by bus. For this rough estimation we assumed that all the additional trips by train replace trips by 


car.  


The average trip length by train and by car is another important assumption in this calculation. Figure 32 


shows the current travel distances for rail are larger than car distances. However, when a rail connection 


is present, the average distances do not differ that much. It is assumed that the average distance for car 


trips which are replaced by train are equal and 50km per trip37. Furthermore, it is assumed that the emis-


sions from travel to and from the train station are negligible. 


With these assumptions, the reduction in CO2 emissions in 2030 and 2050 is presented in Table 36. The 


total well-to-wheel CO2 emission reduction in 2030 is 19kton per year. In 2050, the CO2 emission reduction 


would be 10kton per year. The emission reduction in 2050 is lower, because the emissions per car kilo-


metre decrease in time38. 


 


Table 36 - Effect of increased cross-border rail on tank-to-wheel and well-to-tank 


CO2 emissions in tons per year 


Ton CO2/year Emissions scope 2030 2050 


Extra emissions by rail TTW 0 0 


WTT 886 0 


Reduced emissions by car TTW 14.634 7.203 


WTT 5.239 2.624 


Total effect on emissions: 
CO2 emission reduction 


 


TTW 14.634 7.203 


WTT 4.353 2.624 


WTW 18.987 9.827 


  


37 This estimate is based on the average distance travelled between zones by car, as presented in Figure 32. 


38 This is amongst others due to an increased use of zero-emission vehicles. 
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Potential emission reduction in perspective 


To conclude the analysis of the potential effect of an increase in cross-border rail transport on the CO2-


emissions, it is useful to compare the reductions to: 


• The total emissions of cross-border transport in the SURE area 


• The total emissions of transport in the baseline scenario in the SURE area 


This comparison is made in Figure 33. It can be concluded that adding cross-border rail connections has 


a positive impact on the CO2-emissions in the SURE area. However, the potential effect is limited when 


compared to the total transport-related emissions. The precise emission reductions for both 2030 and 


2050 are shown in Table 37 and Table 38. 


 


Figure 33 - Potential Co2-emission reduction of improved regional cross-border 


train connections 


 


Table 37 - Emission reduction due to an increase in cross-border rail in perspective 


Tons of CO2 – well-to-wheel 2030 2050 


Assumed emission reduction  14.634 7.203 


Emissions of cross border road transport 310.840 157.760 


Total emissions of transport 56.480 29.848.500 


 


Emission reduction due to an increase in local cross-
border rail traffic in 2030 - tank-to-wheel. 


Total emissions of road transport - STISE area


Emissions of local cross-border traffic - STISE area


Emission reduction due to policy







 


 


 


Table 38 - Emission reduction due to an increase in cross-border rail as a percentage 


of total emissions 


Percentage reduction 2030 2050 


Emissions of cross border transport 4,71% 4,57% 


Total emissions of transport 0,02% 0,02% 


 


4.4.4 Definition and high-level analysis of a set of policy measures 


For cross-border rail transport in general, the most important bottlenecks and challenges are identified 


and explored. It was indicated which issues are very common at cross-border rail projects, in both devel-


opment phase and issues arising with existing connections. 


Lack of passenger-friendly supply of travel information and tickets  


The booking process of international train travel can be difficult due to the lack of a simple and transparent 


system for searching and buying tickets. This is especially the case with indirect destinations, with one 


leg of the journey on a cross-border link and the other on a national track. Every train operator supplies 


often solely tickets for the trains in its own operation. Sometimes tickets are only available online, only by 


telephone or only at the ticket office or machine at the station. Also for seasonal passes and/or school/stu-


dent travel passes there is often unclear information or difficult access for the purchase of such tickets. 


This is a large barrier in the access for passengers to cross-border rail transport (RLI, 2020).  


Lack of a uniform European booking system for train travel 


As mentioned above, the rail operators often only sell tickets for their own operations. The passengers 


have to book several legs of the journey with different companies and platforms. This can be attributed to 


the fact that national rail operators often have a rigid focus on the domestic market. Also, cross-border 


connections often lack a public service obligation (PSO) due to the lack or low effort on cooperation be-


tween countries for the development of such concessions.  


A variety of rail infrastructure and safety requirement 


Infrastructure and safety systems differ by country. Local governments have a say in how international 


(rail) transport is being incorporated in the national public transport schedules. This is a barrier for new 


entrants in the rail market, which may want to focus on the international transport market only.   


Introduction of ERTMS is costly and time demanding. The implementation of this and other IT systems in 


rail transport are slow and more complex than anticipated. This has led to a number of cases where 


introduction of cross-border links have been implemented with delay, of which the Liege-Maastricht-Aa-


chen line is a classic example.  


Governments have not fully embraced open competition in rail yet 


There is a certain ambiguity in politics with regard to competition in the rail sector. On the one hand, there 


is a desire for rail transport to be able to compete with other modalities and for it to become more com-


petitive. On the other hand, there are concerns about the desirability of more competition due to a possible 


deterioration of employment conditions and/or quality of service. This makes the position of entrants un-


certain and places a barrier to the development (and expansion) of cross-border routes as the focus with 


this policy remains mainly within the national borders.  


The lack of data and non-sharing attitude of incumbent rail companies 


Due to the focus on national rail transport by the incumbents in the last decades, there is a lack of data 


on cross-border passenger flows by rail (and other public transport modes). Many rail operators consider 


performance and passenger data to be business confidential. Therefore, they do not share this information 


with potential new entrants or third parties who want to sell tickets (mobility platforms). This makes it very 
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difficult for governments and new market entrants to develop a strategy for international rail transport. 


They cannot properly anticipate the situation on the railways and therefore cannot optimally anticipate the 


wishes of the traveler.  


No coherent vision and policy regarding cross-border rail schedules 


Governments (at different levels) discuss a lot on international cross-border rail connections at the national 


level. Concrete strategic discussion often lacks at the international level. No overarching vision on inter-


national rail services exists and every operator is responsible for the development of services and accom-


panying capacity.  


No equal playing field for alternative transport modes  


For both car and air transport, the social costs of transport are not incorporated in the price of the mode. 


The tax exemptions or benefits, especially for air travel, and in some countries for car travel, hamper the 


growth potential for rail and other public transport modes. In some countries, international rail transport is 


exempted from VAT, electricity tax (e.g. in Belgium)  or have a lower rate.  


Infrastructure charges are high in an open market situation 


Technical and safety systems are not compatible among bordering countries. The lack of harmonisation 


of the safety systems on the rail brings different outcomes on allowed capacity, additional requirements 


for certain links and blockages of infrastructure use. Also there lacks a commonly accepted language for 


train drivers and rail traffic managers in the international rail sector.  


Social cost benefit analyses for the development or operation of cross-border rail connections are often 


one sided aimed at the national benefits. The benefits for the area on the other side of the cross-border 


connection are often not considered or only in part. Decisions on cross-bordering infrastructural projects 


are based on a limited version of the ‘broader financial picture’. Therefore, often costs weigh more than 


benefits in these studies. When looking to the costs and benefits for the entire region, on both sides of the 


border, the outcome might be more favorable. 







 


 


 


5 Cooperation Opportunities to Explore 


The added value of cross border cooperation as an essential element of the European Union project and 


policies is very high as it aims at enhancing territorial cohesion as well as links, exchanges and collabo-


ration between territories and citizens across land and maritime borders. 


The (past and current) examples of cooperation initiatives, projects and organisations in the SURE area 


are numerous. Cross-border collaboration, cooperation between countries and regions, between cities, 


initiatives at a large(er) and at a smaller scale, mode-specific initiatives and administrative/policy organi-


sations. The examples of initiatives, projects and organizations are numerous: Benelux, Trams Hasselt-


Maastricht, Brainport Eindhoven, collaborations between ports, rail and air traffic cooperation …  – cf. the 


examples in Annex 3 (Stakeholder and Institutional Mapping). 


Without putting into question the added value and power of existing (larger) cooperation structures, this 


study will focus on the cooperation that is necessary and useful in the context of the analysed policy 


measures. Establishing project specific cooperation mechanisms on an ad hoc basis and for the time span 


needed, seems more efficient than setting up large structures at SURE area level. 


For the  4 policy measure (package)s, cooperation opportunities will be further explored. 
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Annex 1. Three Market 
Arena Model 


The central framework of this study is the Three Market Arena Model as presented in the figure below. 


This model was composed taking into account existing and state-of-the-art academic research and is 


adapted to the specific needs of the stakeholders in the Strategic Urban Region of the Eurodelta (SURE). 


The core framework is based on: 


 
- The conceptual model as put forward in the ToR for this research project (ESPON 2020), 


- The three-market model of mobility and space (Egeter & van de Riet, 1999; Lauwers/Allaert, 


2012; Witlox/Boelens, 2016), and 


- The actor-relational approach to planning and the market arena approach (Boelens, 2009, 2015, 


2019; Loris 2020) 


Below is explained more in detail how the Three Market Arena Model is built and what it is composed of. 







 


 


 


 


Figure 34 - 3 Market Arena Model 
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Of major importance within this framework are the following aspects: 


THE RELATIONAL TURN IN SPATIAL THINKING 


(Massey 1991, Thrift 1998/2004, Amin 2002 etc.) 


Space is no longer seen as a pregiven abstract platform on which people, animals or others subjects act. 


Space is a dynamic entity made by humans, the climate, fauna & flora etc. and in turn influences the behav-


iour of these subjects. The interaction between all living things and space is mutually dependent, and is - in 


other words - always relational. 


In the context of this study, mobility and space are relational as well. Better accessibility, for instance, makes 


certain spatial developments possible, just like a specific spatial layout can enhance the amount, the direc-


tion or even the mode of mobility; they continuously interact. The Three Market Arena model indicates clearly 


that relations are not linear. In a linear methodological framework it is assumed that a specific economic 


growth would lead to a specific transport demand, which would enhance the need for additional transport 


means, which in turn would have an effect on energy demand and environmental issues etc. It also works 


the other way around, in that sense, for instance, that (1) traffic and mobility can also enhance economic 


growth (not only directly for car manufacturers for instance, but also as a spin off), (2) air quality demands 


can restrict certain traffic patterns or even enhance other transport modes, and (3) innovations in technology 


and energy resources can make some mobility patterns redundant etc. This also means that policy measures 


can influence this mobility-space interaction from everywhere: not only at the (linear) relation from the de-


mand of transport towards the supply of transport, but also e.g. in the realm of spatial planning. The Three 


Market Arena Model takes these considerations into account. 


A SYSTEMATIC VIEW ON COMPLEXITY 


(Luhmann 1992/1997; Assche et al., 2016; Boelens, 2016) 


The specific mobility-space interaction is dependent on the interrelations within that interaction itself, as well 


as on (political) changes in its surrounding, e.g. the economic realm, financial resources, changing ideas 


with regard to safety and air quality, technological innovations etc. In other words, a specific mobility-space 


interaction is made of multiple relations,  inside as well as outside that interrelation. That makes the mobility-


space interaction highly complex. There is no point in this complexity where the mobility-space interaction 


can be observed in its entirety. For that purpose, it is more workable to distinguish - within that complexity - 


various sub-systems which are more or less operating as a whole. These subsystems are in a way ‘markets’, 


or better ‘market arena’s’. Within each of these arena’s all involved actors (e.g. stakeholders, agents, etc.) 


strive for a certain equilibrium of demand and supply. 3 markets are distinguished: (1) the travel market 


arena (in which the travel behaviour of people and businesses are at work, dependent on personal features 


and influencers in this regard, but also on demographic changes, spatial densities, functional diversity, geo-


graphic particularities etc.), (2) the transport market (in which intermodal transport choices are at work, 


based on path dependent travel patterns from the above, but also and specifically on the policies of public 


transport & logistic providers, and the price and efficiency of certain (inter)modal transport systems etc.), (3) 


the traffic market arena (where the offered traffic means for travel and transport are at work, dependent on 


the efficiency, price and quality of the vehicles and infrastructure, TMS or ERTMS technology, IT and inno-


vative energy facilities, online and just-in-time, MaaS etc.). Each of these subsystems, market arena's, op-


erate more or less operationally closed, by reducing the complexity in its surrounding according to the inter-


nal structure and the financial possibilities, needs and (institutional) codes of that market arena. Neverthe-


less, that wouldn’t mean that the mobility-space interaction is highly fragmented, on the contrary. On regular 
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basis each of these market arena’s interpenetrates or irritates the other market arena’s: for instance when 


an infrastructure provider - for instance the Dutch ProRail in the traffic market arena- can’t comply always 


and at every moment to the needs of the public transport providers, for instance Dutch Railways, Arriva, the 


Thalys Alliance or DB etc. in the transport market arena, or when the transport product of one or several 


transport providers do not comply to the smooth (inter)modal demands of the travellers or freighters from 


door-to-door (in the travel market arena). As such, the 3 market arena’s do need to respond to each other.  


AN ARENA APPROACH TO MOBILITY MARKETS 


(OECD, 2015; Boelens, 2017/2019; Loris, 2020) 


Moreover, and as such the three markets cannot be regarded as only specific systems or organisations, but 


as arenas wherein lots of actors operate, compete and interact. Different types of actors can be distin-


guished: business actors (such as entrepreneurs and companies), public actors (such as policy makers and 


public servants) and civic actors (such as the travellers, commuters and the like). When the input and inter-


ests of all three are apparent, the specific operation or action is the most robust or resilient, since at the 


same time, money, law and sufficient support is guaranteed. Furthermore, in each of the mobility-space 


markets a specific set of actors operate, such as the commuters, tourists etc. in the travel market; freighters, 


port authorities etc. in the transport market, and vehicle manufacturers, infrastructure providers etc. in the 


traffic market. And also here, the more these mobility-space arenas are interconnected and compliant with 


the available resources and environmental impacts, the more resilient and balanced the mobility flows will 


be. Nevertheless, actors don’t act in a void, but in specific settings of time and place. Institutional settings 


(as the various and place dependent rules of the game, such as law, (mobility) culture, norms and the like) 


can be distinguished, but also factors of importance (such as geographical features, financial, economic or 


energy crises, or specific hazard as the Covid pandemic, floods etc.). Especially in border-crossing chal-


lenges these settings have to be taken into account, to come up with robust policy measures and effective 


space-mobility proposals. 
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Annex 2. Corridors’ 
Bottleneck Study 


Corridor Rhine-Scheldt 


 


Main bottleneck Details 


Freight by rail: high risk of some 


cargo (flammable liquids) that passes 


through cities (e.g. Rotterdam), 


safety issue 


Block trains as a solution? What about the ROBEL-line (R’dam-A’pen) from 


some years ago? This idea was not on the political agenda anymore (too ex-


pensive, Ports of Antwerp and R’dam did not want it, too little capacity…, not 


in line with the policy to not add extra infra…) 


Transport at the range of 250-300 km 


is dominated by passenger transport 


by car due to the lack of reliable and 


time-competing rail connections on 


this corridor… 


Is or isn’t a real issue? Cross-border: The infrastructure is present but un-


derused: too expensive? Not a good service? Could be better and faster, but 


is it as competitive as the other means? Instead of building new infra, go for 


the ambition to develop one integrated system for PT-transport? 


More than other corridors, this corri-


dor is a dense urban area. Most is-


sues in this corridor are IN-city and 


not BETWEEN-cities. 


 


Big cities are not able to facilitate car 


traffic more yet. Further broadening 


of motorways is running up against 


spatial and safety limits. 


Possible solutions are stricter parking policies and facilitating shared mobility 


by mobility hubs… but this is an issue of levelled playing field: ALL cities need 


to tackle this the same way (same policies) 


Exchange of information (BE-NL) 


should be better 


 (e.g. for the modal shift), although this is better than before e.g. Contract 


“Vlaams-Nederlandse Delta” (“havenmonitor”) 


The city of Den Haag is particularly 


interested in the “sustainable side” of 


transport, Urban mobility, cross-bor-


der connections, logistics, connec-


tions at the person level 


The city is not enough connected to the rest of the corridor (e.g. A’dam, 


R’dam); also, there are barriers in the cross-border (rail) connections to e.g. 


Antwerp, Brussels (low level of services). Not necessarily more rail infra, more 


trains (“hardware”) are the solution, but the ‘”orgware” of the rail (“how we do 


it with each other?”) should be looked into 


More sustainable mobility in a very 


dense area in Europe 


Making mobility more sustainable is one of the greatest challenges, where not 


only technical solutions must be put forward: spatial policy as a facilitator and 


governance (cooperation) is very important – e.g. improved cooperation be-


tween ports (making the port function and logistics more sustainable) 


The climate challenge, energy transi-


tion, as well as circular economy are 


crucial 


These will/can have a huge impact on e.g. the functioning of ports 


Extra rail capacity The Ghent-Terneuzen area needs extra capacity for freight transport by train. 


This is crucial for the ports (North Sea Port and Antwerp), and by extension 


for the entire region 


Potential impact of big infra-projects There is a lot of uncertainty about the (size of the) impact of the many large 


infrastructure initiatives (ECA (extra container capacity in the port of Antwerp, 


Oosterweel (Antwerp), Waasland port) on the traffic flow. This impact can be 


enormous on the North Sea Port region - sufficient rail capacity? The ongoing 


Rail Ghent-Terneuzen Project is a priority, in order to have a solution that is 


safe (double in and out) and sustainable (no lasting conflict between 2 sus-


tainable modes water and rail). It is still a challenge to connect with the N-Z 


Corridor (towards the Mediterranean). 


Sustainable development of scarce 


land 


In contrast to other ports in the region (Antwerp, Rotterdam), the NSP has an 


important and considerable strategic stock of land that can still be developed. 


This can only be done once, and sustainability should be strived for: the right 


companies with the right modal shift must be attracted 


Toll (collection) There should be a more (EU) integrated policy on tolling, given the impact of 


toll collection 
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Main bottleneck Details 


The potential of the CUST (Clean Un-


derground Sustainable Transport) 


project 


In the cross-border port area of North Sea Port, research was conducted into 


the possible roll-out of a large-scale pipeline infrastructure for the transport of 


CO2, hydrogen, synthetic naphtha and heat. These pipes are important in or-


der to reduce the annual CO2 emissions in the port area of almost 22 million 


tons in the next 5 to 30 years. And to realize the transition to a climate-neutral 


industry by 2050, in accordance with the goals of the Paris climate agreement. 


The study provides a number of recommendations for achieving this. 


Inland waterways NSP is the “port of Paris” ... provided that bottlenecks are removed from the 


SS project 


Corridor Rhine-Waal 


 


Main bottleneck Details 


Duisburg - Antwerp no real solution 


yet 


 


Schiphol / Schiphol tunnel capacity Agreements on BO MIRT, but also keep in mind requests to “Groeifonds” that 


have been made 


Short flights between two areas Rail is being solved for now with third rail connection.. maybe more? 


Water connection from Duisburg: wa-


ter level problem due to climate 


change 


Ships at half capacity 


Venlo - Duisburg Road connection No direct rail connection Duisburg-Venlo - but only 1 h drive by truck, strong 


freight flow. 


A possible solution could be: Establishment of a direct connection between 


Venlo and Duisburg, with the possibility of a turn-off to Antwerp --> Connection 


between the Venlo logistics hub and the Ruhr region "Viersener Kurve" (by-


passing Viersen via the Brabant route with the Mönchen-Gladbach-Duisburg 


line) 


Connection Duisburg to Antwerp The Dutch want expansion via Venlo, if port of Antwerp is more attractively 


accessible, bad for sales in Rotterdam and Amsterdam. 


A possible solution could be the expansion of rail of the "iron Rhine" from Mön-


chengladbach to Ruhrmont - from border NL and DE only recognizable as a 


route ; NL not very cooperative, Ruhr area - port of Antwerp (Duisburg port - 


Antwerp) 


Reactivation Nijmegen-Kleve line 


(Bleek municipality opposes) (Ger-


man students) 


But project on hold, rail projects very difficult to implement because NL fears 


outflow of purchasing power (outflow to D.). 


Municipalities, regions in Gelderland --> funding from the state, politicians 


would have to get behind it, German interests greater than Dutch ones 


Can the capacity be managed related 


to the interaction between freight & 


passenger traffic? 


ERTMS are a complicated area… 


3-track good for now, but ERTMS expansion could achieve capacity increases 


Main problem as a bottleneck be-


tween Brabant & NRW - no direct rail-


way line 


ERTMS freight capacity on these lines (Betuweroute) not competitive at this 


moment; too expensive to organise this. 


Technical diversifications make it not really easy to get more transport on the 


rail. 


No EU standards for ERTMS, still takes too long to develop technology etc., 


different levels 1,2,3 are complicated, not really capacity increase yet as no 


agreement on standards, national infrastructure systems, power standards, 


signalling and safety systems, expensive locomotive. A solution could be to 


develop compatibility further, make next level compatible, not only unified pro-


gram, but based on some standard, reinforce project versions with funding. 


Very busy developing the metropoli-


tan transport system 


Busy with regional transport. Link with national & international network needs 


to be made and  taking a look at the network is necessary. This needs to be 


organised in a smart way 
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Main bottleneck Details 


Routing by rail is poor, road network 


good to Amsterdam, Antwerp, truck 


due to routing has significant ad-


vantages 


 


Climate change, (water level): rail-


roads have no capacity to cope with 


crises, also no national train reserve 


possible 


A possible solution: Rail expansion, because two lines right and left along the 


Rhine at the limit of capacity, at low water capacity would no longer be suffi-


cient, starts Duisburg/Ratingen, double-track, so busy with freight traffic that 


passenger traffic not even possible 


If freight traffic grows, local traffic can 


no longer grow, capacity not availa-


ble, conflict of interest in the rail sys-


tem, 15 % freight traffic for NRW can-


not be increased 


A possible solution could be: Infrastructure expansion (but: if only limited ca-


pacity is possible, whoever pays the highest train path price gets it) 


 TEN-T hubs? 


 


Corridor Brussels-Lille 


 


Main bottleneck Details 


Lack of specific and recent data on 
transport flows on the Lille-Brussels 
corridor 


No precise information on transport flows of goods and passengers on the 
corridor, between the regions and the main metropoles => lack of visibility, 
lack of basic data for transport planning and management. It is a long-standing 
problem. Information is in general available at country level but not at a more 
detailed level. 


A possible solution could be carrying out specific surveys on transport behav-
iours (passengers and freight) between Lille and Brussels focusing on topics 
of interest. This requires an agreement among the stakeholders at regional 
and national levels and a common budget. This has been done in the past for 
the traffic forecast study for the HSL PBKA Paris-Brussels-Köln-Amsterdam. 
N.B. There is an agreement on rail cooperation between France and Belgium. 


High speed railway Lille-Brussels: in-
efficiencies 


A better use of HST-services on existing HS-infrastructure would be useful. 


Three competing railway operators on the Lille-Brussels corridor (Eurostar, 
SNCF, Thalys), with: 


-No operational collaboration, no interoperability of services 


-No coordination on frequencies, timetables 


-Constraints to use Eurostar on the Brussels-Lille connection due to the further 
operation of the trains in the UK 


-No competition on price 


-Development of bus services on the corridor competing with the high-speed 
trains. 


It’s a long-standing problem. 


No interoperability for passengers, makes it impossible to use a train of a  rail-
way company different from the one that issued the ticket. Very low or non-
existent offer during certain periods of the day and in the evening. Using Eu-
rostar from Brussels to Lille is not time-efficient: due to the security and border 
controls at Brussels-Midi, the time spent by a passenger before embarking (40 
minutes minimum) is higher than travel time (35 minutes). High fares: 30€ one 
way for the three operators . Development of bus services on the corridor, 
which is a less sustainable mode of transport than railways. 


A possible solution is to examine the possibilities of a better integration of ser-
vices among the operators. In particular regarding interoperability of fares and 
distribution of services during the day. Connection of Lille with Brussels airport 
could be improved if Thalys served the airport en-route to Amsterdam or Co-
logne, thus avoiding a train change at Brussels Midi as currently the case. A 
service by bus exists with a longer travel time and higher environmental costs 
compared to rail. 
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Main bottleneck Details 


Lack of tariff integration between long 
distance rail services and urban ser-
vices 


Also a long-standing problem… The consequences of this issue are: 


-If no direct train according to the time period , transfer between 2 trains re-
quired 


-Long travel times compared to the distance if no direct train 


-Connection not secured or train does not cross the border in case of late 
arrival of a train 


This is not an essential issue compared to inefficiencies of the High speed 
railway Lille-Brussels, and more difficult to solve due to the border effect com-
pared to the same issue at national level. 


Integration of the Last Mile/one ticketing system could be a useful policy meas-
ure. 


Short distance rail connections Lille-
Tournai or Lille Kortrijk: inefficiencies 


Strategic stake as the Mobility Orientation law in France gives a more im-
portant role to regions for defining mobility basins. Here, the transborder mo-
bility and co-operation between France and Belgium are at stake.  There is a 
declaration of intent of the French President, concrete actions should follow… 


Urban transport: external effects Development of LEZ in Lille and in Brussels could be policy measures to think 
about. 


Inland waterways Lille-Brussels Lille is not directly connected to the Seine-Scheldt project. The Seine-Nord 
Europe canal is expected to be put in service in 2028.  


Urban distribution/ logistics This a key issue, to be developed taking into account past experiences in Lille. 
Large distortions between France and Belgium due to subsidies for combined 
transport in Belgium. 


T&D centres in the SURE area? 
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Annex 3. Institutional and 
Stakeholder Mapping 


 


A Introduction 
Institutions are the rules of the game; they can be formal (laws, contracts, regulations, degrees…) but also 
informal (norms, values, unwritten conducts, the way we have always done this….). 
 
Institutions are also not fixed, but adapt (slowly); therewith they serve a kind beacon in times of dynamic 
change and volatilities. 
 
With regard to mobility, the institutional affairs in the SURE area have become over time very complex and 
at first sight a mess; they can become major obstacles for the policy measures needed 
 
For that purpose, we need to first clarify on which measures we need to be focused, after which we can 
delve into more detail and possible adaptations. 


With regard to Aviation 


• It is unclear how exactly the responsibilities are divided between the nation states/regions and the 
EU/Global Institutions. Some of the latter have direct impact on regional opportunities, as the other way 
around. Level playing field is a major constraint. 


• What is of major importance for us, is that aviation still doesn’t pay for the environmental pollution; 
therewith the tickets are far too cheap, especially for the LCC’s. Nevertheless, it is expected that the 
LCC’s have a major advantage in post-covid period. 


• National authorities don’t always have a clear vision on the aviation sector. And where they do (in the 
Netherlands and Germany) they are highly variable with regard to the economic and geographical im-
pact and mostly serve lip service to climate change. 


With regard to Road  


• Since decennia the EU has got a prominent TEN-T vision; nevertheless over time it has been added 
with other items, also with regard to the territorial scope and objects, making it hardly clear what kind of 
impact it might have for the STISE area. 


• Every STISE country has its own tiers, each with their own vision and implementation departments; 
therewith it is not clear how to reach a sufficient policy cross-border. 


• The STISE countries lack a clear vision with regard to road pricing; there where they have installed a 
road pricing system (for trucks for instance in BE and DE) it is not comparable; the same goes for local 
parking system. 


• There are various LEZ’s developing within STISE; although it is not clear what its impact is on mitigation 
and level playing field measures. 


• Every STISE country has got its’ own rules with regard to freight traffic; sometimes they are even com-
petitive. Therewith, especially with regard to the evolving e-commerce sector, freight makes more kilo-
meters than would be necessary; even empty lorry kilometers are growing fast. 


With regard to Rail 


• It is not clear who is the real problem owner of cross-border (high speed) train service. Since ages, still 
the national railway companies seem to be the most prominent influencers over here. This has got a 
major effect on the robustness, reliability, unified system and ticket price of HST services; especially 
visible at the moment. 


• Some STISE countries (but not all, and everywhere) have implemented the concession system for rail 
services. This makes it very difficult, if not even impossible to maintain or develop a good crossborder 
regional rail system, including one ticketing and sufficient tuning in the last mile. 


• There are no sufficient and dedicated rules with regard to rail freight within STISE and in respect to its 
hinterland, making rail freight hardly competitive anymore. 


• The EU security system EMRTS, has not been implemented at every corner of STISE, even not on the 
major corridors of STISE; making it a main bottleneck for a really integrated service. 


With regard to Waterways 


• The waterways system (especially in Belgium and the Netherlands, but also in France and Germany) is 
highly influenced by the major Gateways of the respective countries. These Port Authorities have an 
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overall comcol strategy (competitive in general, collaborative where necessary) and are all organized 
according to a Landlord model (focus on volumes, less on added value). 


• Although since years there has been adopted a general EU tiers system for watertransport, every STISE 
country has translated this into their own ideas. 


B Overview 







INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 


 ESPON // espon.eu 89 


 


 


 


 


 


EU


Green Deal


RAIL ROAD WATERWAYS AVIATION


Global
International Union of Railways (UIC)


Union Internationale des Transports Publics) 


(UITP)


International Air Services Transit Agreemen 


(IASTA)


Open skies air transport agreement (between 


EU and USA)


International Air Transport Association (trade 


organisation of commercial airlines)


Eu-level


Passengers and freight services have to do 


without a coherent EU (or STISE) authority


European Union Agency for Railways  (ensure 


safe and interoperable railway area)


European Rail Traffic Management System 


(ERTMS) (safety system)


The Association of European Metropolitan 


Transport Authorities (EMTA) 


Directorate-General for Mobility and Transport 


(DG MOVE)


Trans-European Transport Network (TEN-T)


Trans European Road Network (TERN) 


- Northsea Baltic Corridor 


- The Rhine-Alpine Corridor


- Northsee-Mediterranean Corridor (changed 


into two corridors because of Brexit


EU Seaports organisation (ESPO)


European federation of inland ports (EFIP)


Europe facility (CEF)


Trans-European Transport Network (TENT-T)


RIS corridor (safety and communication 


system)


allocation of slots at EU airports


Single European Sky (SES)


a comprehensive strategy for the European 


aviation sector


Independent 


Organizations/ Initiatives


Shift2Rail (research and innovation)


Thalys and Eurostar (high-speed train 


operators)


German Federal Railway (DB)


Core Network Corridors (CEF) 


International Scheldt Commission


Central Commission for the Navigation of the 


Rhine


Airlines for Europe


AIRE


ACI Europe


CANSO


European Regions Airlines Association


ACROSS ALL MODES
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Netherland


National


province


Regional


Local


RAIL ROAD WATERWAYS AVIATION


National


National Railways (NS) commissioned by I&W 


by a concession


ProRail (maintenance, mangement and 


ownership of main railway (HRN))


Directorate-General for Mobility


Three tiers road network: (1) national highways 


(managed by the national government)


Rijkswaterstraat


Management and Development Plan for 


National Waters (2016-2020)


National Water Program (2022-2027)


four tiers: tier A for the major professional 


shipping, tier B for the small professional 


shipping, tier C for recreational ships and tier 


D for canoeing, rowing boats 


Havennota 2020-2030; Post Memorandum


Waterschappen


Air Traffic Control the Netherlands (LVNL)


Luchtvaartnota 2020-2050


Border area


Infraspeed Maintenance BV (Barendrecht -


Belgium)


Arriva, Regional rail services (Sittard-Kerkrade; 


Roermond-Maastricht Randwijck) 


Province
Regional railways (commissioned and 


managed by provinces)


The structure of each province and local is 


different


ex: South-Holland


deparment of Mobility and Environment, 


Agency for Infrastructure Management


Three tiers road network: (2) Provincial roads 


(managed by provincial authorities)


transcription from national level to regional 


water management and measures


Regional


Transport Region Amsterdam 


- local light rail infrastructure


- GVB Infra BV (management and 


maintenance)


Main municipalities


Local


Three tiers road network: (3) municipal roads 


(managed by the local authorities), (4) roads 


on dikes (under the responsible of 


Watermanagement boards)


Schiphol Area Development Company (SADC


Independent Organizations/ Initiatives


Toll roads


A9 Wijkertunnel (PPS-project)


A15 Noordtunnel (PPS-project) 


N62 Westerscheldetunnel


N217 Kilttunnel


Port of Rotterdam 


- Havenbedrijf Rotterdam


- Port Vision 2030


Port of  Amsterdam  


- Havenbedrijf Amsterdam nv


- Port Vision 2030


Port of Moerdijk


North Sea Port (in The Netherlands Vlissingen 


en Terneuzen)


Groningen (Eemshaven en Delfzijl). 


Royal Schiphol Group


- Airport Amsterdam


- Airport Lelystad 


- Airport Rotterdam-The Hague


Schiphol Area Development Company (SADC)


Ministry of Infrastructure and Water Management (I&W)


Nationale omgevingsvisie


Directorate-General for Mobility


Netherlands Institute for Transport Policy Analysis (KiM)


The council for the Environment and Infrastructure (Rli)


National Policy Strategy for Infrastructure and Spatial Planning (2013)


Multi-year Infrastructure and Transport Program (MIRT) (2020)


Schets Mobiliteit 2040


Mobiliteitsfonds


Goederenvervoeragenda (2019)


Klimaatakkoord 2050


Urban region of Utrecht (managed by Province of Utrecht)


Transport Region Amsterdam


Metropolitan Region Rotterdam The Hague


ACROSS ALL MODES
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Belgium


National


Regional_Brussels region


Regional_Flemish region


Regional_Walloon region


Local


RAIL ROAD WATERWAYS AVIATION


National


NMBS (runs train services)


Infrabel (responsible for construction and safety)


Railway Vision 2040 


Four tiers road system: (1) Highways, (2) National 


roads


Viapass (toll road system for trucks)


5 tiers


(1) < 300 metric tons, (2) 300-600 tons, (3) 600-


1350 tons, (4) 1350-2000 tons, (5) > 2000 tons


Directoraat Generaal Luchtvaart


SKEYES


Luchtbeleidsplan 2030


Border area


Onderconcessie NS


- Roosendaal - Belgium 


- Maastricht - Belgium


Regional_Brussels region MIVB
Four tiers road system: (3) Regional roads


Brussel Mobiliteit
Region Brussels 


Regional_Flemish region De Lijn


Four tiers road system: (3) Regional roads


Ministery of Mobiliteit en Openbare Werken


Agentschap Wegen en vervoer


Flemish Waterway (De Vlaamse Waterweg)


Flemish Port Commision (De Vlaamse 


havencommissie)


Regional_Walloon region
TEC


Walloon Region Transport Company (OTW)


Four tiers road system: (3) Regional roads


Trafiroutes.wallonie.be


Ministry of mobility and Waterways


Local_Flemish region 15 local public transport regions Four tiers road system: (4) Local roads


Local_Walloon region
Four tiers road system: (4) Local roads


Local municipality plan


Independent Organizations/ 


Initiatives
Integrato vision 2035


low emission zones


LEZ Antwerpen


LEZ Gent


LES Brussel


starting from 01/01/'23


ZBE Liege


ZBE Namur


ZBE Eupen


Port of Antwerp Bruge


North Sea Port (Gent)


Port of Oostende


Port of Brussels


Brussels Airpot


Brussels South Charleroi Airport


Liege Airport


International Airport Oostende-Brugge


International Airport Antwerp


International Airport Kortrijk-Wevelgem


ACROSS ALL MODES


Federale Overheidsdienst (FOD) Mobiliteit en Vervoer (road, rail, 


Brussel Mobiliteit


mobility plan: Good Move 2020-2030


Ministry of Mobiliteit en Openbare Werken


Beleidsnota Mobiliteit en Openbare Werken 2019-2024


Vlaamse mobiliteitsvisie 2040


Direction générale opérationnelle de la Mobilité et des Voies hydrauliques


 


Service Public De Wallonie (SPW) Mobilité et Infrastructure


Vision Fast 2030 - la Stratégie Régionale de Mobilité (SRM)
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France


National


Région Hauts-de-France


Interdeparements


Departements


Nord-Pas-de-Calais


Intercommunal


RAIL ROAD WATERWAYS AVIATION


National


national railway company SNCF Réseau


Groupement des autorités responsables de 


transport (GART)


Four tiers road network; (1) national Autoroutes 


and (2) Routes National


SANEF (semi public-private company)


Ministry of Ecological Transition


The General Directorate of Infrastructure, 


Transport and the Sea (DGITM) 


Maritime Affairs Direction des affaires maritimes


Voies navigables de France (VNF) 


Directorate-General for Civil Aviation


direction des Services de la navigation aérienne 


(DSNA) 


Border area


Région Hauts-de-France


Transport Express Régional (TER)


le Syndicat Mixte Hauts-de-France Mobilités 


(2019)


Four tiers road network: (3) provincial roads DREAL de la région Hauts-de-France 


Interdepartement
Directions interdépartementales des routes 


(DIR)


Departements Nord


Routes départementales 


Department of Transports


Metropole Européenne Lille (MEL)


VNF Nord-Pas-de-Calais Operational  Programme ‘Nord-Pas-de-Calais’, 


Intercommunal La loi d'orientation des mobilités (LOM) 


Local


conférences territoriales de l'action publique 


(CTAP )


Communautés Urbaine: Métropôle Lille


Ilévia (transport company)


Four tiers road network: (4) Routes 


communales 


Independent Organizations/ 


Initiatives
Aeroport de Lille-Lesquin 


ACROSS ALL MODES


Ministry for Transport


Direction générale des Infrastructures, des Transport et de la Mer (DGITM) (responsible for Rail, Road, …)


the Direction des Infrastructures de transport (DIT) development, maintenance and management of the national roads


Direction des Service de transport (DST) (regulation, safety of land transport and public transport


Loi de modernization de l’action publique territoriale et d’affirmation des métropoles  (MAPTAM)


Direction régional de l'Environnement, de l' Aménagment et du Logement (DREAL)
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Germany


National


north rhine westphalia 


Local


RAIL ROAD WATERWAYS AVIATION


National


Federal Ministry of Transport and Digital 


Infrastructure (developing and managing 


national rail network)


Federal Railway Authority (EBA) (supervisory)


DB (national German rail holding)


- DB Fernverkehr


- DB Regio


- DB Cargo


DB Netze (infrastructure manager)


The Federal Railway Authority (EBA) 


(supervisor)


DB Schenker


Master Plan Rail Transport (2020)


Fernstrassen Bundesam (Planning and 


control)


Autobahn Gmbh (central federal organisation), 


Niederlassunge Rheinland (in the STISE area 


responsible)


Finanz- und Realisierungsplan 2021-2025 der 


Autobahn GmbH


Four tiers road network; (1) the 


Bundesautobahnen, (2) the Bundes Strassen


Toll Collect, Lkw-Maut (Trucks from 7,5 ton)


The Federal Wateways and Shipping 


Administration


The Federal Institute for Hydraulic Engineering 


Bundesanstalt für Wasserbau (BAW


three tiers : (1) Die Bundeswaterstrassen 


(something about 7325 km; 75% rivers, 25% 


canals), (2) Die Lander wasserstrassen 


Federal Ministry for Economic Affairs and 


Energy (BMWi)


Deutsche Flugsicherung (DSF)


Federal Aviation Strategy (2016) published by 


BMWi


Border area


North rhine westphalia 


Nahverkehr Rheinland (NVR)


Aacheneer Verkehrsverbund (AVV)


Verkehrsverbund Rhein-Sieg (VRS). 


Verkehrsverbund Rhein-Ruhr (VRR) 


Ministerium fur Verkehr (development, 


maintenance and management of the roads )


‘Integrierten Gesamtverkehrsplan’ (IGPV)


Landesbetrieb Straßenbau Nordrhein-


Westfalen (operational affairs)


WSA Rhine
Aviation strategy of NRW (part of general 


Action Plan NRW)


Länder


Four tiers road network (3) Landesstrassen


(responsible for the development, 


maintenance and management of the 


municipal, as well as intermunicipal roads)


(Land)Kreissen


Four tiers road network (4) Kreisstrassen


(responsible for the development, 


maintenance and management of the 


municipal, as well as intermunicipal roads)


(3) those in management of the Kreisen


Independent Organizations/ Initiatives 16 low emission zones in NRW 


Inland ports:


Duisburg


Düsseldorf


Flughafen Dusseldorf 


Flughafen Cologne Bonn 


Dortmund Airport 


Airport Weeze 


Munster Telgte Airport 


Paderborn Lippstadt Airport 


ACROSS ALL MODES


Federal Ministry for Economic Affairs and Energy (BMWi)


Federal Ministry of Transport and Digital Infrastructure 


Investitionsrahmenplan 2019-2023 veröffentlicht (Investment framework, includes railways projects, federal highways and federal waterway projects)


Infrastrukturvorhaben aus dem


Federal Transport Infrastructure Plan 2030 


Bundesverkehrswegeplan 2030 (BMVI 2030)


general Action Plan for the Region of North Rhine Westphalia
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C Aviation 


The descriptions underneath were all operational in pre-covid times. It is expected that covid will have a 


major impact on these institutional arrangements too. 


C.1 Global level 


From the 1980s onwards several countries entered agreements to extend the freedoms of air transport 
(which were formulated one-sided by the USA in 1944) and give rights to commercial airlines of one country 
to fly over, land and start in another country. The most important one is the International Air Services 
Transit Agreement (IASTA), which has been accepted by 129 countries all over the world as of mid 2007 
onwards. 
 
Next to that the EU has entered a more elaborated open skies air transport agreement with the USA to 
fly from any point in the USA to any point in the EU vice versa. 
 
The IATA (International Air Transport Association), founded in 1945, is a trade organization of the com-
mercial airlines, which represents from 2016 onwards 290 airlines (primarily major airlines, representing 117 
countries) and sets standards for safety and technical measures, fixed pricing and electronic ticketing and 
from 2009 onwards also three sequential environmental goals (with regard to fuel efficiency, net carbon 
emissions and its reduction to 1990 levels). 
 
Due to the deregulation and liberalization of the open skies and aviation industry from the mid nighties on-
wards, airlines have increasingly allied themselves in big airline conglomerates to deal more efficiently 
and substantially with the growing global aviation flows. At the moment three of such alliances are opera-
tional in the world: the Star Alliance (of which a.o. Lufthansa and Brussels Airlines), SkyTeam (of which a.o. 
Air France and KLM) and One World (of which a.o. British Airways and Iberia). Together they have approx-
imately 60 members and are dealing with more than 60% of all global aviation flows together. 


C.2 EU level 


In order to decrease the unbridled pressure on the capacity available for aircraft movements, the EU sets 
common rules for the allocation of slots at EU airports. In order to deal with comments of the aviation 
industry, the EU has proposed a recast of the slot-rules in 2012, which allows airlines to trade slots, helps 
new entrants to access the market at congested airports, demands from airlines to demonstrate that they 
have used their slots sufficiently, gives rules with regard to the transparency to that effect and improves the 
information flow between the slot coordinators, airports, airlines and national authorities. 
 
From 2004 onwards the EC has boosted the Single European Sky (SES) initiative that seeks to reform the 
European air traffic management system through a series of actions carried out at four different levels in 
order to avoid detours an improve the capacity, safety, efficiency and environmental impact of the aviation 
industry. At the moment the ‘amended SES 2+’ has officially been published in 2019, adding extra fines for 
excess in Co2 emissions. 
 
In 2015 the EU published a comprehensive strategy for the European aviation sector. It comprises the 
following major policy proposals: a) an ambitious EU external aviation policy by negotiating new agreements, 
provide more connections, new measures against unfair practices and investment opportunities with third 
countries; b) tackling limits to both the air- and landside by completing the SES Initiative, boosting the airport 
services, connecting slots to infrastructure and setting up an annual index of connectivity; c) maintaining 
high EU standards regarding safety, one stop security, climate change, quality jobs and air passenger rules, 
and d) innovation investments and digital technologies, a.o. through the SESAR projects and expanding 
drone opportunities. 
 
The big airline conglomerates mentioned above operate mainly through a hub & spoke network. This makes 
some airports (the so-called hub airports) more important than others, predominantly Frankfurt and Munich 
for Star Alliances, Paris and Amsterdam for Skyteam, and London and Madrid for One World. 
 
In addition, and especially from 2000 onwards Low Cost Carriers (LCC) evolved, which could operate at 
low costs, since they didn’t need to upheld a global or continental network and served only origin-destination 
focused cities (and therewith could operate with limited personnel and services). At the moment the market 
share of these LCC’s exceeds even the traditional legacy airlines in Europe (circa 45% to 42% in 2012). 
Within STISE the main LCC-terminals are located in Amsterdam Airport Schiphol, Brussels South Charleroi 
Airport and Cologne Bonn Airport. 
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Next to that there are also several airlines interest groups present on EU-level, such as Airlines for Europe 
(with 16 members, a.o. Airfrance/KLM, Easyjet, Ryanair…), AIRE (a.o. Transavia, Lot….), ACI Europe (with 
the major Airports of Europe), CANSO (representing the Air Traffic Management Industry) and the European 
Regions Airline Association (ERA; representing more than 60 airlines and around 150 associate mem-
bers, a.o. Antwerp Airlines, KLM Cityhopper, Luxair etc.). 


C.3 National/Regional level 


Despite the increasing involvement of the EU in the aviation sector there is also ongoing involvement on the 


national and regional level. 


C.3.1 Netherlands 


National 
 
The government of the Netherlands has adopted the ‘Luchtvaartnota 2020-2050’ in November 2020. It 
focusses on four core strategies with regard to a) safety towards an integrated safety measurement, b) 
connections, with the selective economic most important regions, c) quality of life with regard emissions 
(especially coal dioxide and nitrogen) and d) sustainability with regard to climate change. 
 
Air Traffic Control the Netherlands (LVNL- public agency) is responsible for the management of the civil 
airspace and everything that this involves; for example modernization and management of technological 
systems, providing aeronautical information and air traffic control training and providing aeronautical maps 
and publications. 
 
The most important Airport operator in the Netherlands (fourth in Europe) is the Royal Schiphol Group, 
which operates a.o. Airport Amsterdam, Lelystad Airport and the Rotterdam The Hague Airport and has a 
majority control of Eindhoven Airport. The Group is owned by the Netherlands (some 70%), the municipality 
of Amsterdam (some 20%), the municipality of Rotterdam (some 2%) and Groupe ADP (some 8%). It served 
more than 71 million passengers in 2019 and more than 95% of all the civic aviation in The Netherlands. 
 
Next to that the other (major and often regional owned) civic airports are: Groningen/Eelde, Twente Airport, 
Maastricht Aachen Airport and Teuge International Airport. 


Regional 
 
With regard to the landside, and next to the Schipholgroup (on the airport itself), since 1987 the Schiphol 
Area Development Company (SADC) is operational around Schiphol Airport, with regard to the develop-
ment and promotion of Airport related Business Parks, infrastructure, park management, business services 
and sell and lease of grounds. It is owned by the Schipholgroup, the municipalities of Haarlemmermeer and 
Amsterdam and the province of North Holland (with each 25%).  


C.3.2 Belgium 


National 
 
Since 2002 the Directoraat Generaal Luchtvaart is responsible for the safe, efficient and sustainable de-
velopment of civic aviation in Belgium. A (recent) vision on the aviation industry in Belgium is still pending. 
 
SKEYES (autonomous public company of Belgium) is responsible for safe and efficient incoming, outgoing 
and overflying air traffic in the airspace above Belgium and the Grand Dutchy of Luxembourg. Next to that it 
is responsible for aeronautical and meteorological information services. 
 
Brussels Airport is the most important international airport of Belgium. It is operated by Brussels Airport 
Company which is owned by Canadas Ontario Teacher’s Pension Plan (39%) the Australian Group Mac-
quarie (36%) and the Belgian State (25%). It is the main home base of Brussels Airways, TUI and Abelag 
(Belgian business airline). It served some 26 million passengers in 2019. Main problem for Brussels Airport 
is that its main raison d’etre is depended on the EU Capital Brussel (next to its domestic market), but that its 
location is on Flemish soil and therewith Flemish responsibility in territorial affairs. The airport developed a 
Strategic Vision 2040 that is focusing on the growth opportunities to increase the number of destinations, 
double the number of jobs to 120 000 and expand the import and export opportunities for companies.  
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The agreement explains a focus to connect Brussels Airport and the HST nodes in the neighboring countries. 
The investments that the NMBS and Infrabel will make have to acknowledgment to the Railway Vision 2040 
for the railway infrastructure and services.  
 
Next to that other major civic airports are 


• The Brussels South Charleroi Airport (owned by the Walloon Region, operated by SAVE, re-
gional base of Ryanair; some 8 million passengers in 2018, mainly tourism) 


• Liege Airport (owned by SLF (50%), SOWAER (25%) and Airport de Paris Management (25%) 
biggest cargo airport in Belgium for El Al Cargo, CAL Cargo Air Lines and Ethiopian Airlines Cargo, 
and some 400.000 passengers, mainly tourist) 


• The International Airport Oostende-Brugge (it is operated by the French group EGIS, some 
450.000 passengers in 2019, mainly tourist flights) 


• The International Airport Antwerp (owned by the Flemish Region, some 270.000 passengers in 
2017) 


• The International Airport Kortrijk-Wevelgem (owned by the POM West Flanders (57%), the 
Flemish Region (33%) and Leiedal (10%) operating as a polyvalent airport). 


C.3.3 France 


National 
 
The Directorate-General for Civil Aviation, attached to the Ministry for Transport, is responsible for the 
aviation policies in France. Most regulations are depicted in the following article https://www.lexology.com/li-
brary/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4 
 
The direction des Services de la navigation aérienne (DSNA) is the agency in charge of air traffic control, 
communication and information for France. It is a part of the Ministry of Sustainable Development. 


Regional 
 
In Nord Pas De Calais the aviation policy is part of the regular policy with regard to the Regional Competi-
tiveness and Employment policies; for instance in regard to the Operational  Programme ‘Nord-Pas-de-
Calais’, wherein one focusses a.o. on accessibility. 
 
Airports in the region Nord Pas De Calais include: 


• Aeroport de Lille-Lesquin (operated by Lille Airport SAS (owned by Eiffage) circa 2 million pas-
sengers in 2017, especially to other cities in France itself, and Greece (Athens, Corfou, Heraklion, 
Kos and Rhodes), Spain (Malaga, Tenerife), Algeria (Bejaia, Tiemcen), Tunisia (Djerba) and Swit-
zerland (Geneve). 


C.3.4 Germany 


National 
 
The Federal Ministry for Economic Affairs and Energy (BMWi) has launched its Federal Aviation Strat-
egy of the Federal German Government in February 2016. Its guiding principles are focused: 


• first on creating a viable air transport system that meets high standards in efficiency, safety, envi-
ronmental cleanness and competitiveness as an integral part of the overall transport system; 


• secondly on setting up a framework for an internationally competitive aviation industry in Germany 
to enable, retain and extend its position in international competition in the long term with high-tech 
and innovative products.  


With regard to the first goal, one aims to a 75% reduction of Co2, 90% reduction of NOx and 65% reduction 


of noise in 2050 (according to Flightpath 2050), next to maintaining and expanding a globally positioned, 


competitive aviation industry in Germany. 


With regard to the second goal one wants to enhance the Franco-German balance through the acquisition 


of corporate division of EADS N.V., as well as stimulate the Airbus Group, by an economic-geographical 


framework to enable businesses in this sector to adapt to constantly changing market conditions and de-


mands in prevailing global competition. https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-


federal-german-government.pdf?__blob=publicationFile&v=8 


Investitionsrahmenplan 2019-2023 veröffentlicht (IRP) is an investment framework decided by the German 


Bundestag published by (BMWi). It offers a list of projects with an advanced planning status in the expansion 



https://www.lexology.com/library/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4

https://www.lexology.com/library/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4

https://en.wikipedia.org/wiki/Air_traffic_control

https://en.wikipedia.org/wiki/France

https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-federal-german-government.pdf?__blob=publicationFile&v=8

https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-federal-german-government.pdf?__blob=publicationFile&v=8
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laws from the Federal Transport Infrastructure Plan 2030 (BMVi) . The BMVi is defined by some main 


key points: clear financing perspective, preservation before expansion and new construction, strengthening 


the main axes, elimination of bottlenecks and broad public participation. 


The Deutsche Flugsicherung (DSF) is responsible for the efficient and safe flights in the air above Ger-


many; they opt for more automatization and digitalization in line with the Single European Sky (SES) initia-


tive. 


Regional 
 
The aviation strategy of NRW is part of the general Action Plan for the Region of North Rhine Westphalia 
(for instance the Stephanie project) 
 
Airports in North Rhein Westphalia include 


• Flughafen Dusseldorf (owned by the city of Dusseldorf (50%) and Airport Partners Gmbh (50%); 
third largest airport in Germany with some 25 million passengers in 2019, with main destinations to 
Palma de Mallorca, Munich, Berlin and Istanbul; Regional base of Eurowings, Lufthansa, Condor 
and TUI) 


• Flughafen Cologne Bonn (jointly owned by the city of Cologne (31%), the Federal Republic of 
Germany (31%), the State of NRW (31%), the City of Bonn (6%) and two counties (1%), with some 
12.5 million passengers in 2019 and 115 passenger destinations in 35 countries; regional base of 
Corendon, Eurowings and Ryanair) 


• Dortmund Airport (owned by the city of Dortmund, with some 2.7 million passengers in 2019, 
mainly used for LCC and Leisure Charter Flights) 


• Airport Weeze (operated by a Group of Dutch investors, circa 1.2 million, mainly (Dutch 40%, 
German 60%) tourist passengers in 2019, regional bases of Corendon and Ryanair) 


• Munster Telgte Airport (owned by the cities of Munster and Osnabruck, with some 1 million pas-
sengers in 2019) 


• Paderborn Lippstadt Airport (asked for solvency in 2020, but with some 700.000 (mainly tourist) 
passengers in 2019) 


 
At the landside, since 2003 the Dusseldorf Airport City company is operational, jointly owned by the munic-
ipality of Dusseldorf and Airport Partners Gmbh (each 50%). 


D Road 


D.1 EU level 


The main political agency responsible for transport within the European Union is the Directorate-General for 
Mobility and Transport (DG MOVE). DG MOVE is currently headed by the Estonian Henrik Hololei. 
 
DG MOVE reports to the Rumanian EU Commissioner Adina-Ioana Vălean, responsible for the planning 
and development of homogeneous transport policies and regulations across the Union, for transport, as well 
as for interoperation, navigation and signalling programs such as the European Rail Traffic Management 
System, the Galileo positioning system and the Single European Sky. 
 
Since 1996 the EU Policy is focused on the Trans-European Transport Network (TEN-T). The aim of TEN-
T is to enhance cohesion and improve the single market within the EU. TEN-T consists of 10 Transport 
Networks, of which the Trans European Road Network (TERN) is one. TERN plays an important role in 
guaranteeing a smooth long-distance traffic within Europe, bypass the main urban centers, provide intercon-
nections with other modes of transport, and link landlocked and peripheral regions to the central regions of 
the Union through the pre-defined priority corridors. 
 
Although TEN-T projects are in general funded by national or state governments, they could also be co-
funded by the EU (Cohesions Funds, ERDF, TEN-T budget), or could get preferable loans by the European 
Investment Bank. Nevertheless, as far as we know, there have been no TERN projects co-funded within the 
SURE area (this in contrast to two railway projects and Motorways of the Sea projects). However, those 
projects could also include infrastructure for traffic management, user information, dealing with incidents and 
emergencies and electronic fee collection. 
 
For STISE the following priority corridors are relevant 


• The Northsea Baltic Corridor (from The Netherlands/Belgium, through northern Germany towards 
the Baltic) 


• The Rhine- Alpine Corridor (from The Netherlands/Belgium, through West-Germany towards It-
aly) 



https://en.wikipedia.org/wiki/European_Union

https://en.wikipedia.org/wiki/European_Rail_Traffic_Management_System

https://en.wikipedia.org/wiki/European_Rail_Traffic_Management_System

https://en.wikipedia.org/wiki/Galileo_positioning_system

https://en.wikipedia.org/wiki/Single_European_Sky
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• The Northsea-Mediterranean Corridor, which recently changed into two corridors (Ireland-Bel-
gium- the Netherlands, and Ireland-France), because of Brexit 


 
These priority corridors have been extended since 2010 with the Motorways of the Sea concept, of which 
those within the Geographic area of Western Europe, are the most important for STISE. Furthermore since 
2017 TEN-T has been extended towards Eastern Partnership Member states, but this is also of less im-
portance for STISE. 


D.2 National/Regional/Local Level 


D.2.1 Netherlands 


National 
 
The road system in the Netherlands is divided into three tiers: the national highways (the so-called A-wegen) 
managed by the national government, the provincial roads (the so-called N-wegen) managed by the provin-
cial authorities, the municipal roads, managed by the local authorities. In addition, there are some roads on 
dikes under the responsibility of Watermanagement boards and private roads, managed by their owners. 
 
On national level the Ministry of Infrastructure and Water Management (I&W) is committed to improving 
the quality of life, access and mobility, including for highways two main goals: reliable travel times and better 
punctuality. With respect to the latter, ambition is that motorists arrive in 95% of the cases on time, despite 
increased mobility and unexpected congestion. 
 
The main department for road management is the Directorate-General for Mobility (headed by Kees van 
der Burg), which is responsible for roads, road safety, public transport and railways, bicycle traffic and sus-
tainable mobility. 
 
Next to that, I&W facilitates the Netherlands Institute for Transport Policy Analysis (KiM), which performs 
research in the area of mobility. Furthermore, The Council for the Environment and Infrastructure (Rli) 
is the primary strategic advisory board for the Dutch government and parliament in matters relating to the 
physical environment and infrastructure. 
 
The most recent policy document of the Ministry is the National Policy Strategy for Infrastructure and 
Spatial Planning (2013). With regard to road management, it is focused on a) the maintenance and devel-
opment of a robust main road network around and between the most important urban regions and its hinter-
land, b) better use of the capacity of the existing infrastructure through ‘smart IT’. 
 
Based on these visions the Ministry provides every year an updated Multi-year Infrastructure and 
Transport Program (the so-called MIRT), which includes all the infrastructure projects to be financed and 
realized by the Ministry in the coming years. The overview of 2020 consists of 154 projects of which amongst 
others the A4-Vlieland-N14 and the highway intersection A1-A31. 


Regional/local 
 
In respect to the tree tiers system also on provincial/local level there are visionary and implementation de-
partments on road management, like for instance 


• In the province South-Holland the department of Mobility and Environment, and the agency for 
Infrastructure Management; 


• In the province of North-Holland the Directorate of Policy Making and the Directorate of Man-
agement and Implementation; 


• In the province of Utrecht, within the directorate of Mobility tone policy and one implementation 
departments; 


• The same goes for the provinces of Noord-Brabant and Gelderland; 
Similar institutional arrangements have been developed within the (main) municipalities. But what is more 
local authorities have the responsibility for carpark management. For in particular the biggest municipalities 
this has proved to become a serious cash cow and policy measure. 
 
Next to that there are three regional authorities operational in STISE, with varied responsibilities concerning 
traffic management: the Transport Region Amsterdam, the Metropolitan Region Rotterdam The Hague 
and the Metropolitan Region of Eindhoven (see further paragraph public transport) 
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D.2.2 Belgium 


National 
 
Since 2014 major responsibilities with regard to mobility have been decentralized towards the regional level. 
At national level mobility is executed by the Federale OverheidsDienst (FOD) Mobiliteit en Vervoer. Nev-
ertheless, its main responsibility is restricted to law and traffic rules, traffic security, the management of 
aircorridors, and public transport. Nonetheless four ministers are responsible for the FOD Mobility and 
Transport: Georges Gilkinet, Karine Lalieux, Vincent van Quickenborne and Petra De Sutter; of which the 
first seems to be in this case the most relevant. 


Regional 
 
The road system in Belgium is divided into four tiers: the A or R highways (also sometimes called E-roads), 
the national N-roads, the regional roads and the local roads. With the sixth Belgian state reform in 2014, the 
first three tiers are being managed by the three regional authorities, the latter by the municipalities. Only the 
regional cycle network is the responsibility of the 10 Belgian provinces. They promote high speed bicycle 
lanes, often parallel to the main railways and canals. 
 
Within the region of Flanders the development, maintenance and management of the roads is the responsi-
bility of the Ministry of Mobiliteit en Openbare Werken, headed by Filip Boelaert, minister Lydia Peeters. 
Its operational affairs are executed by the semi-independent Agentschap Wegen en Vervoer. The current 
Mobility Plan dates from 2001. Since years the Department elaborates on a new plan; the draft text was 
already published in 2016 but still awaits political consent. In this plan one also adopts the idea of ‘vervoers-
regio’s’ around the major cities. Although the new mobility plan hasn’t been adopted yet, at the moment 
there are already 15 vervoerregio’s operational in Flanders. 
 
Within the Walloon Region the development, maintenance and management of the roads is the responsibility 
of the Service Public De Wallonie (SPW) Mobilité et Infrastructure, headed by Etienne Willame, minister 
Philippe Henry. In 2017 the Walloon government adopted the Vision Fast 2030. It has been operationalized 
in two so-called volets: one about the mobility of persons and one about the mobility of freight. Next to that 
one has developed several more operationalizations for the various regions  
 
Within the Brussels Region the development, maintenance and management of the roads is the responsi-
bility of Brussel Mobiliteit, headed by Christophe Vanoerbeek, minister Elke Van den Brandt. The regional 
mobility plan 2020-2030 Good Move, has been adopted in spring 2020 with six transversal attention points: 
good neighborhood, good work, good service, good choice, good partner, good knowledge  
 
Since 2016, the three regions have decided on a toll road system on motorways for trucks of more than 3.5 
metric ton. This system is managed by the semi-independent organization Viapass. 
 
The integration of low emission zones is on the initiative of the local municipalities. In the Flemish region the 
cities of Antwerp (since 2017) and Gent (since 2020) have each their own system with different rules. In the 
Walloon region they can introduces a zone on city level since 01/01/2020, from 01/01/2023 forward re-
strictions will be set on the Region level.  In Brussel the low emission zone came into force from February 
2021. The specification of the different cities can be found online.  


D.2.3 France 


National 
 
As Belgium, France has got a four tiers road system: the national Autoroutes (with an A nr.), the Routes 
National (with and N nr.), the Routes départementales (with a D nr.) and the Routes communales (with a C 
nr.). The first two are the responsibility of the national authority, the third of the departments and the last of 
the municipalities.  
 
Responsible department on national level is La direction générale des Infrastructures, des Transport et 
de la Mer, headed by Marc Papinutti, minister Barbara Pompili. But more specifically the Direction des 
Infrastructures de transport (DIT) is responsible for the development, maintenance and management of 
the national roads.  
 
The national motorways consist for a large part of toll roads (76%), of which in our case the A1, A2, A16 and 
A26 are the most important, managed by the semi public-private company SANEF. 
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For the operationalizations, since 2006, the DIT has divided his job into 11 Directions interdéparte-
mentales des routes (DIR) - in our case Direction interdépartementale des Routes Nord - which are re-
sponsible for the operation of the roads, the maintenance and the road engineering. 


Regional 
 
The departments Nord and Pas de Calais are the third governance tier of France (after the national and 
regional level, in this case Hauts-de-France, but with no tasks with regard to road traffic) and as said re-
sponsible for the Routes départementales. It is executed in the departement Nord by the Direction de la 
Voirie, headed by Eric Lejeune, minister Alain Wacheux. In the department Pas de Calais it is part of pôle 
aménagement et Développment Territorial overseen by Jean-Luc Dehuysser, in the direction de la mobilité 
et du Réseau Routier headed by Matthieau Biefield. 
 
Next to that the municipalities around Lille/Rijssel have joined into the Metropole Européenne Lille (MEL), 
which has specific responsibilities with regard walking, cycling, rollers, skateboard etc. (the so-called ‘mode 
doux’). 


D.2.4 Germany 


National 
 
Also Germany has got a four tiers road network: the Bundesautobahnen (for our case specifically the A4, 
A12, A67, A76 and A77), the Bundes Strassen, the Landesstrassen and the Kreisstrassen. The first two are 
the responsibility of the Federal authority, the third of the Länder and the last one of the (Land)Kreisen. 
 
The planning and control of the Bundesautobahnen and -strassen is done by Fernstrassen Bundesamt, 
headed by Doris Drescher, minister Andreas Scheuer. 
 
Until recently the maintenance and building of the Bundesautobahnen and -fernstrassen was left to the 
Länder, but since the beginning of this year it is centralized again within die Autobahn Gmbh., headed by 
Stephan Krenz. They have ten so-called Niederlassungen, of which in our case NL Rheinland, headquar-
tered in Krefeld. 
 
Also in Germany trucks have to pay toll, (instead of Belgium from 3.5 ton) here from 7.5 metric ton onwards. 
This is managed by the public-private company Toll Collect. 


Regional 
• Within NRW the development, maintenance and management of the roads is the responsibility of the 


Ministerium fur Verkehr, headed by mr. Grathwohl, minister Hendruk Wüst and staatssekretär Hendrik 
Schulte. 


• For this purpose they have developed in 2016 an ‘Integrierten Gesamtverkehrsplan’ (IGPV), which 
will be renewed every 5 years. 


• The operational affairs are done by Landesbetrieb Straßenbau Nordrhein-Westfalen, headed by 
Petra Beckefeld and Sascha Kaiser. 


• There are 16 low emission zones in NRW, wherein there are specific restrictions for polluting cars in 
time and place. 


• Within NRW there are 31 Kreisen and 23 Kreisfreie Städte, each of them are responsible for the 
development, maintenance and management of the municipal, as well as intermunicipal roads. 


E Rail 


E.1 Global level 


To some extend the European railway and public transport sector is present on a global level. 


Europe is one of the regions within the International Union of Railways (UIC), which is an organization of 


railways (and related/associated businesses or services) with members from all continents. It aims to pro-


mote rail transport at the global level and to meet the challenges of mobility and sustainable development. 


For its work on the regional level UIC is divided into six regions (Africa, Asia, Europe, Middle East, Latin 


America and North America). 


Public transport operators within STISE are member of the Union Internationale des Transports Publics 


(UITP), which is the International Association of Public Transport and a promotor of sustainable urban 
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mobility. UITP is a worldwide network to bring together all public transport stakeholders and all sustainable 


transport modes. 


Contrary to China, the EU is not involved on a global level regarding railway technology, operations and 


infrastructures. However, some individual European countries are present at this level. For instance, France 


is represented worldwide by Keolis (70% owned by the national railway company SNCF) who operates 


several train, metro and tramway systems. Moreover, French TGV-based high speed train technology (e.g. 


rolling stock) and operation services have been exported to countries like South Korea and Maroc. Germany 


exported their high-speed train rolling stock to China (for the Beijing–Tianjin line) and to Russia (for the 


Moscow–Saint Petersburg line). Next to that the Siemens Maglev train is developing in Asia. 


E.2 EU level 


Presence of the railway sector within EU (and STISE) is highly fragmented. Passengers and freight services 


have to do without a coherent EU (or STISE) authority with area-wide jurisdiction and responsibility. Users 


lack an integrated European high-speed network, as well as an EU information and ticket counter. 


Legislation, regulations, planning within the European railway market arena forms a complicated patchwork. 


A brief overview is given in the next points: 


• Shift2Rail is the first European rail initiative to seek focused research and innovation (R&I) and market-
driven solutions by accelerating the integration of new and advanced technologies into innovative rail 
product solutions. Shift2Rail promotes the competitiveness of the European rail industry and meets 
changing EU transport needs. R&I carried out under this Horizon 2020 initiative develops the necessary 
technology to complete the Single European Railway Area (SERA). 


• The European Union Agency for Railways aims to ensure a safe and interoperable railway area and 
to contribute to the further development and effective functioning of a single European railway area. 
Safety is regulated in various EU regulations, like a common safety method for assessing conformity 
with the requirements for obtaining a railway safety authorisation. Safety certificates are obtained on 
ground of a common safety method for assessing conformity with the requirements. 


• European Rail Traffic Management System (ERTMS) is an EU project to provide a more competitive 
and safer rail transport for freight and passenger. Still the implementation has been a patchwork of local 
projects using various versions of ERMTS. The project is expected to be ongoing for many years to 
come. 


• The Association of European Metropolitan Transport Authorities (EMTA) was created in 1998 so 
as to form a venue for exchange of information and best practices between the public authorities 
responsible for planning, integrating and financing public transport services in the large European cities. 
15 years after its creation, it now brings together 31 such authorities, responsible for improving the 
mobility conditions of some 1000 million European city dwellers. 


• Within EU/STISE transport, concessions and operations are distributed among a various stakeholder. 


• Thalys and Eurostar operate within STISE; a merger between the 2 companies has been envisaged. 
Thalys is a French-Belgian high-speed train operator (shareholders are the national railway companies 
in STISE) on services to Paris via Brussels from respectively Amsterdam and Cologne.  Eurostar is 
operated by Eurostar International Limited (EIL), which is owned by the national railway company of 
France (55%), investment firms (40%), and the national railway company of Belgium (5%). Mainly, it 
offers high speed train services to London via Lille from Paris and Amsterdam respectively.  


• The German Federal Railway (DB) runs high-speed train services branded as ICE (Intercity Express). 
Within STISE it operates high-speed train serves from Germany to Amsterdam, Brussels and Paris. ICE 
also serves some destinations in Austria, Denmark and Switzerland. 


• Some regional cross border train services within STISE are operated by national railways (NMBS: Ant-
werpen-Roozendaal, Liège-Maastricht) or by their subsidiaries (Abellio/NS: Düsseldorf-Arnhem). 


• The cross-border service between Mönchengladbach and Venlo is part of the Eurobahn, a brand name 
of Keolis Deutschland. 


• The ‘Three-Country Train’(LIMAX) Aachen-Heerlen-Maastricht-Liège is operated by Arriva. However, 
due to reluctant attitude of Belgian authorities the trains still terminate at Maastricht. Yet, extension to 
Liège is scheduled for 2022.  


• A regional cross border tram service between Hasselt and Maastricht is in planning for many years. 


• The EU has also established a rail network giving priority to freight, through the realization of a number 
of international freight-oriented corridors. The corridors penetrating within STISE are North Sea-Baltic 
(B), Rhine-Alpine (F) and North Sea-Mediterranean (H) – see also in ROAD-section. 


• One of the EU’s aims for the rail sector is to upgrade implement ERTMS on the 6 ERTMS corridors by 
2015–2020, which are covering number of important freight routes. The routes carry around a fifth of 
Europe’s rail freight traffic. 


• The so-called Core Network Corridors (CEF) are developed to remove bottlenecks, build missing 
cross-border connections and promote mode integration and interoperability. The secondary goals are 
integrating rail freight corridors, promoting clean fuel, promote innovative transport solutions, advancing 
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telematics applications for efficient infrastructure use, integrating urban areas into the TEN-T and en-
hancing safety; 9 corridors are selected for  CEF Regulation (including corridors B, F and H going into 
STISE). 


E.3 National/Regional/Local Level 


The railway sector in EU/STISE is concentrated on national levels, governed by national administrations and 


subsequently dominated by national railways. Regional and local rail-bound public transport is governed in 


various ways and similarly operated by a variety of companies. 


E.3.1 Netherlands 


National 
 
On national level the Ministry of Infrastructure and Water Management (I&W) (see also ROAD-section) 
in its role as public transport authority manages the concession for the national main railway (concessie 
HoofdRailNet), commissioned to the National Railways (NS). This multi-year contract includes (1) all inter-
city services (including the IC Amsterdam-Brussels – in co-operation with NMBS) and – with a few excep-
tions; see below  – (2) all regional train services that share tracks with the IC lines. 
 
Like for roads MIRT (see ROAD-section) includes all the infrastructure rail-projects to be financed and real-
ized by the Ministry in the coming years. See ROAD-section for overview full institutional context. 
 
Maintenance, management and ownership of main railway (HRN) infrastructure rest with ProRail, the na-
tional railway provider (including the cross-border third rail section between Zevenaar and Oberhausen). 
This organization is also in charge for construction and safety. 
 
However, in the context of STISE, there is a severe exception to the monopoly of ProRail, since Infraspeed 
Maintenance BV (IMBV) is the asset and maintenance manager of the rail infrastructure of the HSL South 
(i.e. the section from Barendrecht to the Belgian border). The contract of this subsidiary of Siemens Mobility 
and BAM runs from 2006 with the commissioning of the HSL South until 2031, with the assets hand-over to 
the Dutch State. 
 
Schets Mobiliteit 2040; the document gives direction and ambition on the field of mobility. It descripes an 
overall approach for different modalities with a focus on the different scales, sustainability and accessibility.  
 
Mobiliteitsfonds is the instrument of I&W to translate the Schets Mobiliteit 2040 to implementation and 
realization. 
 
Kennisinstituut voor Mobiliteitsbeleid (KiM) collects and provides knowledge over the different modali-
ties. They monitor the mobility in the Netherlands and assemble the data in the Mobiliteitsbeeld (the most 
recent version is 2020) for the I&W. 
 
The Goederenvervoeragenda (2019) shows a perspective shift from modality-oriented policy towards inte-
grated and multimodal mobility-oriented policy. 
 
The Klimaatakkoord document with a horizon 2050 contains a chapter about sustainable policies according 
to mobility. The teams are focusing on sustainable sources, electric transport, sustainability in logistics and 
passenger transport. 
 
De Nationale Omgevingsvisie form the Rijksoverheid is a document that manifest the national vision on the 
living environment. The preset priorities don’t focus specifically on mobility but mobility is suggested as an 
important layer in divers themes. 


Regional/local 
 
A set of regional railways (former ‘Contract Lines’), which run substantially independently from the main 
railway system (HNR) are commissioned and managed by provinces in their role as public transport au-
thority. Still ProRail stays owner of infrastructure and technical facilities and is responsible for management, 
maintenance, construction and safety. One exception: the regional rail services on main railway tracks in the 
South of Limburg (Sittard-Kerkrade; Roermond-Maastricht Randwijck) are separated from the main rail con-
tract and independently tendered – and commissioned to Arriva. 
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Next to all this there are two more regional authorities operational in STISE, with are responsible in their 
urban regions for management, maintenance, construction and safety of light rail and metro: the Transport 
Region Amsterdam and the Metropolitan Region Rotterdam The Hague (see also ROAD-section). 
 
Moreover, the Province of Utrecht in its role as public transport authority is responsible for managment, 
maintenance, construction and safety of the light rail system in the city and urban region of Utrecht (including 
ownership of infrastructure and technical facilities). 
 
Much of the local light rail infrastructure (tramways) is subsequently owned by the cities of Amsterdam, 
Rotterdam and The Hague, who also deal with various maintenance contracts. 
 
The Transport Region Amsterdam is responsible for the management and maintenance of the local light rail 
infrastructure. The municipality of Amsterdam is the owner and strategic manager of the rail infrastructure. 
The GVB Infra BV is commissioned by the municipality for the management and maintenance of the network. 
 
The Metropolitan Region Rotterdam The Hague made a Strategic Agenda for the region. The focus points 
are the optimalisation of the economic climate, improve the accessibility of the economic valued area’s by 
public transport and the aim of the new collaborations.  


E.3.2 Belgium 


National 
 
The Federale OverheidsDienst (FOD) Mobiliteit en Vervoer (see ROAD-section) in its role as public 
transport authority manages the concession for usage of all national main railway infrastructure. This national 
railway company NMBS runs all train services (including the IC Amsterdam-Brussels – in co-operation with 
NS; and all other cross-border services) on bases of a multi-year contract. 
 
Maintenance, management and ownership of all heavy railway infrastructure rest with Infrabel, the national 
railway provider. This organization is also responsible construction and safety. Infrabel publishes an annual 
investment plan. 
 
See ROAD-section for overview full institutional context. 
 
The federal coalition agreement (September 2020) by Alexander De Croo and Paul Magnette describes 
an investment focus on rail and bicycle connections. The FOD, Infrabel and the NMBS together with the 
relevant stakeholders have to develop a Railway Vision 2040. The investments that the NMBS and Infrabel 
will make have to acknowledgment to the Railway Vision 2040 for the railway infrastructure and services. 
The agreement explains a focus to connect Brussels Airport and the HST nodes in the neighboring countries. 
The government will do an actualization of the study concerning the connection of regional airports to the 
railway network. Regarding to freight transport the document describes the ambition to double the amount 
of freight transport by railway in 2030.   
 
The project group Integrato has developed a service vision 2035 for the railway person transport. It is based 
on the Swiss nodes system in short it means that trains will crosses each other in the station, at least two 
trains an hour with around 30 minutes difference in time and a better organization around transport nodes. 


Regional/local 
 
Together 3 ‘Gewesten’ are responsible for alle other, i.e. local and regional rail bound public transport (light 
rail and metro). Flanders, Wallonia and Brussels own their public transport companies De Lijn, TEC and 
MIVB respectively. De Lijn operates urban systems in the cities Antwerp and Ghent, as well as the regional 
coastline. TEC operates the urban regional system of Charleroi, while MIVB/STIB is the operator in charge 
of the urban tram and metro system of Brussels. 
 
The Walloon Regional Transport Company (OTW) awarded a consortium the design, building, financing 
and maintenance contract for the new tramway in Liège. Still the line will be operated by TEC (the brand 
name of OTW) 
 
Maintenance and ownership of infrastructure take place under the responsibility of the successive regions. 
For the Flemish region the company De Lijn has the ownership over the tramrails from Antwerp, Gent and 
the coast tram. The Brussel Capital Region has the ownership of the tramways net. In the Walloon region 
only the city Charleroi has a tram network. The ownership of the infrastructure is unclear. 
 
In 2019 Flanders region is divided in 15 transport regions. The plan aims to improve the say of the locale 
authorities on the mobility policy in their region (see also road section). 
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E.3.3 France 


National 
 
The national Ministry of Transport’s Direction des infrastructures de transport is responsible for devel-
oping and managing the national rail network. In its role as public transport authority the concession for 
usage of all national main railway infrastructure is managed. The state-owned national railway company 
SNCF runs almost all train services on bases of multi-year contracts with the Ministry of Transport for various 
networks all over the country. However, regional train services branded as TER (Transport Express Ré-
gional) differ in this respect – see next point. 
 
In France the so-called Régions are administrative areas comprising several Départements (comparable 
with provinces in Belgium and the Netherlands); so, not to be confused with the urban regions for co-opera-
tion between municipalities of nearby cities). These Régions have been given great powers and funding to 
manage their TER. The Régions arrange contracts with the national rail company SNCF and regularly in-
vests in required rolling stock and improvements to the railway infrastructure in their jurisdiction. 
 
SNCF Réseau (successor of RFF) is the national service provider responsible for the management and 
maintenance of the national railway infrastructure in France (including TER and various urban and rural 
regional lines, e.g. in Paris/Île de France). SNCF Réseau owns all national railway infrastructure and facilities 
and is also responsible for construction and safety. 
 
Groupement des autorités responsables de transports (GART) is a national association of transport 
authorities (urban communities, regional councils). The members aim on implementing and improving public 
transport (e.g. rail-based). GART acts as its member’s spokesman at the national and the European level. 
 
La direction Générale des Infrastructures, des Transport et de la Mer (DGITM) has the responsible for 
multimodal planning, modernization and development of railways, waterways and national roads in the 
framework of transport infrastructure department (DIT).  
 
Direction régionale de l’Environnement, de l’Aménagment et du Logement (DREAL) The charter main 
goal is to make sustainable development a daily reality. On the regional scale they are responsible for de-
veloping and coordinating sustainable development and planning, ecological transition, climate change pre-
vention, preservation of the quality of environments, prevention pollution, urban renewal and transport and 
etc. They seek consistency between these issues. 


Regional/local 
 
Commonly in France, urban local-regional rail bound public transport is managed by urban regional entities 
(formerly Communautés Urbaines) who act as (public) transport authorities. Since 2015 the entity of the 
urban region of Lille and its vicinities within STISE is called Lille Métropôle and is responsible for the co-
ordination of Transpole, the private-sector company that operates the public transport network throughout 
the metropole, including management of the urban tramway and metro system that serves the area of Lille, 
Roubaix and Tourcoing. Ilévia is the transport network of the Métropôle Lille and a mobility partner of the 
metropole, it is a subsidiary of Keolis.  
 
Lille Métropôle only covers the French communities, hence, it cannot be responsible for cross-border rail 
solutions in regard to the Belgian communities close to the other side of the border. 
 
TER train services on the national heavy railway infrastructure in and around Lille Métropôle, are managed 
by Région Hauts-de-France (see also above about TER). 
 
The mobility orientation law changed the mobility policy. The law has the ambition and priorities to daily 
transport that is more easy, less expensive and cleaner. It will implement new digital services to improve 
their services and accessibility. It is a co-construction approach where actors on a region level are asked to 
take a role in the facilitation of the mobility solutions in the near future.  
 
In line with the Syndicate Mixte Hauts-de-France Mobilités (2018) and the previous Syndicat Mixte Inter-
modal Régional de Transports (SMIRT) (2009) the département Hauts-de-France developed the Commu-
nauté Pass Pass. The Pass Pass Card can be used in the Department of the North and on the urban 
networks of Lille, Valenciennois, Boulonnais and Cambrésiens. The main purpose is to support intermodality 
and make the entire mobility services of the region accessible for everyone. 







INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 


 ESPON // espon.eu 105 


E.3.4 Germany  


National 
 
Responsibility for long distance traffic remained principally on federal government level, since the Federal 
Ministry of Transport and Digital Infrastructure is responsible for developing and managing the national 
rail network. 
 
DB, the German national rail holding company Deutsche Bahn, has the state as its sole shareholder and 
comprises several companies: DB Fernverkehr (long-distance passenger), DB Regio (local passenger ser-
vices) and DB Cargo (rail freight), as well as DB Netz (see next point).  
 
DB Netze is the infrastructure manager of the national network, which is freely available to all access parties 
and railway undertakings (RUs) in a non-discriminatory manner (however, competitors do complain that DB-
operators would become preferred). As a railway infrastructure undertaking (RIU), DB Netz is responsible 
for providing, developing and advancing, and operating its railway network. It is a subsidiary of the DB and 
is responsible for the railway infrastructure and operations, including construction and safety. 
 
DB Schenker is a division of DB focuses on logistics. The company was acquired by Deutsche Bahn as 
Schenker-Stinnes in 2002. It comprises divisions for air, land, sea freight, and contract logistics. 
 
At least theoretically, long distance traffic is ‘eigenwirtschaftlich’ in other words, no subsidies are required 
(different to ‘gemeinwirtschaftlich’ which applies for regional and local traffic – see points below at ‘regional’). 
This means DB Fernverkehr can decide themselves what level of service they want to offer on specific 
corridors and apply for the required slots at DB Netz. Other private enterprises principally can do the same, 
but the amount of non-DB long distance services is near zero. The situation is that DB Holding is still state-
owned and any losses will be covered by the state. This could be seen as kind of an un-written (and un-
tendered) contract between the government and DB.   
 
The Federal Railway Authority (EBA) is the national supervisory, licensing and safety authority for railways 
and railway undertakings. Its competencies include the authorization of rolling stock and railway infrastruc-
ture, along with the granting of federal funds for the rail sector. 
 
The Master Plan Rail Transport approved in 2020, aims on more efficiency and reliability. The plan also 
boosts a more climate-friendly railway system and doubling of use. 


Regional/local 
 
The so-called ‘Regionalisierung’ implies that the states can decide themselves upon the level of regional 
services and care for the tenders in that field. Some states have been more reluctant than others which 
meant different speed in implementing tender processes but today it is likely that freely negotiated contracts 
are no-more issued. To take on that role the states yearly receive money from federal government which the 
latter before had spent directly to DB. 
 
Within the state North Rhine-Westphalia rail-bound public transport in urban regions, rural regions and cities 
is managed by various (transport) authorities. Delivering a full overview would require a comprehensive 
study, hence, the points below cover some key-examples only, though all quite relevant for STISE. 
 
Regional train services in urban and rural areas can be managed by transport authorities like Nahverkehr 
Rheinland (NVR). This organization is responsible for a comprehensive set of activities regarding (rail-
bound) public transport within the area of the so-called ‘kreisfreien’ cities Cologne, Bonn and Aix-la-Chapelle 
(Aachen) rural jurisdictions (‘Kreisen’) like the territory in and around the town of Düren. NVR manages (e.g. 
assign) train operations, for instance, the S-Bahn of Cologne, the NRW-Express, the Wupper-Express and 
the Maastricht-Aachen-Express. The trains from these 4 examples are run by DB regio, Abellio, RXX and 
Arriva respectively. Similar train operations has been tendered comparably in the rest of North Rhine-West-
phalia. 
 
Subsequently the jurisdiction of NVR entails 2 transport authorities: Aacheneer Verkehrsverbund (AVV), 
and Verkehrsverbund Rhein-Sieg (VRS). These authorities are responsible in their urban regions for man-
agement of all local and urban regional (rail-bound) public transport, which operated by local transport com-
panies like the Kölner Verkehrs-Betriebe (KVB), who delivers all light rail and tramway services in the area 
Cologne-Bonn. This company is 90% owned by Stadtwerke Köln, the remaining 10% owned directly by the 
City of Cologne. The KVB is a member of the Association of German Transport Companies (VDV). The 
transport conditions and the collective tariff of the Verkehrsverbund Rhein-Sieg (VRS) apply on all KVB lines. 
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Another key-transport authority within NRW is Verkehrsverbund Rhein-Ruhr (VRR) who operates north of 
NVR in a similar way for the large Ruhrgebiet with cities like Düsseldorf, Wuppertal, Duisburg, Essen and 
Dortmund. Many local public transport operators are working in this area. These operators are (partly) owned 
and managed by the cities. 


F Water 


F.1 EU level 


The International Scheldt Commission is an intergovernmental institution with representatives from fed-
eral and regional authorities of Belgium, France and The Netherlands. Six Treaty Parties are involved, 
namely the governments of the French Republic, the Federal autorithy of Belgium, the Walloon Region, the 
Flemish Region, the Brussels-Capital Region and the Netherlands. It takes care of sustainable and inte-
grated water management of the Scheldt river basin district. 
 
Connecting Europe facility (CEF) en Trans-European Transport Network (TENT-T): 
The Trans-European Transport Network (TENT-T) policy is based on the interconnection and interoperability 
of national transport networks. It aims to develop a Europe-wide network of railways lines, roads, inland 
waterways, maritime shipping routes, ports, airports and railroad terminals (see also under Roads and Public 
Transport) 
 
The implementation of a RIS (safety and communication system) corridor approach strengthen the po-
sition of inland navigation within the transport chain. It will facilitate a structured dialog between public and 
private stakeholders across national borders.   
 
The EU Seaports organisation (ESPO) represents the common interests and promotes the common views 
and values of its members to the European institutions and its policy makers. 
 
The European federation of inland ports (EFIP) promotes their role as nodal points for intermodal 
transport, combining road, rail, maritime and inland waterway transport. 


F.2 National/Regional/Local Level 


F.2.1 Netherlands 


The Dutch Waterways (appr. 5.050 km.) are divided into four tiers: tier A for the major professional shipping, 
tier B for the small professional shipping, tier C for recreational ships and tier D for canoeing, rowing boats 
and the like. You need to have a professional boating license to ship the tier A Waterways. 
 
The Rijkswaterstaat manages the sea areas, the lager waters and rivers. They maintain the dikes, dams 
and weirs and protect the coast from overflowing and gives the rivers more spaces. The document Manage-
ment and Development Plan for National Waters 2016-2020 gives an overview of the main projects re-
garding to flooding, to drain excess water and limit water shortage, improve water quality, enable smooth 
and safe traffic over water and contribute to a sustainable living environment.  
 
The institute ‘Waterschappen’ manages the regional wates such as canals and polder canals, water safety 
and view over the water purity. 
 
The management of the state waters will be continuing in the National Water Program 2022-2027. The 
management and protection of the smaller rivers are left to the Waterboards. 
The province is responsible for the transcription from national level to regional water management and 
measures. The ‘Waterwet’ and ‘Wet milieubeheer’ describes that the municipalities have no responsibility 
for navigable waterways. 
 
The MIRT is the Multi-Year Program Infrastructure, Space and Transport. It implements the program of 
the national government from the Ministry of Infrastructure and Water Management (see also road section). 
 
The government has selected five ports of national interest, those are Rotterdam, Amsterdam (including the 
North Sea Canal Area), Moerdijk, North Sea Port (in The Netherlands Vlissingen en Terneuzen) and Gro-
ningen (Eemshaven en Delfzijl). The MIRT includes the accessibility to the Sea Ports and the connecting 
with hinterland by road, railway and inland waterways. 
 
Havennota 2020-2030, the Port Memorandum promotes the cooperation between port authorities, with 
regard to sustainable shipping, decrease in oil and coal transhipment, growth of waterborne freight transport, 
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possible consequences of climate change and sea level rise, and more sustainable and cheaper tranship-
ment in ports through digitization 


Port Authorities and management 


Amsterdam 
 
Port of Amsterdam (Havenbedrijf Amsterdam nv) Port Development and Port management are owened by 
the municipality of Amsterdam  
 
The harbour master (Divisie Havenmeester) of Port of Amsterdam is administered with public task on behalf 
of various mandators. The ministry of Infrastructure and Environment, Rijkswaterstaat, The Central Nautical 
Management North Sea Canal Area and The municipality of Amsterdam. 
 
Port of Amsterdam is in charge of management and Infrastructure to maintain the public space of the 
business park Westpoort. They conduct and coordinate the management by facilitating and by design the 
futher development. The port of Amsterdam is supporting the stakeholders in the area.  


Rotterdam  
 
Havenbedrijf Rotterdam (HbR NV)is responsible for the sustainable development, management and ex-
ploitation of the harbour. In addition they are responsible for the development of the main infrastructure in 
the harbour area: roads, rail, (inland) waterways and pipelines. The port authority is owned for 70% by the 
municipality of Rotterdam and for 30% by the national government. They improve roads, rail, inland water-
ways and pipelines. 
 
The main income is based on three streams: harbour fees, land rent and maritime services (Landlord port 
type: like all ports in the STISE area). This induces their primary focus on volume, instead of added value. 


Vlissingen and Terneuzen (see Belgium North Sea Port) 


F.2.2 Belgium 


 
The Belgian Waterways (2000 km) are divided into 5 tiers, according to the maximum volume of the ships: 
(1) < 300 metric tons, (2) 300-600 tons, (3) 600-1350 tons, (4) 1350-2000 tons, (5) > 2000 tons. These 
waterways are the responsibility of the regions.  The other non-navigable waterways are in control of the 
provinces and local authorities. 
 
The Flemish waterway (De Vlaamse waterweg) manages and exploits the Flemish waterways. Its legal 
status is described in the policy note 2019-2024 Mobility and Public Works. The Department Mobility and 
Public Works manages maritime access routes.  
 
De Vlaamse havencommissie (composed of several representatives of the port industries, port authorities, 
interest groups and involved public authorities) are coordinating the policies of the Flemish ports (Antwerpen, 
Gent, Zeebrugge and Oostende) and are dealing with the access and other maritime affairs. 
 
The Waterways in the Walloon Region are managed by general operational management of the Ministry of 
mobility and waterways.  
 
The hydrological affairs are manages by separate cross-regional departments for The Scheldt bassin, the 
area Namur and the area Liege.  
 
The Region Brussels itself manages its one and only canal area in the region.  
 
The Port of Brussels is the second largest inland port of Belgium (after Liege) and accessible for ships until 
4500 tons. The management is executed by the private Port Authority of Brussels, which is fully owned by 
the Brussels Capital Region  


Port Authorities and management 


Port of Antwerp Bruges 
 
The Port of Antwerp and the Port of Zeebruge recently merged into the Port of Antwerp Bruges under a 
public shareholder. The Port of Antwerp is owning 80,2% and the Port of Zeebruges owns 19,8%. The 
Supervisory Board has twelve chairs, six individuals represent the port of Antwerp, two represent the port of 
Zeebruge and four are in depended. The management are a combination of the CEO’s of both ports 
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(Jacques Vandermeiren, Antwerp and Tom Hautekiet Zeebruge) and Port Chairman’s of Antwerp (Annick 
De Ridder, councillor Antwerp) and Bruges (Dirk De fauw, major Bruge).  The fusion will be complete in the 
beginning of 2022.  
 
The main ambitions for the fusion are becoming the Energy Port of Europe with a main focus on green 
hydrogen, the fusions means that they become the biggest container port of Europe and the port will transit 
15% of the gas in Europe. 
 
What the fusion means for the structure of the intern structure of the port Authorities isn’t made public for 
now. 
 
The private Port Authority of Antwerp is fully owned by the municipality of Antwerp and in control of the 
operations of the right bank of the Port area. De Maatschappij Linkerscheldeoever is owned  by the Port 
Authority of Antwerp, Interwaas, de municipality of Beveren, Zwijndrecht and the Flemish Region, and in 
control of the leftbank of the port. 
 
The Port Company Antwerp (branch of both Authorities) manages safe, fast, cost efficient and customer-
friendly nautic activities and traffic flows. It is divided in three sub-services Nautical (Nautic operations, As-
sets (Asset Management) and Port Projects (follow up on technical building project to improve the port in-
frastructure).  
 
The team Corporate Affairs look after the strategic interests on national and international consultations. 
They work on improved support by divers stakeholders for the Port of Antwerp. 
 
The Port Authority of Zeebruges (before known as Maatschappij van de Brugse Zeehaven) manages 
technical, nautical and commercial aspects of the port. They manage large infrastructure works. Port terrains 
are given into concessions into private operators. The coordination of the maritime traffic, operation of the 
bridges and security tasks are included in the Harbour Masters Office.  


North Sea Port 
The North Sea Port has eight public shareholders Zeeland (25%) and Borssele, Terneuzen and Vlissingen 
municipalities (8.33% each). On the Flemish side, they are the city of Ghent (48.52%), the municipalities of 
Evergem (0.03%) and Zelzate (0.005%) and the province of East Flanders (1.444%). The shareholders 
committee contains representatives of the municipal councils, the Dutch councils and executives and the 
provincial councils.   


Port of Oostende 
The Port Oostende is a nv of Public Law and generates its own income from concession fees and port dues. 
The port is 100% shareholder of REBO nv (a heavy weight terminal), Multitech nv (technical costum made 
food and services) and 25% shareholder of Ostend Science Park. 


F.2.3 France 


National level 


The Waterways in France are under the ministry of Ecological Transition. Barbara Pompili is the current 
minister. Minister Delegate in charge of Transport is Jean-Baptiste Djebbari.    


The General Directorate of Infrastructure, Transport and the Sea (DGITM) is a central French administration 
under the authority of the minister of Ecology. Their tasks includes multimodal land and maritime transport 
policy while respecting the sustainable developments. 


Maritime Affairs Direction des affaires maritimes (DAM) Directorate of Maritime Affairs is responsible on 
national level for maritime safety and security, trades and seafarers, commercial fleet under the French flag.  


Voies navigables de France (VNF) is an establishment which is responsible to complete the transport and 
tourism network. The general tasks as a public service are promoting the river logistics, contribut to regional 
planning and ensure overall water management. The management is divided in seven territorial directorates. 
The managing director is Thierrry Guimbaud. 


Région 
 
The management, operation and maintenance of the waterways in Nord-Pas-de-Calais is the responsibility 
of the VNF Nord-Pas-de-Calais. They oversee the hydraulic management, operation and development of 
the waterway (port, logistics, tourism) at the service of users. 
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DREAL de la région Hauts-de-France The Directorate-General for Infrastructure, Transport and the Sea 
develops and implements the orientations of the multimodal land and maritime transport policy, while re-
specting the principles of sustainable development. They oversee mobility studies, the urban planning and 
development. 


F.2.4 Germany 


The water system of Germany is divided into three tiers: (1) Die Bundeswaterstrassen (something about 
7325 km; 75% rivers, 25% canals), (2) Die Lander wasserstrassen and (3) those in management of the 
Kreisen. The first ones are the main freight routes 
 
The Federal Ministry of Transport and Digital Infrastructure (Ressort des Bundesministeriums für 
Verkehr und digitale Infrastruktur) (BMVI) under managing authority of Andreas Scheuer. The Federal Min-
istry is responsible for transport infrastructure such as federal highways, railway networks, waterways and 
airways and the availability of modern broadband network in Germany. The State Secretary Dr. Zieschang 
overviews the Departments of Waterways and Shipping. 
 
The Federal Wateways and Shipping Administration (Wasserstrassen- un schiffahrtsverwaltung des 
Bundes) (WSV) is responible for safe, smoothly flowing and economical shipping. The tasks include the 
maintenance, operation as well as the expansion and construction of the federal waterways including locks, 
weirs, bridges and ship lifts. The WSA Rhine maintain the state-owned shipping facilities is managed by the 
WSA. 
 
The Federal Institute for Hydraulic Engineering Bundesanstalt für Wasserbau (BAW) is the central ser-
vice provider for the advice and support of the Ministry and the Federal Waterways and Shipping Admin-
istration (WSV) in the context of their waterway engineering tasks, building supervision responsibility.  
 
Der Bundesverband Öffentlicher Binnenhäfen e.V. stand for an integrated concept for shift of goods to 
alternative modes of transport, the sustainable protection of port locations against non-industrial and com-
mercial use and efficient federal administrations, for the maintenance and expansions of the traffic routs. 
 
The Duisburger Hafen AG is operator and management company of the Port of Duisburg. The port is owned 
by the city of Duisburg. It is the biggest inland port of Europe.  
 
Dusseldorf Hafen 
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Annex 4. EU Targets for 
Sustainable Growth 


At an early stage of the project the European targets for sustainable growth that should be taken into con-


sideration throughout the study and more in particular in the following Task 2,  was listed and prioritised. By 


analysing relevant policy documents and consulting the leading stakeholders an overview of the European 


targets relevant to this project can be provided. Taking into account the particularities and  geographic scope 


and focus of this project,  not all EU targets for sustainable growth will be equally important, which is why a 


prioritisation is needed: CO2 reduction and air pollution emissions seem to be the most important main tar-


gets for the scenarios to 2030 and 2050 and corridors/case studies. 


Other relevant EU targets for sustainable transport will be considered as well, but a prioritisation of targets 


at the start of the study is useful and brings focus and structure for the following Task 2.  Also the indicators 


- linked to these targets - which will be further used in this study (Task 2)  need to be defined. E.g. the level 


of CO2 emissions is the indicator linked to the leading relevant EU target of 55% CO2 reduction by 2030 


compared to 1990; e.g. unemployment rate can be an indicator linked to a target focussing on strengthening 


the European economy… 


A discussion with the leading stakeholders regarding this matter was be held at a first work session. The 


aim was to (1) provide an overview of the EU targets for sustainable growth (long list) and indicators relevant 


to this project, and also to (2) determine a hierarchy in these which are the most important ones for this 


project. Criteria for importance are e.g. the level of urgency for the SURE area and the 3 corridors, the link 


with/impact on other targets, the extent by which the impacts of the policies on the targets could be quantified 


within the scope of this study, the extent to which the existing policies and strategies are aligned with the 


targets envisaged... The result of this subtask must result in a brief clarifying framework regarding EU targets 


for sustainable growth, which can be referred to in the further course of this study. 


The most important indicators, i.e. CO2 emissions and air pollution emissions, will be further analysed in 


quantitative terms, while for the indicators linked to the other targets a more qualitative assessment will be 


provided in Task 2.  


The targets set in the EU big agendas -  the EU Green Deal, the EU Sustainable and Smart Mobility Strategy 


– are key, as foundation towards a green/sustainable, digital/smart and resilient transformation in the future. 


 


prio EU target(s) for sustainable 
growth 


Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 


1. 


 


55% CO2 reduction by 2030 
compared to 1990 


 


Level of CO2 emissions 


 


Leading target 


SDG 13 Climate action - Take urgent 
action to combat climate change and its 
impacts 


 90% GHG emissions in 
transport by 2050 


 EU Green Deal - climate neutrality by 
2050 


 Reducing the current depend-
ence on fossil fuels: 


-At least 30 million zero-emis-
sion cars and 80 000 zero-emis-
sion lorries in operation, by 
2030 


-Nearly all cars, vans, buses as 
well as new heavy-duty vehi-
cles will be zero-emission, by 
2050 


-Large zero-emission aircraft 
will become market ready by 
2035 


 EU Sustainable and Smart Mobility 
Strategy 
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prio EU target(s) for sustainable 
growth 


Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 


2. Reduction air pollution Air pollutant emissions (of all 
passenger and freight transport 
modes) 


Mortality rate attributed to (1) 
household and ambient air pol-
lution, and to (2) to ‘‘hazardous 
chemicals, water and soil pollu-
tion and contamination’ ’ 


Annual mean levels of fine par-
ticulate matter (i.e. PM2.5 and 
PM10) in cities (population 
weighted) 


2nd main target 


 


SDG 3 Good Health & Well-being - En-
sure healthy lives and promote well-be-
ing for all at all ages (3.9) 


SDG 11 Sustainable Cities and Com-
munities - Make cities and human set-
tlements inclusive, safe, resilient and 
sustainable (11.6) 


3. Green choice of transport 
modes / shifting more activity 
towards more sustainable 
transport modes: 


-Scheduled collective travel 
under 500 km should be car-
bon-neutral by 2030 within the 
EU 


-Traffic on high-speed rail will 
double by 2030 and triple by 
2050 (compared to 2015) 


-By 2030, there will be at least 
100 climate-neutral cities in Eu-
rope. 


-Rail freight traffic will increase 
by 50% by 2030 and double by 
2050 (compared to 2015) 


-Transport by inland water-
ways and short sea shipping 
will increase by 25% by 2030 
and by 50% by 2050 (compared 
to 2015) 


 Sustainable and Smart Mobility Strat-
egy 


SDG 9, 11 


    


4. Internalising the external costs 
of transport: 


-Rail and waterborne-based in-
termodal transport will be able 
to compete on equal footing 
with road-only transport in the 
EU (in terms of the share of ex-
ternal costs internalized), by 
2030 


-All external costs of transport 
within the EU will be covered 
by the transport users at the 
latest by 2050. 


 Sustainable and Smart Mobility Strat-
egy 


5. A more efficient and smart 
transport model (‘go digital’): 


Smarter Mobility: 


-Seamless multimodal passen-
ger transport will be facilitated 
by integrated electronic ticket-
ing and freight transport will be 
paperless, by 2030 


-Automated mobility will be de-
ployed on large scale, by 2030 


 EU Green Deal 


 


Sustainable and Smart Mobility Strat-
egy 
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prio EU target(s) for sustainable 
growth 


Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 


6. Strengthening & growing the 
economy at the regional level 


Regional GDP – ‘Enlarged 
GDP’ 


Regional competitiveness / 
economic performance 


Unemployment rate 


Human Development Index 


Skills gap 


SDG 9 


7. Target related to landscape 
fragmentation 


Landscape fragmentation  


Infrastructural Fragmentation 
Index 


Quality of public spaces - the 
perceived satisfaction of public 
spaces 


Urban functional diversity - mix 
of spatial functions in an area, 
creating proximity of mutual in-
terrelated activities 


Mobility space usage - propor-
tion of land use, taken by all city 
transport modes, including di-
rect and indirect uses 


SUMI 


SDG 11 
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Annex 5. Quick-scan 
Longlist - Shortlist 


In order to identify and select the policy measures to be further assessed, a 3 step approach was followed: 


1. A long list of policy measures: Based on the input received from the STISE stakeholders and an 


analysis of the policy documents collected a long list of potential policy measures was composed. 


2. Towards a shorter list of policy measures for a first (quick-scan) assessment: Out of the long list, a 


selection of policy measures was selected for a quick-scan in the next step. 


3. Quick-scan analysis of policy measures: A quick scan analysis was carried out by assessing the 


selected policy measures with the following criteria: (1) added value, jobs, accessibility (economic 


component of sustainability), (2) Social justice, wellbeing and acceptance (social component of 


sustainability) and (3) the investment and operational costs and probable public support (factors 


related to the implementation of the measures). 


The Quicks-can file is added as a separate Annex to the Report. 


4. Selection of policy measures for more in-depth analysis: Together with ESPON and the partner 


stakeholders, a set of policy measure(package)s was selected to analyse in detail in this study: 


- Aviation ban / shift to high-speed trains 


- Zero Emission Zones in the SURE area 


- A measure related to MaaS 


- Exploring improved regional cross-border public train transport 


Below the scoping of work for this policy analysis. The approach for MaaS and Improving regional cross-


border public train transport is different than for the two measures Aviation Ban/HST and ZEZ. 


For the Aviation ban/HST and ZEZ, we start from a clearly scoped measure, to dive into the analysis from 


there. For MaaS and Improving regional cross-border public train transport, we start from a broader explor-


atory research, in order to move towards a focus. 


This set of measures touches upon the concerns and wishes of the various stakeholders. 
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Annex 6. Overview 
Existing Research Policy 
Analysis 


A Overview Relevant Existing Research: Aviation Ban – 


Shift to HST 


Replacing short distance flights by high-speed rail was from the beginning a major reason to 


extend the HST infrastructure. In concordance, it was also the main reason for the aviation carrier 


KLM to participate in the High-Speed Train Alliance (HSA), in order to exploit so-called High 


Speed Fyra trains on the Amsterdam-Brussels-Paris/London track (KLM 2002). At the time and 


with its partners, KLM even wanted to exploit an integrated ticketing system for its transfer pas-


sengers, whereby the operation between train-plane vice versa should be performed as smoothly 


as possible (as well as logistically and custom wise) and whereby the first and last miles of inter-


continental traffic to and from Schiphol (and later on also Charles De Gaulle Airport) could be 


performed with one ticket. Due to the failure of the AnsaldoBreda trains - during its operation 


between the 9th of December 2012 and the 17th of January 2013 - the HSA was eventually 


broken up, KLM and the NMBS retreated, and was took over by Dutch Railways on the 16th of 


December 2013 to exploit regular IC(direct)-trains on the existing HST track from then onwards. 


These experiences have been documented extensively by the Parliamentary Research Commis-


sion of the Dutch Government in 2015 (Fyra rapport, 28-10-2015). 


Nevertheless, on request of the Dutch Ministry of Infrastructure and Water Management, the KiM Nether-


lands Institute for Transport Policy Analysis, performed an additional research towards the substitution 


opportunities of aviation towards (HS)rail for Schiphol Airport (KiM, July 2018: Subsitutiemogelijkheden van 


luchtvaart naar spoor). This research was an update from a previous one, performed in 2008 (KiM, 2008: 


Substitutie mogelijkheden luchtverkeer – hogesnelheidstrein). Against this backdrop KiM concluded that 


substitution from air to rail would be possible up to appr. 800 km., especially when the door-to-door travel 


time would be taken into account. Of the selected destinations to and from Schiphol Airport within the (high-


speed) train’s area of influence, especially the six London airports converged in 2017 by far the most pas-


sengers to and from Schiphol; four to six times more than other important destinations within the range. Here 


approximately 37% concerned transfer passengers (26% at Schiphol, 11% from elsewhere) and 63% origin-


destination (OD) passengers. For the first group the lack of baggage handling from plane to train, frequency 


and the separate ticketing systems were regarded the most important obstacles. Against this backdrop they 


calculated that for the target year 2030 approximately 1.9 million air journeys to and from Schiphol Airport 


could be substituted by high-speed train. If in addition the obstacles for the shift could be improved and train 


tickets would become 20% cheaper, these numbers could increase up to 3.7 million air travel on an annual 


basis. In that scenario also the numbers on the destinations of Frankfurt and Paris to and from Schiphol 


would rise sharply; it could mean a decrease of flights to and from Schiphol of 12-25,000 annually.  


However, these scenarios were calculated on a voluntary basis (with regard to individual travel time and 


costs deliberations), and not on the basis of more restrictive policy measures, as in our case. 
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Figure 35 - Possible substitution Air Rail for Schiphol Airport in 2030 (source: KiM 


2018) 


In addition, and commissioned by the French NGO of the Climate Action Network, EGIS Rail, has recently 


performed a study towards the opportunities of the HST-Network to substitute domestic air travel within 


France (EGIS Rail June 2021: Le train peut-il absorber les voyageurs des lignes aériennes interérieurs en 


France). Based on a technical survey, and a survey to travel times and costs, Egis Rail concluded that the 


high-speed train could easily replace the plane on almost all of the 23 investigated destination routes up to 


4 hours travel time. At all the criteria used (travel time, costs and comfort) the HST would perform better 


than the plane. Moreover it could reduce the CO2 emissions of air travel within metropolitan areas up to 


33.2%. Especially for the Paris-Toulouse link this would be the most profitable. Therefore, the study advised, 


amongst others 


- To extend the scope of the prohibition of domestic overhead line form 2h30 towards 4h.; 


- To remove the exemption for transfer passengers of each of these lines and to facilitate travel in 


correspondence and train/are ticketing better; 


- To develop direct connections between the Paris Airports and regional stations by HST, and 


- To broaden the scope to 5 hours by train, including cross-border networks. 
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Figure 36 - Selected Domestic Origin-Destinations for Air to Rail shift France (source: 


Egin Rail 2021) 


From these and other evidences we can conclude that there is a need to the approach the research objective 


from the integrated perspectives of the airside, the airport handling and the landside of the ports as well. 


There is a need to take into account the air routes, the shift and the impact on the train network, and most 


importantly its capacity to perform. Moreover, it is not only important to look at the (inter)continental gains 


and obstacles, but also to those of the domestic pros and cons as well. Furthermore, the research would 


make it necessary to delve into the complex interactions between individual travel needs of the air/rail trav-


ellers, the governance performance and the possibilities, respectively willingness to deliver of the HST car-


riers and the Aviation carriers as well. Moreover, we do not only need to take the passengers into account, 


but also the freights which is transported in the belly of the planes up to 500 km. 
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B Overview Relevant Existing Research: Improving Re-


gional Cross-border Public Train Transport - Literature 


study on existing and missing cross border rail con-


nections 


This part of the analysis consists of a literature review. We focus on the aforementioned sub-corridors and 


describe the existing rail infrastructure and the current public transport services in detail.    


An interesting starting point for this analysis is the Comprehensive analysis of the existing cross-border rail 


transport connections and missing links on the internal EU borders (European Commission, 2018). Since 


information from this study is used extensively throughout the literature study, we did not include a reference 


for every instance. Instead, a source is included whenever the information is not from this study.  


In this study potential missing rail connections are addressed. However, the way demand for rail is calculated 


within this study is not sufficient for our purpose, since the authors have assumed a constant model split. 


This implies that negative or cautious assessment results might become more positive if an increase in 


model split can be realized. To understand what is needed to reach this goal (shift from road to rail) we will 


reflect on the factors affecting the mode choice of travellers. An overview of factors affecting competitiveness 


of rail and thus mode choice of travellers is the following: 


• Costs of rail (single ticket prices, monthly tickets, discounts, …) and competing modes. Note, that 


users usually take variable costs  (petrol costs, parking costs, ticket prices, …) more into account 


than fixed costs (asset depreciations, insurance …). For this reason, many travellers consider pub-


lic transport more expensive than it is compared to car use, since the cost of owning a car are 


neglected.      


• Travel time  distinguish in-vehicle time, access and egress time, waiting time, transfer waiting time, 


transfer travel time (e.g. walking between stops) and number of transfers 


• Frequency of service and operating hours.  


• Reliability, the probability of a delay by train, compared to congestion for car travel  


• Level of comfort: crowding, seat availability, presence and quality of Wireless internet, power 


sockets, toilet in vehicle, subjective perception of cleanliness, safety, accessibility to disabled indi-


viduals, and easy of ticket purchasing process.  


• Access and egress comfort: park and ride facilities, bike parking, waiting area, toilets, catering 


and shops at stations, (feels) clean, (feels) safe, accessibility to disabled individuals. The effort to 


buy tickets and reserve seats.  


In the following sections, the existing and potential rail connections are discussed. The barriers, challenges 


and potential for an increase of modal share in cross-border transport is outlined below. For every considered 


corridor, the existing and missing rail connections are presented. Missing connections are within the defined 


regions but often not between major urban centres within the corridor. The EC analysis on existing and 


missing cross-border rail connections is used as a major source for the missing connections, complemented 


by information of governmental bodies in the concerned areas.  


B.1 Sub-Corridor A: Arnhem, Nijmegen (NL) with Goch, Kleve, Emmerich 


(GER)  


Existing connections 


A regional train services runs from Arnhem via Zevenaar, Elten and Emmerich to Oberhausen and Düssel-


dorf (RE19). This service takes 85 minutes by train, having 16 stops in between, while by car this journey is 


55 minutes. In addition DB operates ICE services between Amsterdam and Frankfurt, with stops in Arnhem 


and Oberhausen. Currently, a third rail is being developed between Emmerich and Düsseldorf, allowing 


more trains to run between Arnhem and Düsseldorf, at higher speeds (160-200 km/h) in the future.  
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Missing connections 


Between Goch (DE), Gennep (NL) and Nijmegen a  rail connection is missing  after the rail infrastructure 


has been dismantled in the past. This connection is of low importance for the border regions, and it has no 


importance for the countries concerned at a national level for passenger services. The countries are negative 


towards eventual renewed exploitation. This connection is not considered to be beneficial, as development 


has taken place at the former track bed. Existing bus services between Goch and Gennep take two hours 


via Kleve and Nijmegen. Between 2017 and 2019, a bus route between Gennep and Goch existed, but only 


about 4 passengers used this service per day (Gelderlander, 2019). This cross-border bus route has been 


cancelled in late 2019. No potential for future realization of this rail link. 


No rail connection is currently operational between Kleve, Kranenburg (DE), Groesbeek (NL) and Nijmegen. 


Elements of the rail infrastructure are missing (rail bridges in Kleve). Germany sees high potential to exten-


sion of services to Nijmegen (connection of two university cities). Direct bus services exist between Kleve, 


Brandenburg and Nijmegen. There are no further plans or ambitions by the Gelderland provincial govern-


ment to enhance or start new rail connections (OV magazine, 2017). On part of the trajectory (Nijmegen –) 


Groesbeek – Kleve rail infrastructure is currently used for a touristic bicycle trolley . The municipality of 


Groesbeek (Berg en Dal) is no proponent of reactivating this rail connection for passenger services with ‘not 


in my back yard’ reasoning (Gelderlander, 2021). . The passenger potential on this rail link are 3400 pas-


sengers per day, estimated by Movares for the province Gelderland. A majority would be substituted from 


the existing bus service between Nijmegen and Kleef (Rover, 2018).  


 


B.2 Sub-Corridor B: Venlo (NL) with Mönchengladbach (DE)  


Existing connections  


In this region a regional train connects Venlo via Viersen, Mönchengladbach with Hamm (RE13). This is an 


hourly services operated by eurobahn. This rail connection forms an important connection between the west-


ern Lower Rhine region and the eastern Ruhr area.  


Missing connections 


Rail services between (Mönchengladbach –) Dalheim (DE) and Roermond (NL) are not existing. Rail infra-


structure is still in place however. Competent authorities in the Netherlands are negative regarding reopening 


this connection for passenger services, as the route passes through a national park. Germany is positive on 


opening this missing connection, as the cities Roermond and Mönchengladbach only have relative short 


distance between each other. No concrete plans or studies exist on reopening this connections and the 


potential of rail traffic on this connection. Major barrier remains the negative position of the Netherlands for 


operating services in or next to a national park. No potential for future realization of this rail link. 


B.3 Sub-Corridor C: Heerlen (NL) – Herzogenrath (DE) 


Existing connections 


There currently is a regional train with hourly services from Aachen to Maastricht via Herzogenrath and 


Heerlen (the LIMAX). There are advanced plans for an extension of the Aachen – Maastricht train towards 


Liège (BE). This would result in a train connecting the regions of three bordering countries. The barrier in 


the realization is that currently the rolling stock does not comply with requirements of the Belgium federal 


government. They do not allow the train on Belgian tracks as the safety system of the trains do not comply 


to ERTMS, which is a requirement at the Belgium rail. Even though the ordered trains are suitable to serve 


on three different traction energy systems (BE, NL, DE) this is not yet established. There are plans for up-


scaling the frequency of this line to half hourly services in 2022.  


Barriers for an increase in modal share of this connection is an unclear ticketing system for travellers. In the 


region there are three different suppliers of rail transport and thus three ticketing systems. There are plans 


for the introduction of a simple and unified ticket system for this connection (EurekaRail, 2021). Planned rail 


services between Kerkrade and Aachen via business park Avantis is cancelled due to budget cuts, and has 


clearly low potential since the link Heerlen – Aachen via Herzogenrath is located several kilometres net to 


this envisaged line.  
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According to Eurekarail, approximately 1200 passengers per day travelled  the cross-border connection 


between Maastricht and Aachen in the end of 2019. There is a lobby ongoing for an InterCity connection on 


the link Eindhoven – Aachen (which gives connection to the high-speed rail route Brussels – Cologne). With 


the projects EasyConnect and Maas-pilot Limburg the development of a costumer friendly border crossing 


e-ticket system is made. Also, border crossing semester tickets for students in the border region is being 


developed in Germany and the Netherlands. The Dutch railways have plans to provide an IC service The 


Hague – Aachen from 2025, which are very uncertain given the high upfront investment and relative low 


predicted cross-border passengers using this connection (400-700 per day) (Dutch Government, 2021). 


B.4 Sub-Corridor D: Rotterdam (NL) – Antwerp (BE) – Gent (BE) 


Existing connections 


There is a regional train from Roosendaal via Essen, Antwerp to Puurs, with a hourly service. There also is 


an intercity direct from Amsterdam via Breda and Antwerp to Brussels. This stop train has 10 stops in be-


tween Roosendaal and Antwerp central station, resulting in a journey of almost 50 mins, while the car takes 


about 40 minutes. There as well is a Thalys from Amsterdam via Rotterdam, Antwerp to Paris.  


Missing connections 


No missing links were identified on this corridor. However, missing links from Gent and Antwerp towards 


destinations outside of the corridor were found. These are discussed in B.6. 


B.5 Sub-Corridor E: Lille (FR) – Kortrijk (BE) 


Existing connections 


NMBS/SNCB operates hourly intercity services between Lille and Kortrijk. A cause of low modal share of rail 


could be due to the low frequency of this service. Travel duration is however not significantly longer by train 


compared to car travel.  


Missing connections 


No rail connection exists between (Lille –) Armentières (FR) - Comines/Komen (BE) (–  Kortrijk) as rail infra-


structure is entirely missing. Rail infrastructure has been dismantled in the past at the Belgium side. National 


government of Belgium (CA) considers this line as a very poor case. Entirely new infrastructure would be 


needed, while the connection is of medium importance for the border region and not important at the national 


level. New bus services are proposed, however, there is no potential for future realization of this rail link. 


A gap of 2 km in rail infrastructure between the border exist between Comines (FR) - Comines/Komen (BE). 


At the French side, existing rail serves freight transport and in 2019 last services ran between Lille and the 


border town Comines. Belgium is negative on future exploitation of this connection. France states the esti-


mated daily passengers seems exaggerated. The connection is of medium importance for the border region, 


while no additional value at national level for enhancing train connections exist. Therefore, there is no po-


tential for future realization of this rail link. The towns lie close to the border, new bus services (of 2 km – 8 


mins) may establish an adequate transport connection.  


B.6 Sub-Corridor F: Lille (FR) – Tournai (BE)  


Existing connections 


A regional train runs between Tournai and Lille with a one service per hour frequency. However, there is no 


fixed hourly departure, which indicates an irregular frequency of services. The travel time should not be a 


barrier as the train completes the journey between the two cities in 31 minutes which is similar to the car 


journey. Thalys (HSR) between Lille and Brussels on the same rail route, which does not stop in the border 


region on the Belgium side, only in Brussels.  


Missing connections 


No missing links were identified on this corridor.  
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B.7 Missing links which are not on the corridors 


Earlier in this section we have covered the current and missing rail connections on the different corridors. 


What remains to be discussed are the connections which are not on a corridor. Some of these might start or 


end at a city which is part of the corridor, but if it does not transport passengers along the corridor, we 


classified it as not part of the corridor.  


Rail connection (part of the comprehensive network) between Gent (BE) and Terneuzen (NL) is operational 


only for freight services currently. Of some importance the TEN-T level. Both NL and BE are cautious. Four 


services on weekend days between Gent and Terneuzen. Bus services could be improved if cross-border 


transport needs to be improved. Belgium and Dutch governments have the intention to open up freight and 


passenger transport again at this link. Currently a study on the rail connection is being conducted. Cross-


border journeys are ranging from 2000-3000 per 24 hours .  


No rail connection between Sint-Niklaas [BE] and Terneuzen [NL] exists. Rail infrastructure has been entirely 


dismantled in the past. No studies have been concluded, however NL sees perspectives for this connection, 


while BE is cautious. BE sees the Gent-Terneuzen line as a better proposition. Current bus services are 


unattractive: stopover in Hulst for travel between Sint-Niklaas and Terneuzen, resulting in almost two hour 


journey for 50 km distance. The Gent-Terneuzen rail project is currently in advanced development, meaning 


the potential for the connection Sint-Niklaas and Terneuzen is non existent.  


No direct rail connection between (Antwerp [BE] -) Turnhout [BE] and Tilburg [NL] exists. Rail infrastructure 


existed once between Turnhout and Tilburg via Baarle-Nassau, but has been dismantled. Another important 


urban area which would be connected to by this link is Eindhoven. No considerations for reactivation of this 


connection, which in practice means no potential for future realization of this rail link. Hourly bus service 


exist between Turnhout and Tilburg.  


No operational rail connection exist between (Valenciennes [FR] -) St-Amand-les-Eaux [FR] - Antoing [BE] 


(- Tournai [BE]). Rail infrastructure has been dismantled in the past at the Belgium side. The line between 


St-Amand-les-Eaux [FR] and the Belgium border (towards Antoing) is only used for freight. Belgium is neg-


ative on future exploitation of this connection, foresees poor cost-to-potential ratio. The connection is of 


medium importance for the border region. No added value is seen from the national perspective. No potential 


for future realization of this rail link. New bus services between Orchies (FR) and Tournai (BE) may establish 


cost-effective border passenger transport.  


Rail infrastructure between Mol, Hamont (BE) and Weert (NL) exists, however, only on the Belgium side 


passenger services are operated. The missing link is between the Belgium border and the rail line at Weert 


(NL). Upgrade and electrification of this 8 km part of the rail infrastructure would be an additional connection 


in the border area between Breda and Maastricht which lacks a passenger rail connection at a of 100 km. 


This connection may bring beneficial cross-border travel option between Antwerp, Mol and Weert with con-


nections to Roermond or Eindhoven. This missing connection is of high importance at the national level for 


both Belgium and the Netherlands, with medium benefits for the border region. The EC study shows a high 


benefit-cost ratio in the qualitative assessment. According to a study by the province Limburg (NL), a daily 


average of 1200 passengers will use this connection39. Different government bodies at the Dutch side are 


hesitant and lack in action on decision of the improvement of this line, as investments would be costly.  


 


  


39 https://www.hln.be/mol/nederland-stopt-2-miljoen-euro-in-elektrificatie-spoorlijn-tot-grens~a015019b/   
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Annex 7. National and 
Regional Traffic Models: 
Assumptions of Traffic 
Models in the SURE Area 


The starting point of the analysis of the network and policy analysis in the SURE area is to build a baseline 


scenario for the development of the mobility flows in the SURE area towards 2030 and 2050. This baseline 


scenario will serve as the reference for comparing the other scenarios, and will include all the existing and 


relevant policies, strategies and decisions already taken in the SURE area- and more in particular the 3 


corridors: 


- Lille-Brussels corridor 


- Rhine-Scheldt corridor 


- Rhine-Waal corridor 


The following traffic models will be used as basis for this baseline scenario: 


- The Netherlands – WLO 2015 


- The Netherlands – WLO Quickfix 2020 


- The Netherlands – KEV 2020 


- France – MODEV 


- Germany – Forecast of transport interconnectivity  


- Flanders – Traffic forecast 


The assumptions behind these traffic models are explained below.  


A The Netherlands - WLO 2015  


The study ‘Nederland in 2030 en 2050: Twee referentiescenario’s (WLO2015) is a study by the Dutch 


Planbureau voor de Leefomgeving’. In this study, two pathways are defined for future developments in the 


Netherlands until 2050.  


 


Table 39 – WLO 2015 


WLO 2015 


Description of model This model forecasts the sectoral developments in the Netherlands until 2050. Two 


distinct pathways are defined: one with high economic growth and one with lower 


economic growth. 


Scope Netherlands 


Scenario High growth Low growth 


Policy assumptions Substantial climate policy, with large effects on 


coal, oil and biomass transport. 


Moderate climate policy, with 


small effects on coal, oil and bio-


mass transport. 


Infrastructure assumptions The infrastructure improvements until 2030 which have been planned already are in-


corporated in the model. After 2030 no further infrastructural improvements are in-


cluded. 


Basic statistics  


 2010  2030 (high) 2050 (high) 2030 (low) 2050 (low) 


GDP (deviation from 2010 


value, bln euro’s 2010) 


590 142% 210,6% 120,2% 147,3% 


Population (millions) 16,6 18,1 19,3 17,1 16,4 
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Carbon price (€2013/ton) - 40 160 15 40 


Billions of pkm per mode (passenger) 


Car 147,9 184 208 165 171 


Train 16,8 22 24 21 20 


Bus/tram/metro 6,7 8 8 7 7 


Other 15,7 18 18 17 16 


Billions of transported ton’s per mode (freight) 


Road 697 855 1099 728 792 


Rail 37 53 82 47 59 


Water 341 397 457 359 375 


Freight international/domestic 


Domestic 609 669 720 591 560 


International import 152 238 356 197 245 


International export 238 293 405 256 308 


International transit 76 106 157 90 114 


CO2-eq. emissions in the 


Netherlands (deviation from 


2010 value) 


 86% 63% 78% 69% 


Yearly deaths due to traffic 640 419 - 381 - 


Yearly severe injuries duet 


to traffic (thousands) 


19,1 17,6  16,2  


Millions of hours lost due to 


congestion on highways 


48 53 89 35 43 


 


B The Netherlands - WLO Quick Fix 2020   


In 2020, a quick fix to the WLO was published, in which some assumptions were updated. Of the parameters 


shown above, only updated numbers for the population growth were included in the report. However, possi-


bly the transport volumes have also been updated. Also, the electrification rate of vehicles has been signifi-


cantly adjusted upwards in the quick fix. 


 


Table 40 – WLO Quick Fix 2020 


WLO 2015 


Description of model This model forecasts the sectoral developments in the Netherlands until 2050. Two 


distinct pathways are defined: one with high economic growth and one with lower 


economic growth. 


Scope Netherlands 


Scenario High growth Low growth 


Policy assumptions Substantial climate policy, with large effects on 


coal, oil and biomass transport. 


Moderate climate policy, with 


small effects on coal, oil and bio-


mass transport. 


Basic statistics  


 2010  2030 (high) 2050 (high) 2030 (low) 2050 (low) 


Population (millions) 16,6 19,0 20,7 18,1 17,9 


C The Netherlands - KEV 2020  


The ‘Klimaat- en Energieverkenning 2020’ (KEV 2020) is a study by the Dutch Planbureau voor de 


Leefomgeving’, in which the expected developments regarding energy use and greenhouse gas emissions 


in the Netherlands are forecast until 2030. Two distinct projections are made: one which includes only in-


cludes established policy and one which also includes intended policy. 
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Table 41 – KEV 2020 


 


D France - MODEV 


The ‘MODEV’ is a France national model of which the input is based on a report from the French Ministry 


from Environment and Energy from 2016 (Ministere de l'environnement, de l'energie et de la mer, 2016). 


The assumption in this report are based for the complete country. 


 


  


40 This value is retreived from , since only values relative to 2019 are presented in the ‘Klimaat en Energieverkenning 


2020’. 


KEV 2020 


Description of model This model forecasts the sectoral greenhouse gas 


emissions in the Netherlands until 2030.  


Scope Netherlands 


Scenario Established policy Established and in-


tended policy 


Policy assumptions In this scenario, all estab-


lished policy at the moment 


of May 1 2020 has been in-


corporated. 


In this scenario, all 


established and in-


tended policy at the 


moment of May 1 


2020 has been incor-


porated.  


Infrastructure assumptions - - 


Basic statistics  


Year 2019 2030 (Established policy) 2030 (Established 


and intended policy) 


GDP (bln €2019) 81040 958,2 958,2 


Population 17,3 18,5 18,5 


Carbon price (€2019/ton) 25 46 46 


Billions of pkm’s per mode (passenger) 


Car 146,8  159,4 


Train 20,3  23,8 


Bus/tram/metro 5,5  6,1 


Other 19,7  19,7 


Billions of transported ton’s per mode (freight)  


Road 62,5  67,1 


Rail 6,7  8,6 


Water 49,6  56,2 


Freight international/domestic 


Domestic  - - 


International import  - - 


International export  - - 


International transit  - - 


CO2-eq. emissions transport in the 


Netherlands (Mtons) 


 31,9 31,6 


Yearly deaths due to traffic  - - 


Delays due to congestion  - - 
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Table 42 - MODEV 


MODEV 


Description of 


the model 


This model presents the projections of demand for passenger and freight transport in France for 


2030 and 2050 relative to 2012. 


Scope France 


Scenario The model focus on short term demand in 2030 and on long term demand in 2050.  


 


Basic statis-


tics 


      


 2012 (bln 


voy.km) 


2012  2030 (Mds 


voy.km) 


2030 2050 (bln voy.km) 2050  


GDP     Annual growth 


1,9% 


 Annual 


growth 1,7 


% 


Long distance passenger traffic and modal shares (> 100 km) 


Private vehi-


cles 


237,9 74,9 290,7 73,4 343,3 70,1 


Rail Total 65,5 20,6 88,9 22,4 125,8 25,7 


Rail TGV 54,0 17,0 81,7 20,6   


Rail GL+TER 11,5 3,6 7,3 1,8   


Air 14,0 4,4 16,6 4,2 20,8 4,3 


Total 317,4 100 396,2 100 489,9 100 


 


Long distance passenger traffic (> 100 km) 


In Bln voy. km  2012  2030 (without 


new 


modes41) 


2030 (with new 


modes) 


2050 (without new 


modes) 


2050 (with 


new 


modes) 


Road 237,9  290,7 296,1 343,3 350,0 


New mode 1: 


passenger car-


poolers 


0  0 5,9 0 7,4 


New mode 2: 


Long distance 


bus 


0  0 7,0 0 8,9 


Rail 65,5  88,9 78,0 125,8 112,0 


Air 14,0  16,6 16,5 20,8 20,7 


Total 317,4  396,2 397,6 489,9 491,6 


 


Short distance passenger traffic (< 100 km)  


In bln voy.km 2012  2030  2050 framing ten-


dency 


2050 fram-


ing SNBC42 


Private vehi-


cles 


462,0  512,2  584,9 515,9 


Collective 


transport 


55,4  71,0  82,4 76,9 


Other modes 19,5  22,5  26,2 28,9 


Total 536,8  605,7  693,5 621,8 


 


Freight traffic and modal shares 


  


41 New modes are long distance passenger carpooling and long distance busses. 


42 SNBS stand for “Stratégie Nationale Bas-Carbone” which is the National Low-Carbon Strategy. 
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 2012 (bln 


t.km) 


2012 


(%) 


2030 (bln 


t.km) 


2030 (%) 2050 (bln t.km) 2050 (%) 


Road 263,5 86,7 382,7 86,7 489,9 85,1 


Rail 32,5 10,7 47,2 10,7 70,5 12,2 


River 7,7 2,5 11,6 2,6 15,6 2,7 


Total 303,8 100 441,6 100 575,9 100 


 


Road traffic (In billion vehicle kilometers) 


 2012  2030  2050 framing ten-


dency 


2050 fram-


ing SNBC 


Personal vehi-


cles 


426,3  478,1  564,9 499,6 


Motorized two-


wheelers 


13,9  15,4  17,6 15,6 


Light commer-


cial vehicles 


92,9  106,9  124,1 112,5 


Bus and cars 3,5  4,6  5,5 5,2 


Heavy good ve-


hicles 


27,1  35,1  43,8 41,8 


Total 27,1  649,2  756,0 674,8 


 


CO2 emissions (million tons) 


 2012  2030  2050 framing ten-


dency 


2050 fram-


ing SNBC 


Long distance 


voyages 


19,0  14,6  11,6 11,6 


Short distance 


voyages 


52,9  36,1  26,7 11,2 


Freight 27,2  30,7  34,5 17,7 


Other 24,9  17,8  13,4 6,6 


Total transport 


sector 


124,0  99,2  86,3 47,2 


 


E Germany – Forecast of Transport Interconnectivity 


The German national forecast of transport focus on transport interconnectivity within Germany at district 


level as well as with foreign countries and involving all modes of transport. The greenhouse gas emissions, 


especially the CO2 emissions, generated by the traffic are also predicted. This forecast starts from 2010 as 


baseline yard with 2030 as the horizon. (Federal Ministry of Transport and Digital Infrastructure, 2014) 


 


Table 43 – Forecast of transport interconnectivity 


German forecast of transport interconnectivity 


Description of 


model 


The model presents the forecast for all modes of transport for passenger and freight for 2030 


relative to 2010. 


Scope Germany 


Scenario  


Policy assump-


tions 


 


Infrastructure as-


sumptions 


The model focus on transport interconnectivity within Germany at district level as well as with 


foreign countries. In major parts of Southern and South-West Germany, 


for instance along the River Rhine from Cologne to Basle and in a line connecting Frankfurt/Main 


- Stuttgart - Munich as well as in Northern Germany, for instance in the line between Münster and 


Hamburg, a growth of the traffic volume can be expected. By contrast, traffic is on the decline in 


the Eastern federal states and the adjoining regions with one clear exception: the Berlin area. 
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Here, a considerable growth can even be expected which will only be exceeded by the rate ex-


pected for the Munich/Upper Bavaria region. Among all federal states, freight transport will expe-


rience the highest growth rates in the port cities of Hamburg and Bremen due to port cargo han-


dling. 


Basic Statistics 2010 2010  2030 2030  


Inhabitants (mil-


lion) 


80.210  78.249 -2,4% with reference to 2010 


GDP (billion eu-


ros) 


2.178  2.732 25,4% with reference to 2010 


Development of the overall motorized passenger transport performance according to transport mode 


 2010 (bn pkm) 2010 (%) 2030 (bn 


pkm) 


2030 (%) 


Motorized private 


transport 


902,4 80,8 991,8 78,6 


Rail transport 84,0 7,5 100,1 7,9 


Local public 


transport by road 


78,1 7,0 82,8 6,6 


Air transport 52,8 4,7 87,0 6,9 


Sum of motorized 


transport 


1.117,3 100,0 1.261,7 100,0 


Development of the overall passenger transport performance according to transport mode 


 2010 (bn pkm) 2010 (%) 2030 (bn 


pkm) 


2030 (% 


Sum of motorized 


transport 


1.117,3 94,3 1.261,7 95,0 


Cycling 32,4 2,7 35,0 2,6 


Pedestrians 34,6 2.9 32,0 2,4 


Total 1.184,3 100 1.328,7 100 


Development of freight transport according to transport mode 


 2010 (bn tkm) 2010 (%) 2030 (bn 


tkm) 


2030 (%) 


Rail transport 107,6 17,7 153,7 18,4 


Road transport 437,3 72,0 607,4 72,5 


Inland navigation 


vessel 


62,3 10,3 76,5 9,1 


Total 607,1 100.0 837,6 100,0 


Development of the direct CO2 emissions of all transport modes (Kyoto Monitoring) 


 2010 (million 


tonnes) 


 2030 (million 


tonnes) 


2030 


Road transport 145,5  112,3 -22,8% with reference to 2010 


Rail transport 1,1  0,9 -17,4% with reference to 2010 


Air transport 2,1  1,8 -15,0% with reference to 2010 


Inland navigation 0,8  0,8 -1,2% with reference to 2010 


Other modes 4,0  4,0 0.0% with reference to 2010 


Total 153.5  119.8 -22% with reference to 2010 


Development of the overall CO2 emissions of all transport modes (TREMOD) 


 2010 (million 


tonnes) 


 2030 (million 


tonnes) 


2030 


Road transport 182,8  144,0 -21,2% with reference to 2010 


Rail transport 10,4  8,0 -22,5% with reference to 2010 


Air transport 30,3  36,1 19,3% with reference to 2010 


Inland navigation 2,1  2,1 1,8% with reference to 2010 


Total 225,5  190,2 -15,6% with reference to 2010 
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F Flanders – Traffic Forecast 


The traffic model of Flanders is used for the mobility of passenger traffic on the basis of the distribution in 


time and space of socio-economic activities, the full multimodal transport offer, the attractiveness of different 


modes of transport and the influence of this on the modal choice and route choice for all journeys. The 


modeling instruments used mainly focus on modeling passenger traffic as accurately as possible, but road 


freight traffic is of course also taken into account.   


 


Table 44 - Traffic forecast Flanders 


Traffic forecast Flanders 


Description of model The model mainly focuses on passenger traffic, but road freight traffic is also taken into ac-


count. The model presents the forecast for 2030 relative to 2017. 


Scope Flanders 


Scenario  


Policy assumptions  


Infrastructure as-


sumptions 


The network and zoning of the passenger traffic model of Flanders covers Belgium and a 


shell around Belgium abroad. The size of the traffic zones varies according to the area. Zon-


ing is relatively fine within Flanders. The further away a zone is from Flanders, the larger it 


will be.  


Basic Statistics 2017 2017 2030 2030 (%) 


Inhabitants (million)     


GDP (billion euros)     


Performed distance within Flanders by adults and children 


 2017 (mln. pkm) 2017 (%) 2030 (mln. pkm) 2030 (%) 


Car driver 118,7 59% 131,9 58% 


Car passenger 37,3 19% 43,9 19% 


Train 19,1 9% 23,5 10% 


Bus, tram & metro 12,4 6% 12,5 6% 


Bicycle 9,6 5% 11,1 5% 


Pedestrian 3,9 2% 4,3 2% 


Total 200,9 100% 227,4 100% 
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Annex 8. Output Results 
Transtools 


A Comparison of Modelling Results 


Passenger transport Rail 


 


Table 45 - Comparison of rail transport passenger kilometres of Transtools with the 


scenario studies 


 Transtools simulation results  Scenario results 


 Base Year 2030 2050  Base Year 2030 2050 


Belgium 93,4 112,5 132,6 


 


118,7 131,9 N/A 


Germany 809,8 824,5 806,7 


 


902 991 N/A 


The Netherlands 158,9 174,0 181,2 


 


147,9 174,5 189,5 


 


Comparison freight 


 


Table 46 - Comparison of freight road transport (millon ton km) for TransTools 


simulation results and the scenario studies 


 Transtools simulation results  Scenario results 


 Base Year 2030 2050  Base year 2030 2050 


France 312,1 480,8 663,5 


 


263,5 382,7 


 


Germany 411,4 482,9 553,1 


 


437,3 607,4 


 


The Netherlands 122,6 174,2 240,2 


 


697 791,5 945,5 


 


Table 47 - Comparison of freight inland waterway transport (millon ton km) for 


TransTools simulation results and the scenario studies 


 TransTools simulation results  Scenario results 


 Base Year 2030 2050  Base year 2030 2050 


France 4,7 7,3 10,8 


 


7,7 11,6 


 


Germany 26,3 28,8 30,2 


 


62,3 76,5 


 


The Netherlands 13,1 15,6 17,5 


 


341 378 266 
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Table 48 - Comparison of growth rates for freight transport in million ton km between 


scenarios  


 


TransTools 


 


Scenario 


 


Road 2030 – Base Year 2050 - 2030  2030 – Base Year 2050 - 2030  


France 54% 38% 


 


45% 


 


Germany 17% 15% 


 


39% 


 


The Netherlands 42% 38% 


 


14% 19% 


Rail 


     


France 51% 44% 


 


45% 


 


Germany 16% 60% 


 


43% 


 


The Netherlands 39% 32% 


 


35% 41% 


IWW 


     


France 55% 48% 


 


51% 


 


Germany 9% 5% 


 


23% 


 


The Netherlands 19% 12% 


 


11% -30% 


 


B Overall Tables Passenger Flows 


B.1 SURE Area tables 


For Rail transport in billion pkm per year 


 


Type of traffic Motive Base Year 2018 2030 2050 


extern-intern Business 7,4 7,8 8,5 9,6 


extern-intern Other 6,1 6,4 6,9 7,5 


extern-intern Commute 0,7 0,7 0,7 0,7 


extern-intern Total 14,1 14,9 16,1 17,8 


intern-intern Business 1,9 2,0 2,2 2,4 


intern-intern Other 6,4 6,6 6,9 7,2 


intern-intern Commute 8,0 8,3 8,6 8,8 


intern-intern Total 16,3 16,8 17,6 18,4 


Total Business 9,3 9,8 10,7 12,0 


Total Other 12,5 13,0 13,7 14,7 


Total Commute 8,7 8,9 9,3 9,5 


Total Total 30,4 31,7 33,7 36,2 
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For road transport in billion pkm per year 


 
Type of traffic Motive BaseYear 2018 2030 2050 


extern-intern Business  50,49   52,72   56,06   61,17  
extern-intern Other  277,08   287,72   303,69   323,65  
extern-intern Commute  3,79   3,91   4,08   4,32  
extern-intern Total  331,36   344,35   363,82   389,14  
intern-intern Business  37,29   39,30   42,31   46,43  
intern-intern Other  320,30   334,31   355,32   381,78  
intern-intern Commute  47,79   49,51   52,08   54,60  
intern-intern Total  405,38   423,11   449,71   482,81  
Total Business  87,78   92,02   98,37   107,60  
Total Other  597,37   622,03   659,01   705,43  
Total Commute  51,59   53,41   56,16   58,92  
Total Total  736,74   767,46   813,53   871,95  


 


For air transport in million pkm 


 
Type of traffic Motive BaseYear 2018 2030 2050 


extern-intern Business  85,20   87,36   90,61   95,00  
extern-intern Other  233,06   242,89   257,64   271,94  
extern-intern Total  318,26   330,26   348,26   366,94  
intern-intern Business  0,02   0,02   0,02   0,02  
intern-intern Other  0,04   0,06   0,07   0,08  
intern-intern Total  0,06   0,08   0,10   0,10  
Total Business  85,22   87,39   90,64   95,02  
Total Other  233,10   242,95   257,72   272,01  
Total Total  318,32   330,33   348,36   367,04  


 


 


 


B.2 Lille Brussels tables 


Rail transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business 2,2 2,5 3,0 3,8 


From and to Other 1,1 1,2 1,4 1,7 


From and to Commute 0,8 0,8 0,9 1,1 


From and to Total 4,1 4,5 5,2 6,5 


Internal Business 0,0 0,0 0,0 0,0 


Internal Other 0,1 0,1 0,1 0,2 


Internal Commute 0,2 0,2 0,3 0,4 


Internal Total 0,3 0,4 0,4 0,6 


Total Business 2,3 2,5 3,0 3,8 


Total Other 1,2 1,3 1,5 1,9 


Total Commute 1,0 1,1 1,2 1,4 


Total Total 4,4 4,9 5,7 7,1 
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Road transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business  8,08   9,03   10,47   13,06  
From and to Other  42,60   47,15   53,98   66,67  
From and to Commute  5,46   6,00   6,79   8,22  
From and to Total  56,14   62,18   71,25   87,95  
Internal Business  0,19   0,21   0,24   0,33  
Internal Other  3,02   3,24   3,57   4,52  
Internal Commute  1,75   1,86   2,03   2,35  
Internal Total  4,96   5,31   5,84   7,20  
Total Business  8,27   9,24   10,71   13,39  
Total Other  45,62   50,39   57,56   71,19  
Total Commute  7,21   7,85   8,82   10,57  
Total Total  61,09   67,49   77,09   95,15  


 


Air transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business  20,03   20,66   21,59   23,63  
From and to Other  55,10   56,63   58,93   63,16  
From and to Total  75,13   77,29   80,51   86,66  
Internal Business  0,00   0,00   0,00   0,00  
Internal Other  0,00   0,00   0,00   0,00  
Internal Total  0,00   0,00   0,00   0,00  
Total Business  20,03   20,66   21,59   23,63  
Total Other  55,10   56,63   58,93   63,16  
Total Total  75,14   77,29   80,52   86,66  


 


 


B.3 Rhine Waal tables 


Rail transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business 4,5 4,7 4,9 5,1 


From and to Other 7,2 7,4 7,6 7,8 


From and to Commute 4,5 4,5 4,6 4,6 


From and to Total 16,2 16,6 17,1 17,4 


Internal Business 0,4 0,5 0,5 0,5 


Internal Other 2,6 2,6 2,6 2,6 


Internal Commute 3,0 3,0 3,0 2,9 


Internal Total 6,0 6,0 6,1 6,0 


Total Business 5,0 5,1 5,4 5,6 


Total Other 9,8 10,0 10,3 10,3 


Total Commute 7,4 7,5 7,6 7,5 


Total Total 22,2 22,6 23,2 23,4 


 


Road transport in billion pkm per year 
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Type of traffic Motive Base Year 2018 2030 2050 


From and to Business  49,35   50,88   53,17   55,39  
From and to Other  381,30   391,25   406,17   417,20  
From and to Commute  31,56   32,10   32,92   32,93  
From and to Total  462,21   474,23   492,26   505,51  
Internal Business  11,41   11,71   12,16   12,46  
Internal Other  137,06   139,92   144,22   145,77  
Internal Commute  23,54   23,85   24,32   23,99  
Internal Total  172,01   175,48   180,70   182,22  
Total Business  60,77   62,59   65,32   67,85  
Total Other  518,36   531,17   550,39   562,97  
Total Commute  55,10   55,95   57,24   56,92  
Total Total  634,22   649,72   672,96   687,73  


 


Air transport in billion pkm per year 


 
Type of traffic Motive Base Year  2030 2050 


From and to Business  65,85   67,69   70,44   72,87  
From and to Other  171,17   178,45   189,37   195,93  
From and to Total  237,02   246,14   259,81   267,84  
Internal Business  0,01   0,01   0,01   0,01  
Internal Other  0,01   0,02   0,02   0,02  
Internal Total  0,02   0,02   0,03   0,03  
Total Business  65,86   67,69   70,45   72,88  
Total Other  171,18   178,47   189,39   195,95  
Total Total  237,04   246,16   259,84   267,87  


 


B.4 Rhine Scheldt tables 


Rail transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business 2,7 3,0 3,5 4,4 


From and to Other 2,0 2,2 2,5 3,0 


From and to Commute 2,1 2,2 2,4 2,7 


From and to Total 6,8 7,4 8,4 10,1 


Internal Business 0,1 0,1 0,1 0,2 


Internal Other 0,5 0,6 0,7 0,8 


Internal Commute 0,9 1,0 1,2 1,4 


Internal Total 1,6 1,7 2,0 2,4 


Total Business 2,8 3,1 3,6 4,6 


Total Other 2,5 2,7 3,1 3,8 


Total Commute 3,0 3,3 3,6 4,1 


Total Total 8,3 9,1 10,3 12,5 
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Road transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business  23,85   25,61   28,24   32,79  
From and to Other  128,39   137,42   150,97   173,95  
From and to Commute  13,25   14,14   15,48   17,58  
From and to Total  165,49   177,17   194,68   224,32  
Internal Business  1,93   2,15   2,48   3,17  
Internal Other  19,48   21,47   24,44   29,84  
Internal Commute  5,37   5,86   6,58   7,71  
Internal Total  26,79   29,47   33,50   40,73  
Total Business  25,78   27,76   30,72   35,96  
Total Other  147,87   158,89   175,41   203,80  
Total Commute  18,62   20,00   22,06   25,29  
Total Total  192,27   206,64   228,19   265,05  


 


Air transport in billion pkm per year 


 
Type of traffic Motive Base Year 2018 2030 2050 


From and to Business  65,85   67,69   70,44   72,87  
From and to Other  171,17   178,45   189,37   195,93  
From and to Total  237,02   246,14   259,81   268,80  
Internal Business  0,01   0,01   0,01   0,01  
Internal Other  0,01   0,02   0,02   0,02  
Internal Total  237,04   246,16   259,84   268,83  
Total Business  65,86   67,69   70,45   72,88  
Total Other  171,18   178,47   189,39   195,95  
Total Total  474,06   492,30   519,65   537,63  


 


 


C Overall Tables Freight Flows 


C.1 SURE Area Tables 


Rail transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


extern-intern Dry Bulk  50,14   54,22   60,34   70,68  
extern-intern Liquid bulk  117,55   125,87   138,37   162,89  
extern-intern General Cargo  0,18   0,20   0,22   0,25  
extern-intern Containers  19,88   21,92   24,99   34,16  
  Total  187,75   202,22   223,93   267,97  
intern-intern Dry Bulk  15,68   17,05   19,12   22,69  
intern-intern Liquid bulk  9,55   10,85   12,79   16,77  
intern-intern General Cargo  0,06   0,06   0,07   0,08  
intern-intern Containers  2,72   2,95   3,29   3,96  
  Total  28,00   30,91   35,27   43,50  
Total Dry Bulk  65,81   71,28   79,47   93,37  
Total Liquid bulk  127,10   136,72   151,16   179,66  
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Type of traffic Type of goods Base Year 2018 2030 2050 


Total General Cargo  0,24   0,26   0,29   0,34  
Total Containers  22,60   24,87   28,29   38,12   


Total  215,75   233,13   259,20   311,48  


 


Road transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


extern-intern Dry Bulk  5,65   5,90   6,27   6,96  
extern-intern Liquid bulk  21,07   22,97   25,82   33,50  
extern-intern General Cargo  337,85   385,69   457,46   605,91  
extern-intern Containers  83,29   95,90   114,82   149,02  
  Total  447,85   510,46   604,36   795,39  
intern-intern Dry Bulk  10,58   11,03   11,71   14,43  
intern-intern Liquid bulk  10,43   12,44   15,47   21,40  
intern-intern General Cargo  200,02   228,22   270,53   345,89  
intern-intern Containers  50,51   59,43   72,81   98,43  
  Total  271,54   311,13   370,52   480,14  
Total Dry Bulk  16,23   16,93   17,98   21,38  
Total Liquid bulk  31,50   35,41   41,28   54,90  
Total General Cargo  537,86   613,91   727,99   951,80  
Total Containers  133,80   155,33   187,64   247,45   


Total  719,39   821,59   974,88   1,275,53  


 


Inland waterways in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


extern-intern Dry Bulk  33,55   37,49   43,39   55,47  
extern-intern Liquid bulk  18,96   19,43   20,12   21,10  
extern-intern General Cargo  -     -     -     -    
extern-intern Containers  91,66   101,18   115,46   138,91  
  Total  144,18   158,09   178,97   215,47  
intern-intern Dry Bulk  21,01   23,10   26,24   32,18  
intern-intern Liquid bulk  11,36   11,80   12,48   13,04  
intern-intern General Cargo  -     -     -     -    
intern-intern Containers  83,49   92,36   105,66   119,58  
  Total  115,86   127,27   144,38   164,80  
Total Dry Bulk  54,56   60,59   69,63   87,65  
Total Liquid bulk  30,32   31,23   32,60   34,14  
Total General Cargo  -     -     -     -    
Total Containers  175,16   193,54   221,12   258,48   


Total  260,03   285,36   323,35   380,27  
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C.2 Lille Brussels Tables 


Rail transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  2,46   2,99   3,78   5,54  
From and to Liquid bulk  3,57   4,06   4,81   6,52  
From and to General Cargo  0,01   0,01   0,01   0,01  
From and to Containers  0,68   0,79   0,95   1,34  
  Total  6,71   7,85   9,55   13,42  
Internal Dry Bulk  0,02   0,03   0,03   0,07  
Internal Liquid bulk  0,01   0,02   0,02   0,04  
Internal General Cargo  0,00   0,00   0,00   0,00  
Internal Containers  0,00   0,00   0,00   0,01  
  Total  0,04   0,05   0,06   0,11  
Total Dry Bulk  2,48   3,01   3,81   5,61  
Total Liquid bulk  3,58   4,08   4,83   6,56  
Total General Cargo  0,01   0,01   0,01   0,01  
Total Containers  0,68   0,79   0,95   1,35   


Total  6,75   7,89   9,61   13,53  


 


Road transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  0,26   0,31   0,39   0,59  
From and to Liquid bulk  0,63   0,78   1,00   1,42  
From and to General Cargo  5,25   6,38   8,06   11,85  
From and to Containers  5,85   7,36   9,62   13,12  
  Total  11,99   14,83   19,08   26,98  
Internal Dry Bulk  0,02   0,03   0,03   0,05  
Internal Liquid bulk  0,00   0,01   0,01   0,01  
Internal General Cargo  0,03   0,04   0,05   0,08  
Internal Containers  0,02   0,03   0,04   0,07  
  Total  0,08   0,10   0,13   0,21  
Total Dry Bulk  0,28   0,34   0,43   0,64  
Total Liquid bulk  0,64   0,78   1,01   1,43  
Total General Cargo  5,28   6,41   8,11   11,93  
Total Containers  5,87   7,39   9,66   13,19   


Total  12,07   14,93   19,21   27,19  


 


Inland waterways in million ton km 


 
Type of 
traffic 


Type of 
goods 


    Base Year 2018 2030 2050 


From and 
to 


Dry Bulk      0,26   0,31   0,39   0,59  


From and 
to 


Liquid bulk      0,63   0,78   1,00   1,42  


From and 
to 


General 
Cargo 


     5,25   6,38   8,06   11,85  


From and 
to 


Containers      5,85   7,36   9,62   13,12  


  Total      11,99   14,83   19,08   26,98  
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Type of 
traffic 


Type of 
goods 


    Base Year 2018 2030 2050 


Internal Dry Bulk      0,02   0,03   0,03   0,05  
Internal Liquid bulk      0,00   0,01   0,01   0,01  
Internal General 


Cargo 
     0,03   0,04   0,05   0,08  


Internal Containers      0,02   0,03   0,04   0,07  
  Total      0,08   0,10   0,13   0,21  
Total Dry Bulk      0,28   0,34   0,43   0,64  
Total Liquid bulk      0,64   0,78   1,01   1,43  
Total General 


Cargo 
     5,28   6,41   8,11   11,93  


Total Containers      5,87   7,39   9,66   13,19   
Total      12,07   14,93   19,21   27,19  


 


 


C.3 Rhine Waal Tables 


Rail transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  37,20   39,40   42,69   46,73  
From and to Liquid bulk  50,28   54,48   60,77   70,87  
From and to General Cargo  0,16   0,17   0,18   0,20  
From and to Containers  12,25   13,31   14,91   19,27  
  Total  99,90   107,36   118,56   137,07  
Internal Dry Bulk  3,92   4,11   4,39   4,59  
Internal Liquid bulk  2,45   2,73   3,15   3,65  
Internal General Cargo  0,02   0,02   0,02   0,02  
Internal Containers  0,73   0,78   0,85   0,94  
  Total  7,11   7,63   8,41   9,20  
Total Dry Bulk  41,12   43,51   47,09   51,32  
Total Liquid bulk  52,73   57,21   63,92   74,51  
Total General Cargo  0,18   0,19   0,20   0,22  
Total Containers  12,98   14,09   15,76   20,21   


Total  107,01   115,00   126,97   146,27  


 


Road transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  10,14   10,26   10,44   12,06  
From and to Liquid bulk  13,35   14,65   16,59   20,44  
From and to General Cargo  257,99   288,12   333,31   409,79  
From and to Containers  50,96   57,70   67,82   87,34  
  Total  332,44   370,73   428,17   529,62  
Internal Dry Bulk  3,86   4,27   4,90   5,76  
Internal Liquid bulk  1,46   1,66   1,96   2,55  
Internal General Cargo  49,41   55,50   64,65   79,81  
Internal Containers  6,74   7,82   9,44   12,18  
  Total  61,46   69,26   80,94   100,29  
Total Dry Bulk  14,00   14,54   15,34   17,81  
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Total Liquid bulk  14,81   16,31   18,55   22,99  
Total General Cargo  307,40   343,62   397,96   489,59  
Total Containers  57,69   65,52   77,26   99,51   


Total  393,90   439,99   509,11   629,91  


 


Inland waterways in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  32,88   36,04   40,78   49,25  
From and to Liquid bulk  18,72   19,34   20,27   20,97  
From and to General Cargo  -     -     -     -    
From and to Containers  99,33   109,82   125,55   146,79  
  Total  150,93   165,19   186,60   217,02  
Internal Dry Bulk  7,28   7,98   9,04   10,34  
Internal Liquid bulk  4,29   4,46   4,72   4,79  
Internal General Cargo  -     -     -     -    
Internal Containers  24,43   27,13   31,18   36,79  
  Total  35,99   39,57   44,93   51,92  
Total Dry Bulk  40,15   44,02   49,81   59,60  
Total Liquid bulk  23,01   23,80   24,98   25,76  
Total General Cargo  -     -     -     -    
Total Containers  123,75   136,95   156,73   183,58   


Total  186,92   204,76   231,53   268,94  


 


C.4 Rhine Scheldt Tables 


 


Rail transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  7,15   8,60   10,78   15,76  
From and to Liquid bulk  13,38   15,28   18,13   24,39  
From and to General Cargo  0,02   0,03   0,03   0,04  
From and to Containers  2,86   3,38   4,17   6,60  
  Total  16,27   18,69   22,33   31,03  
Internal Dry Bulk  0,23   0,30   0,42   0,74  
Internal Liquid bulk  0,28   0,35   0,44   0,70  
Internal General Cargo  0,00   0,00   0,00   0,00  
Internal Containers  0,04   0,05   0,06   0,12  
  Total  0,55   0,70   0,93   1,57  
Total Dry Bulk  7,37   8,91   11,20   16,50  
Total Liquid bulk  13,66   15,63   18,57   25,09  
Total General Cargo  0,02   0,03   0,03   0,05  
Total Containers  2,91   3,44   4,23   6,73   


Total  23,97   27,99   34,04   48,36  


 


Road transport in million ton km 


 
Type of traffic Type of goods Base Year  2030 2050 
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From and to Dry Bulk  2,75   2,91   3,16   4,24  
From and to Liquid bulk  6,17   7,48   9,44   13,73  
From and to General Cargo  121,22   141,51   171,95   234,32  
From and to Containers  46,88   56,40   70,69   106,97  
  Total  174,27   205,39   252,07   355,02  
Internal Dry Bulk  0,13   0,17   0,23   0,34  
Internal Liquid bulk  0,23   0,28   0,36   0,60  
Internal General Cargo  3,82   4,50   5,53   7,86  
Internal Containers  2,19   2,62   3,25   4,61  
  Total  6,37   7,58   9,38   13,39  
Total Dry Bulk  2,88   3,09   3,40   4,57  
Total Liquid bulk  6,40   7,76   9,80   14,32  
Total General Cargo  125,04   146,01   177,47   242,18  
Total Containers  49,07   59,02   73,94   111,57   


Total  183,39  215,88  264,61   372,65  


 


Inland waterways transport in million ton km 


 
Type of traffic Type of goods Base Year 2018 2030 2050 


From and to Dry Bulk  16,23   19,05   23,27   31,97  
From and to Liquid bulk  10,18   10,65   11,36   11,90  
From and to General Cargo  -     -     -     -    
From and to Containers  65,69   74,89   88,67   109,61  
  Total  75,87   85,54   100,03   121,52  
Internal Dry Bulk  0,77   0,95   1,22   1,75  
Internal Liquid bulk  0,43   0,50   0,60   0,68  
Internal General Cargo  -     -     -     -    
Internal Containers  4,81   5,83   7,36   7,87  
  Total  6,01   7,28   9,19   10,30  
Total Dry Bulk  17,00   20,00   24,49   33,72  
Total Liquid bulk  10,61   11,15   11,95   12,58  
Total General Cargo  -     -     -     -    
Total Containers  70,51   80,72   96,04   117,48   


Total  98,12   111,86   132,48   163,79  
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Annex 9. Toolkit 


The network analysis shows a snippet from the information that is available within the datasets at hand. 


To be able to better show all the different cut throughs that the baseline information contains a toolkit is 


under development in which the different stakeholders can make relevant selections from their perspective.  


In this Annex the proposed functionality of the toolkit is described along three lines as discussed with the 


stakeholders during a stakeholder meeting. These are: 


1. Geographical scoping 


2. Traffic flow & composition 


3. Timeline & trends 


A. Geographical Scoping 


The level of analysis for the toolkit will be the NUTS3-level for the zones within the STISE area itself. Fur-


thermore for the involved Ten-T corridors (Rhine - Alpine, North-Sea Mediterranean, North-Sea - Baltic) the 


nodes outside the STISE are added on a NUTS3 level as well (e.g. Milan, Genoa, Lyon, etc.). For each of 


these specific zones the traffic and transport flows will be shown. See the figure below for a better under-


standing regarding the Ten-T corridors. This well help stakeholders understand the transport flows that are 


involved with the Ten-T corridors and help identify important connections from the STISE area. 


For the other zones bordering the STISE area and the corridors will be aggregated to a NUTS2 level, in 


other words certain areas will be grouped to a higher level to measure traffic flows in more generic terms. 


The rest of the zones are aggregated to NUTS 1 level for Europe & NUTS 0 for the other continents. This to 


allow for a grouped presentation of the data whilst keeping the level of detail that will show sufficient insight 


in the transport flows. 


With this geographical scoping also a set of geographical selection options will be introduced, these are in 


no particular order: 


- Selection for a corridor or the SURE area as a whole (i.e. Rhine Scheldt, Rhine Waal & Lille – 


Brussels) 


- Distinction between internal SURE area transport, internal – external (and v.v.) transport and ex-


ternal transport flows. 
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Figure 37 – Map 1 TEN-T Corridor Overview 


B. Transport Flow & Composition 


Within the model, a distinction is made between passenger and freight transport. For passenger the modal-


ities available are Air, Rail and Road, for freight these are Road, Rail, Inland Waterways, Roll-on – Roll-off 


and Sea Shipping. 


For passenger transport the tool will present the following aspects: 


- The total transport of passenger km (as well as passengers) travelled for the three modalities men-


tioned above shown per zone. 


- The modal split between the modalities  


- The networks for road and rail that are used to travel. 


- For passenger transport also a distinction is made in the motive people have for travelling, on a 


high level this is business, commute and other (i.e. leisure). These will be added to the tool as well. 


 For freight transport the tool will present the following aspects 


- The total transport between zones for tons and ton-kilometres  


- The modal split for specific connections or selections 


- For freight transport a distinction on high level is made between four types of goods that are trans-


ported: liquid bulk, dry bulk, containers and general cargo. These will be added to the tool as well. 


Two of the emission indicators (that have already been shown) will be added to the toolkit. 


C. Timeline & Trends 


As indicated the scenario years that are available are the Base year (2010) - 2030 - 2050. These years will 


be presented as a selection option, but also to show the relative difference between the different years to 


show the expected growth rate towards 2050. 


These growth rates trends will be complemented by the expected growth of relevant socio-economic infor-


mation such as population, GDP, tourism and level of urbanization.   
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D. Other Remarks 


The toolkit is currently under development and will be presented in the OmniTrans Next environment from 


Goudappel. It is foreseen that an introduction will be provided as well as an instruction on what the tool can 


and cannot do.  


Hereby we note that the more detailed data that user can select will give an idea of the order of magnitude 


for the transport flows, however since it is based on simulation these numbers are not to be used as the 


truth. 
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Annex 10. Emission 
Factors: Emission 
Indicators 


In this Section, the emission indicators (and energy use indicators) for the different vehicle categories as 


used in the model calculations are presented. The following emission indicators are included: 


- CO2-equivalents (well-to-tank) 


- CO2-equivalents (tank-to-wheel) 


- NOx (tank-to-wheel) 


- PM10 (combustion, tank-to-wheel) 


- PM10 (wear) 


The energy use per fuel technology is also reported. 


At the beginning of each Subsection, a short description of the used sources is presented. 


A Policy Assumptions 


For the year 2018, the emission indicators are based on statistical data, which means that there is relatively 


little uncertainty. For the future years, there is uncertainty with regards to the different developments which 


might influence the emission factors. 


This baseline scenario includes autonomous developments based on current legislation, such as improve-


ments in energy efficiency and emissions due to fleet renewal. Also, a certain level of technical developments 


is assumed, based on expected future trends or historical data. 


Specific policies which might have a great impact on the emission indicators, but are not yet established 


policy, are not included in these numbers, in line with plan studies by national governments. An example of 


such a possible future policy is the ambition to increase the amount of biofuel for IWT according the Green 


Deal on Maritime and Inland Shipping and Ports. Also the effect of ZE zones in different cities on the vehicle 


fleet in the SURE are not included in the baseline scenario. Since these developments are impossible to 


predict with certainty, the future emission indicators as presented in this Section should be regarded as a 


probable scenario based on current policies and trends rather than a certainty. 


B Fuel and Electricity 


For all vehicle categories, the well-to-tank emissions for CO2 are calculated based on the energy use and 


emission factors per energy unit specific to the fuel which are based on (CE Delft, 2021). 


The emissions of electricity production are based on estimates from the EEA (European Energy Agency, 


2020) and are shown in Table 49 below.  


 


Table 49 – Estimates EEA emissions of electricity production 


 


Year 2018 2030 2050 


CO2 Emissions 


[gCO2e/kWh] 


300 100 0 
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C Passenger Cars 


The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based on HBEFA 


4.1 ( (INFRAS, 2019)). Since the year 2018 is not one of the output years, the emission factors for this year 


are a linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based 


on STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use 


from HBEFA with WTT CO2-emission factors per energy unit based on STREAM freight transportation (CE 


Delft, 2021). 


For some emission factors, additional calculations had to be made. In these cases, a short explanation is 


provided in the footnotes. 


Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 


have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-


nologies with respect to the total vehicle kilometers. For the base year, the relative shares have been con-


structed with use of the share of each fuel technology in the total amount of vehicles in the SURE area 


countries (ACEA, 2021), the country’s share in the total fleet of the SURE area and the average yearly 


mileage per fuel technology in the Netherlands (CBS, 2021)43. For future years, the weight of each fuel 


technology in the total amount of vehicle kilometers was modelled based on to the fleet development in the 


baseline scenario of to the assessment of the European Green Deal (European Commission, 2020). The 


yearly mileages of the different fuel technologies are assumed to be constant over time. 


Table 50 gives the share in vehicle kilometers for the technologies over the different years.  


Table 51 to Table 54 contain the applied emission factors per technology and the resulting average emission 


indicators. 


 


Table 50 - Share of passenger car technologies in vehicle-kilometres 


Year 2018 2030 2050 


Diesel 49% 40% 22% 


Gasoline 46% 35% 15% 


ICE gaseous 1% 2% 3% 


Plug in Hybrid 3% 11% 29% 


Electric 1% 11% 27% 


Fuel cell 0% 0% 5% 


 


  


43 It is possible that the average mileage per fuel technology in the Netherlands slightly differs from the SURE area aver-


age. However, we found that for Belgium the average mileage is comparable. For the other sure area countries, it was 


assumed that the yearly mileages are comparable. 
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Table 51 - Greenhouse gas emissions of passenger cars 


gCO2e/vkm Tank-to-wheel Well-to-tank 


Year 2018 2030 2050 2018 2030 2050 


Diesel 167,82 159,34 126,14 53,64 51,25 40,57 


Gasoline 166,08 149,05 120,29 50,13 47,89 37,91 


ICE gaseous 140,39 120,82 95,39 21,86 19,06 15,08 


Plug in Hybrid 69,39 58,61 47,09 55,91 39,83 26,16 


Electric - - - 69,77 23,26 0,00 


Fuel cell44 - - - 244,18 81,39 0,00 


Weighted average 163 126 62 51,73 44,96 22,52 


 


Table 52 - NOx emissions of passenger cars 


gNOx/vkm Tank-to-wheel 


year 2018 2030 2050 


Diesel 0,89 0,33 0,05 


Gasoline 0,12 0,05 0,04 


ICE gaseous 0,24 0,07 0,06 


Plug in Hybrid 0,11 0,02 0,02 


Electric - - - 


Fuel cell - - - 


Weighted average 0,50 0,15 0,02 


 


Table 53 - PM10 emissions of passenger cars 


gPM10/vkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


Diesel 0,008 0,002 0,001 0,01 0,01 0,01 


Gasoline 0,002 0,001 0,001 0,01 0,01 0,01 


ICE gaseous 0,005 0,002 0,001 0,01 0,01 0,01 


Plug in Hybrid 0,001 0,000 0,000 0,01 0,01 0,01 


Electric - - - 0,01 0,01 0,01 


Fuel cell - - - 0,01 0,01 0,01 


Weighted average 0,005 0,001 0,000 0,01 0,01 0,01 


 


  


44 The well-to-tank CO2 emissions for hydrogen passenger cars were calculated based on the well-to-tank emissions of 


electric passenger cars and conversion factors from (CE Delft, 2021). In this calculation, it is assumed that the hydrogen 


is produced from electricity with average EU emissions of electricity production. 
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Table 54 - Energy use of passenger cars 


MJ/vkm Combustion 


year 2018 2030 2050 


Diesel 2,43 2,32 1,84 


Gasoline 2,40 2,18 1,76 


ICE gaseous 2,38 2,07 1,64 


Plug in Hybrid - fossil45 1,67 1,60 1,27 


Plug in hybrid - electricity 0,26 0,24 0,19 


Electric 0,84 0,84 0,84 


Fuel cell [hydrogen]46 1,26 1,26 1,26 


 


D Light Commercial Vehicles 


The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based  HBEFA 4.1 


(INFRAS, 2019). Since the year 2018 is not one of the output years, the emission factors for this year are a 


linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based on 


STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use with 


emission factors based on STREAM freight transportation (CE Delft, 2021). 


For some emission factors, additional calculations had to be made. In these cases, a short explanation is 


provided in the footnotes. 


Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 


have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-


nologies with respect to the total vehicle kilometers. For the base year, the relative shares have been con-


structed with use of the share of each fuel technology in the total amount of vehicles in the SURE area 


countries (ACEA, 2021), and the country’s share in the total fleet of the SURE area .47 For future years, the 


weight of each fuel technology in the total amount of vehicle kilometers was modelled based on to the fleet 


development in the baseline scenario of to the assessment of the European Green Deal (European 


Commission, 2020). 


Table 55 gives the share in vehicle kilometers for the technologies over the different years.  


Table 56 to Table 59 contains the relevant emission factors. 


 


  


45 The energy use (both fossil fuels and electricity) of plugin hybrid passenger cars was calculated based on the average 


share of electric kilometers for plug-in hybrid passenger cars in the Netherlands Invalid source specified. and MJ/MJ 


energy conversion factors from gasoline to electricity for passenger cars (CE Delft, 2014). 


46 The energy use of hydrogen passenger cars was calculated from the energy use of electric cars, with use of MJ/MJ 


conversion factors from (CE Delft, 2021). 


47 The hare are based on the share in vehicles. The main technology for vans is diesel (94%)..No differentiation The share 


of a technology in vehicle kilometres is assumed to be the same as the share of the vehicles per technology. 
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Table 55 - Share of van technologies in vehicle-kilometres 


Year 2018 2030 2050 


Diesel 94% 86% 47% 


Gasoline 6% 3% 1% 


ICE gaseous 0% 0% 0% 


Plug in Hybrid 0% 4% 18% 


Electric 1% 6% 25% 


Fuel cell 0% 0% 9% 


 


Table 56 - Greenhouse gas emissions of light commercial vehicles 


gCO2e/vkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


Diesel  247,05   205,98   160,23   78,96   66,25   51,53  


Gasoline  191,54   144,78   113,64   19,12   14,61   11,47  


ICE gaseous  171,72   139,12   111,18   31,86   26,42   21,12  


Plug in Hybrid  112,22   85,54   67,71   95,74   60,34   39,16  


Electric  -     -     -     126,95   44,04   -    


Fuel cell48  -     -     -     444,32   154,12   -    


Weighted average 242 186 90 75,90 63,01 31,54 


 


Table 57 - NOx emissions of light commercial vehicles 


gNOx/vkm Tank-to-wheel 


year 2018 2030 2050 


Diesel  1,43   0,26   0,11  


Gasoline  0,24   0,03   0,03  


ICE gaseous  3,46   2,87   2,30  


Plug in Hybrid49  1,14   0,21   0,08  


Electric  -     -     -    


Fuel cell  -     -     -    


Weighted average  1,35   0,24   0,07  


 


  


48 The well-to-tank CO2 emissions for hydrogen LCV’s were calculated based on te well-to-tank emissions of LCV’s and 


conversion factors from (CE Delft, 2021). In this calculation, it is assumed that the hydrogen is produced from electricity 


with average EU emissions of electricity production. 


49 The HBEFA value for Plug-in Hybrid as been adapted to 80% of the value of Diesel. This choice was made as the 


HBEFA is too high in comparison to the diesel value. 
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Table 58 - PM10 emissions of light commercial vehicles 


gPM10/vkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


Diesel  0,03   0,03   0,03   0,04   0,04   0,04  


Gasoline  0,03   0,03   0,03   0,04   0,04   0,04  


ICE gaseous  0,01   0,01   0,01   0,04   0,04   0,04  


Plug in Hybrid  0,01   0,01   0,01   0,04   0,04   0,04  


Electric  -     -     -     0,04   0,04   0,04  


Fuel cell  -     -     -     0,04   0,04   0,04  


Weighted average 0,03 0,03 0,02  0,04   0,04   0,04  


 


Table 59 - Energy use of light commercial vehicles 


MJ/vkm Combustion 


year 2018 2030 2050 


Diesel  3,57   3,00   2,33  


Gasoline  2,77   2,12   1,66  


ICE gaseous  3,46   2,87   2,30  


Plug in Hybrid - fossil50  2,72   2,28   1,77  


Plug in hybrid - electricity  0,43   0,36   0,28  


Electric  1,52   1,59   1,59  


Fuel cell [hydrogen]  2,30   2,39   2,40  


 


E Heavy Goods Vehicles 


The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based  HBEFA 4.1 


(INFRAS, 2019). Since the year 2018 is not one of the output years, the emission factors for this year are a 


linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based on 


STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use with 


emission factors based on STREAM freight transportation (CE Delft, 2021). 


For some emission factors, additional calculations had to be made. In these cases, a short explanation is 


provided in the footnotes. 


Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 


have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-


nologies with respect to the total vehicle kilometers.  


 


 


 


 


  


50 The energy use (both fossil fuels and electricity) of plugin hybrid LCV’s was calculated based on MJ/MJ conversion 


factors from (CE Delft, 2021). 
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For the base year, the relative shares have been constructed with use of the share of each fuel technology 


of the total amount of vehicles in the SURE area countries (ACEA, 2021) , the country’s share in the total 


fleet of the SURE area and an estimation of the yearly average mileage per fuel type51. For future years, the 


weight of each fuel technology in the total amount of vehicle kilometres was modelled based on to the fleet 


development in the baseline scenario of to the assessment of the European Green Deal (European 


Commission, 2020)  


Table 61 to Table 63 contain the relevant emission factors. 


 


Table 60 - Share of truck technologies in vehicle-kilometres 


Year 2018 2030 2050 


Diesel 100% 77% 13% 


Gasoline 0% 16% 26% 


ICE gaseous 0% 6% 17% 


Plug in Hybrid 0% 1% 19% 


Electric 0% 0% 26% 


Fuel cell 100% 77% 13% 


 


Table 61 - Greenhouse gas emissions of heavy goods vehicles. 


gCO2e/vkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


Diesel 851,24 671,94 510,07 272,04 216,11 164,05 


ICE gaseous 501,72 465,51 370,88 95,19 90,32 71,96 


Plug in Hybrid52 680,99 537,55 408,06 330,46 202,76 131,24 


Electric  -     -     -    302,67 106,97 0,00 


Fuel cell  -     -     -    1.059,34 374,41 0,00 


Weighted average 850 627 230 271,51 194,57 61,69 


 


Table 62 - NOx emissions of heavy goods vehicles. 


gNOx/vkm Tank-to-wheel 


year 2018 2030 2050 


Diesel 7,38 5,78 1,35 


ICE gaseous 0,74 0,40 0,39 


Plug in Hybrid 5,91 4,63 1,08 


Electric - - - 


Fuel cell - - - 


Weighted average 7,36 4,82 0,45 


  


51 It was assumed that, due to the shorter range, only trucks which drive less than 400km per day electrify before 2030. 


With use of provided data from Statistics Netherlands, it was established that this category of trucks has a 30% lower 


yearly mileage compared to the average of all trucks. The assumption was made that all non-electric trucks have on 


average equal yearly mileages (which increase with a higher share of electric vehicle, since this means that more trucks 


with relatively low mileage are electrified). 


52 The CO2 emission factors of plugin-hybrid trucks were calculated with use of conversion factors from (CE Delft, 2021). 
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Table 63 - PM10 emissions of heavy goods vehicles. 


gPM10/vkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


Diesel 0,004 0,004 0,004 0,004 0,004 0,004 


ICE gaseous 0,004 0,004 0,004 0,004 0,004 0,004 


Plug in Hybrid 0,004 0,004 0,004 0,004 0,004 0,004 


Electric 0,004 0,004 0,004 0,004 0,004 0,004 


Fuel cell 0,004 0,004 0,004 0,004 0,004 0,004 


Weighted average 0,004 0,004 0,004 0,004 0,004 0,004 


 


Table 64 - Energy use of heavy goods vehicles. 


MJ/vkm Combustion 


year 2018 2030 2050 


Diesel 12,31 9,78 7,42 


ICE gaseous 10,35 9,82 7,82 


Plug in Hybrid - fossil53 9,85 7,82 5,94 


Plug in hybrid - electricity 1,35 1,08 0,82 


Electric 3,63 3,85 2,96 


Fuel cell [hydrogen]  5,49   5,82   4,47  


 


F Aviation – Passengers 


For passenger flights, a distinction is made between short haul (<700km) and medium and long haul 


(>700km). 


The greenhouse gas (Table 65) and energy use (Table 68) factors are presented per passenger-kilometer, 


since these are relevant for all stages of the flight. The NOx (Table 66) and PM10 (Table 67) emissions are 


presented in units per passenger per landing-and-take-off (LtO) cycle, since those emissions have negligible 


effect at high altitude. 


The 2018 emission factors are based on (CE Delft, 2021) and are considered to be representative for the 


SURE area.  


For the future emission factors, a 1% yearly efficiency improvement was assumed for both energy use, CO2 


emissions, NOx emissions and PM10 (exhaust) emissions. This choice is motivated by the projected effi-


ciency improvements from two recent studies (ICAO, 2019; EEA; EASA; Eurocontrol, 2019)54.  


  


53 The energy use (both fossil fuels and electricity) of plugin hybrid HGV’s was calculated based on MJ/MJ conversion 


factors from (CE Delft, 2021). 


54 This is a lower estimate than the ICAO goals of 2% fuel efficiency improvements per year. However, they indicate that 


in the base line scenario, even with the most optimistic scenario, only 1,37% yearly improvements are achieved.  
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Table 65 - Greenhouse gas emissions of aviation - passengers. 


gCO2e/pkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


short haul (<700km) 135,43 120,05 98,19 37,62 29,52 19,71 


long haul (>700km)  76,94 68,20 55,78 21,37 16,77 11,20 


Weighted average 79,16 70,16 57,39 26,84 21,06 14,06 


 


Table 66 - NOx emissions of aviation - passengers. 


gNOx/p/LTO Tank-to-wheel 


year 2018 2030 2050 


short haul (<700km) 127,41 112,93 92,37 


long haul (>700km)  106,16 94,10 76,96 


Weighted average 113,31 100,43 82,14 


 


Table 67 - PM10 emissions of aviation - passengers. 


gPM10/p/LTO Well-to-wheel Combustion Well-to-wheel Wear 


year 2018 2030 2050 2018 2030 2050 


short haul (<700km) 0,77 0,68 0,56 0,90 0,90 0,90 


long haul (>700km)  0,60 0,53 0,44 0,69 0,69 0,69 


Weighted average 0,66 0,58 0,48 0,76 0,76 0,76 


 


Table 68 – Energy use of aviation - passengers. 


MJ/pkm Combustion 


year 2018 2030 2050 


short haul (<700km) 1,88 1,67 1,36 


long haul (>700km)  1,07 0,95 0,77 


 


G Aviation – Freight 


For freight flights, a distinction is made between short haul (<700km) and medium and long haul (>700km). 


Greenhouse gas emissions (Table 69) and energy use (Table 72) factors are presented per ton-kilometer, 


since these are relevant for all stages of the flight. The NOx (Table 66) and PM10 (Table 67) emissions are 


presented in units per ton per landing-and-take-off (LtO) cycle, since those emissions have negligible effect 


at high altitude.  


The 2018 emission factors are based on (CE Delft, 2021) and considered representative for all flights in the 


SURE area55.  


For the future emission factors, the same assumptions as for passenger flights have been used. 


 


  


55 This is representative for flights leaving from airports in other SURE area countries. 
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Table 69 - Greenhouse gas emissions of aviation - freight 


gCO2e/tkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


short haul (<700km) 1.191,19 1.055,86 863,59 330,89 259,65 173,35 


long haul (>700km)  434,38 385,03 314,92 120,66 94,69 63,21 


Weighted average 436,13 386,58 316,18 141,96 111,40 74,37 


 


Table 70 - NOx emissions of aviation - freight 


gNOx/t/LTO Tank-to-wheel 


year 2018 2030 2050 


short haul (<700km) 2040,28 1.808,48 1.479,16 


long haul (>700km)  501,44 444,47 363,53 


Weighted average 657,35 582,66 476,56 


 


Table 71  PM10 emissions of aviation - freight 


gPM10/t/LTO Well-to-wheel Combustion Well-to-wheel Wear 


year 2018 2030 2050 2018 2030 2050 


short haul (<700km) 10,08 8,94 7,31 11,88 11,88 11,88 


long haul (>700km)  2,45 2,17 1,78 2,81 2,81 2,81 


Weighted average 3,23 2,86 2,34 3,73 3,73 3,73 


 


Table 72 - Energy use of aviation - freight 


MJ/tkm Combustion 


year 2018 2030 2050 


short haul (<700km) 16,54 14,66 11,99 


long haul (>700km)  6,03 5,35 4,37 


 


H Rail – Passengers 


For passenger trains, a distinction is made between electric- and diesel local trains, electric InterCitys and 


electric high speed trains. 


The 2018 TTW CO2-emissions and energy use of all four train types are based on representative emissions 


for the Netherlands (Rijkswaterstaat, 2021). The NOx and PM10 (combustion) emission factors are based on 


emission values of 42 g NOx/ kg diesel and 0.96 g PM10 per kg diesel according to (IFEU et al, 2019). The 


non-exhaust PM10 emission factors are based on (CE Delft, 2014). 


For the 2030 and 2050 emission factors, the following assumptions were made: 


- For the CO2 emission factors, a yearly efficiency increase of 2% was assumed. This is in line with 


the achieved efficiency improvements in the last decade as well as ambitions of the Dutch Railways 


for future years (Nationale Spoorwegen, 2020). Different sources for the Netherlands 


(Kennisinstituut voor Mobiliteitsbeleid, 2016; CE Delft, 2021) and Germany (Fraunhofer ISI; CE 


Delft; Ramboll, 2020) show that these efficiency improvements are roughly in line with past achieve-


ments and future expectations (Planbureau voor de leefomgeving, 2020). 
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- For NOx emissions, the future emission factors are reaching the level of the stage V emission 


standard (3 g NOx/ kWh). It is assumed that 50% of the engines meets this standard in 2030 and 


100% in 2050.. 


- For exhaust PM10 emissions, the future emission factors are reaching the level of the stage V emis-


sion standard (0,025 g/ kWh). It is assumed that 50% of the engines meets this standard in 2030 


and 100% in 2050... The non-exhaust PM10 emission factors were assumed to be constant over 


time. 


 


Table 73 - Greenhouse gas emissions of passenger trains 


gCO2e/pkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


electric - intercity - - - 11,35 2,92 0,00 


electric - high speed - - - 13,53 3,49 0,00 


electric - local - - - 22,69 5,85 0,00 


diesel - local 69,00 53,36 35,62 22,04 17,04 11,38 


 


Table 74 - NOx emissions of passenger trains 


gNOx/pkm Tank-to-wheel 


year 2018 2030 2050 


electric - intercity - - - 


electric - high speed - - - 


electric - local - - - 


diesel - local 0,99 0,64 0,29 


 


Table 75 - PM10 emissions of passenger trains 


gPM10/pkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


electric - intercity - - - 0,016 0,016 0,016 


electric - high speed - - - 0,013 0,013 0,013 


electric - local - - - 0,026 0,026 0,026 


diesel - local 0,02 0,01 0,00 0,029 0,029 0,029 


 


Table 76 - Energy use of passenger trains 


MJ/pkm Combustion 


year 2018 2030 2050 


electric - intercity 0,14 0,11 0,07 


electric - high speed 0,16 0,13 0,08 


electric - local 0,27 0,21 0,14 


diesel - local 1,00 0,77 0,51 
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I Rail – Freight 


For freight trains, a distinction was made between container trains and ‘other’ trains56, which both can either 


be electric or diesel. 


The 2018 emission factors are based on (CE Delft, 2021).  


For the years 2030 and 2050, the same efficiency improvements were assumed as for passenger trains. 


 


Table 77 – Greenhouse gas emissions of freight trains 


gCO2e/tkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


electric - container - - - 9,17 2,40 0,00 


electric - other - - - 6,67 1,74 0,00 


diesel - container 20,30 15,93 10,63 6,41 5,03 3,36 


diesel - other 14,40 11,30 7,54 4,64 3,64 2,43 


 


Table 78 – NOx emissions of freight trains 


gNOx/tkm Tank-to-wheel 


year 2018 2030 2050 


electric - container - - - 


electric - other - - - 


diesel - container 0,29 0,19 0,08 


diesel - other 0,20 0,13 0,06 


 


Table 79 – PM10 emissions of freight trains. 


gPM10/tkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


electric - container - - - 0,007 0,007 0,007 


electric - other - - - 0,005 0,005 0,005 


diesel - container 0,007 0,004 0,000 0,007 0,007 0,007 


diesel - other 0,005 0,000 0,000 0,005 0,005 0,005 


 


Table 80 – Energy use of freight trains. 


MJ/tkm Combustion 


year 2018 2030 2050 


electric - container 0,11 0,09 0,06 


electric - other 0,08 0,06 0,04 


diesel - container 0,29 0,23 0,15 


diesel - other 0,21 0,16 0,11 


 


  


56 The ‘other’ category mainly consists of bulk/packaged goods transport. 
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J Inland Navigation 


For inland navigation, no distinction is made between different vessel types.  


The 2018 emission factors are average for the Rhine area and based on (Fraunhofer, CE Delft, 2020) and  


(CE Delft, 2021). 


The future emission factors for CO2 are in line with (European Commission, 2020). The NOx an PM emission 


factors have been estimated based on an engine fleet model and emission factors per technology developed 


in the CLINSH project (to be published in 2021).  


 


Table 81 - Greenhouse gas emissions of inland navigation. 


gCO2e/tkm Tank-to-wheel Well-to-tank 


year 2018 2030 2050 2018 2030 2050 


Average vessel 24,75 20,64 15,26 8,09 6,75 4,99 


 


Table 82 - NOx emissions of inland navigation. 


gNOx/tkm Tank-to-wheel 


year 2018 2030 2050 


Average vessel 0,50 0,41 0,17 


 


Table 83 - PM10 emissions of inland navigation. 


gPM10/tkm Combustion Wear 


year 2018 2030 2050 2018 2030 2050 


Average vessel 0,014 0,011 0,004 - - - 


 


Table 84 - Energy use of inland navigation. 


MJ/tkm Combustion 


year 2018 2030 2050 


Average vessel 0,35 0,29 0,21 


 







INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 


 ESPON // espon.eu 159 


Annex 11. Maps from 
Transtools 


A Zoning Used for Analysis 


 


 


Figure 38 – Map with zoning used for the analysis 
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Figure 39 – Aggregation of zoning from Transtools 
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B Networks from Transtools 


 


Figure 40 - Overview of the speed on the networks (in km/h) from Transtools3 
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Figure 41 - Overview of the rail links with speed (in km/h) from Transtool3 


 


 







INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 


 ESPON // espon.eu 163 


Annex 12. Map of Cities 
targeted by the ZEZ Policy 
Measure 
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Figure 42 – Map of cities in the SURE area targeted by the ZEZ policy measure
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Annex 13. Preliminary 
Overview of existing LEZ in 
the SURE Area 
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Annex 14. Case Studies 
LEZ 


Several case studies are presented in this section, providing information on Expected Behavioral Responses 


in different contexts. 


A Source: ADEME, "Low Emission Zones (LEZ) across 


Europe - Deployment, feedback, impact assessment 


and system efficiency", 2020 (Pages 128 et following) 


Sweden 


Sweden is a pioneer in the implementation of low-emission zones, since three Swedish cities implemented 


this scheme in 1996, including Stockholm. A report submitted in 2008 by the Stockholm City Transport Office 


shows that its low-emission zone has led to a change in the vehicle fleet and more specifically an energy 


substitution: 


- For trucks: decrease in the number of gasoline trucks in favour of gas and diesel  


- For buses: reduction in the number of petrol and diesel buses in favour of ethanol and gas  


Netherlands 


The following graph shows the difference in the composition of the fleet between cities that have a low-


emission zone and those that do not. The "less polluting" vehicles are in greater proportion in cities operating 


an LEZ, which proves the impact of the LEZ on fleet renewal. The study from which this graph is derived 


also indicates that the proportion of Euro V vehicles is 25% in cities operating an LEZ compared to 13% in 


cities without an LEZ.  


 


 


Figure 43 - Composition of the park in and outside Dutch LEZs - Source: Buck 
Consultants International and Goudappel Coffeng (2009) 



https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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According to an article by the Dutch Central Bureau of Statistics (Centraal  Bureau voor de Statistiek,CBS) 


published in July 2017, the decrease in the number of old diesel vehicles is by far the most significant in 


Rotterdam and Utrecht compared to other cities in the country. Two municipalities have each introduced an 


LEZ in recent years for passenger vehicles, as well as a financial support program for the owners of vehicles 


affected by traffic restrictions. Since the beginning of 2016, a LEZ has been in force in Rotterdam for pas-


senger vehicles. Between 1 January 2016 and 1 January 2017, the number of diesel vehicles prior to the 


Euro 3 standard almost halved (-45%), from around 3,200 to 2,200 vehicles (see figure below). 


 


Figure 44 – Decrease of number of Diesel vehicles 2016-2017 (LEZ Rotterdam) 


 


By way of comparison, in the country's other highly urbanized cities, the number of older diesel vehicles 


decreased by 21% compared to the previous year. In the Netherlands, the average decrease between 2016 


and 2017 is 18%.  


In Utrecht, an LEZ for passenger cars was introduced in 2015 (traffic prohibited for diesel vehicles prior to 


Euro 3). In2014 and early 2016, the decrease observed on these vehicles is much greater than for other 


years and other cities in the country: about -40% between 2014 and 2015, about -35% between 2015 and 


2016 (see Figure 83). Between 2016 and 2017, the decrease is less significant than the previous two years 


but is still -20%, up to the national average decrease. Thus, on 1 January 2017, the number of diesel vehicles 


prior to Euro 3 in Utrecht was the lowest of the four largest cities in the Netherlands. In Amsterdam and The 


Hague, there is still no LEZ for passenger cars. The number of older diesel-powered vehicles decreased in 


these cities at the beginning of 2017 by -24% and -20% respectively compared to the previous year. 
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Figure 45 – Impact of the Utrecht LEZ 


 


Germany - Berlin 


The Berlin Senate carried out an ex ante study of road traffic and the composition of the park following the 


establishment of the Low Emission Zone. This study shows that the LEZ does not really show a downward 


trend in the number of vehicles on the road. The sharp drop in traffic observed between 2007 and 2008 (as 


a reminder, the Berlin LEZ started in January 2008) is general and can be explained by the peaks in fuel 


prices and Berlin's transport policy to promote cleaner modes of transport. 


On the other hand, the LEZ has had a clear influence on the modernisation of diesel vehicles.  


Thus, in September 2010, euro 4 and euro 3 light diesel vehicles equipped with a particle filter represented 


91% of the fleet, while the projection on the same horizon without an LEZ gave a rate of 49% for the same 


category of vehicle.  


Impacts on freight transport 


A study was conducted in 2011 by Danielis on the Milan Ecopass and brings results on the subject. The 


number of daily cargo vehicles in the Ecopass area was 13,040 before the introduction of the system, and 


9,521 after. This means that the supply of companies and residents of the centre of Milan continued to take 


place (without any major problems identified) with 27% fewer vehicles. In addition, the number of alternative 


fuel or "zero-emission" cargo vehicles passing through the area increased from 92 to 1,089 during the period. 


 


A study conducted by IFSTTAR as part of the RETMIF project between 2013 and 2015 had the objectives 


of understanding the extent to which the implementation of an LEZ influences and modifies the activity of 


freight transport. Of the three areas studied, the report concludes that the Low Emission Zone had no real 


impact on the number of vehicles circulated (car traffic in terms of volume). On the other hand, it has speeded 


up the renewal of the fleet of the vehicles concerned. 
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Figure 46 - Impact of the Berlin LEZ on road traffic (source: Berlin Senate) 


 


 


Figure 47 - Impact of the Berlin LEZ on the composition of the park (source: Berlin 
Senate) 


United Kingdom (London) 


Transport for London studied the impact of the LEZ on the composition of the heavy goods vehicle fleet at 


the end of 2008 after a year of implementation of the first two phases of the London LEZ. 
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Figure 48 – Impact of the London LEZ on the composition of the heavy goods vehicle 
fleet 


It can be seen that, in the absence of LEZs, on articulated heavy goods vehicles (Figure 86), 12% of vehicles 


would not have met the LEZ standard as it was at the end of 2008 (vehicles of Euro II or lower standards). 


With the introduction of the LEZ at the end of 2008, only 3% of vehicles did not meet the standards of the 


LEZ. The modernisation of the vehicles has taken place mainly in the form of the replacement of Euro II 


vehicles by Euro III vehicles. 


A study published in 2013 shows continuity with the results at the end of 2008 concerning the modernisation 


of the heavy goods vehicle fleet. According to this study, the Low Emission Zone would have allowed 20% 


of heavy goods vehicles to switch to "cleaner" vehicles. In addition, vans over 1.3 tonnes, included in the 


LEZ since January 2012, seem to follow the same path as heavy goods vehicles with a reduction in the 


number of vehicles that do not meet the standards of the LEZ.57 


 


B HASKONINGDHV NEDERLAND B.V., Onderzoek effec-


ten milieuzone Den Haag, 2019 


HDVs 


Three years after the introduction of the environmental zone for freight traffic in 11 cities, a study has been 


carried out effects in practice (Goudappel Coffeng, Buck Consultants, 2010). The effects are based on the 


practical composition of truck parks (registration of registration plates) before and after the introduction of 


the environmental zone and model calculations based on those truck parks. It follows from the research that, 


by introducing the environmental zone, the number of vehicles that did not meet the admission requirements 


about 3 years after introduction had been halved (average picture the cities concerned). On average, 25% 


of the trucks observed did not comply with the admission requirements. Approximately 1/3 of these had an 


exemption (due to special vehicle or national or local exemption). The remaining 2/3 were in violation (about 


  
57 C Ellison, R.B., Greaves, S.P. & Hensher, D.A., 2013. Five Years of London's low emission zone: Effects on vehicle 
fleet composition and air quality. Transportation Research Part D 23, 25-33.   



https://teams.microsoft.com/l/file/CDF5D6A9-369D-43DB-BCC5-1634A9FFCDC1?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2019_onderzoek%20effecten%20milieuzone%20Den%20Haag.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/CDF5D6A9-369D-43DB-BCC5-1634A9FFCDC1?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2019_onderzoek%20effecten%20milieuzone%20Den%20Haag.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a





INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 


172 ESPON // espon.eu 


1 in 6 trucks). In cities where there was enforcement with cameras, the percentage of offenders is signifi-


cantly lower (75% to 80% lower) than in cities where random checks were carried out by special investigators 


(boas). For the Amsterdam situation, it was found that the truck park did not become significantly cleaner as 


a result. More exemptions were applied for there. It has been concluded that enforcement and exemption 


were found to be communicating vessels. 


Passenger cars & LDVs 


Utrecht : After the introduction of the environmental zone for passenger and order traffic (1 January 2015), 


TNO carried out research into the effects (Eijk, Voogt, 2016). The survey shows, on the basis of registration 


tests before and six months after the introduction of the environmental zone, the share of diesel vehicles 


that are not allowed in the zone13 had decreased by 70% (vans) to 80% (passenger cars). 


Rotterdam : After the introduction of the environmental zone for passenger and order traffic (1 January 2016), 


the municipality of Rotterdam and the environmental service DCMR carried out research into the effects 


(Municipality of Rotterdam, 2017). The survey shows, based on registration tests before and 11 months after 


the introduction of the environmental zone, that the proportion of vehicles that are not allowed to enter the 


zone had fallen by 75% (petrol vans or LPG) to 93% (passenger and van diesel). The number of registrations 


within Rotterdam of vehicles that are not allowed into the environmental zone has roughly halved after its 


introduction. This applies to both vehicles registered within the environmental zone and vehicles registered 


outside the zone. 


Traffic effects: external influence and transit 


In terms of traffic effects, radiance effects and reversing movements can be relevant. The effects have been 


calculated within the environmental zone. The environmental zone will also have an external radiance effect 


because traffic with an origin or destination within the environmental zone is become cleaner. Where this 


environmental zone-related traffic is outside the environmental zone, there will also be effects (less emis-


sions). These radiance effects have not been included in this study. 


C Institute of Transport Economics, “Low Emission Zo-


nes in Europe - Requirements, enforcement and air 


quality”, 2018. 


London (p.16) 


Ellison et al. (2013) studied the effect of the London LEZ in the period 2001 to 2011 and found that the zone 


increased the rate of fleet turnover in the first years after the introduction. They also report on an overall 


increase in freight vehicles in London and more HDVs inside the zone. At the same time some of the freight 


increase resulted in change of vehicle types with more use of LCVs. 


The Netherlands (p. 43) 


The actual traffic volumes passing the measurement sites are lacking in both of these studies. Panteliadis 


et al. (2014) discuss the uncertainty related to changes in traffic volumes, and that their reported effect of 


the LEZ could have been biased by this. They also indicate a lack of monitoring stations outside the LEZ, 


that would allow for getting a better understanding of the role of background concentrations. It should also 


be noted that the street used in Panteliadis et al. (2014) is also not the same as in Boogaard et al. (2012) 


for Amsterdam. 


For changes in vehicle fleets, a study from 2009 referred to in Ademe (2018) report on clear differences in 


fleet composition when comparing cites with and without a LEZ. Cities with LEZ have fewer old vehicles and 


more of the newest models. 


TNO have studied effects of possibly including light commercial vehicles, taxis and coaches in the LEZ in 


Amsterdam (Verbeek 2015). TNO looked at the effect of banning commercial vehicles older than 2000 year 


models, only allowing coaches with at least Euro IV and taxis with at least Euro 5. With the proposed re-


strictions it was found that almost all vehicles will anyway be compliant in the planned year of implementation 


which was 2017, and hence the non-compliant vehicles contribute to only a small fraction of the total km 


driven. The extra effect of these possible new zone restrictions would be negligible. 



https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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D Matevž OBRECHT, Bojan ROSI, Tajda POTRČ: REVIEW OF LOW 
EMISSION ZONES IN EUROPE: CASE OF LONDON AND GERMAN 
CITIES, 2017. 


 


Low emission zone in London 


Since implementation was phasal, data about its success are not yet sufficient. However, many improve-


ments were identified in recent years, such as the turnover of fleet for problematic vehicle classes. In the 


second phase (starting in 2012), light commercial vehicles became subject of the low emission vehicle 


scheme and it also showed similar effect – turnover of a fleet. Despite the growth in freight vehicles operating 


in London, the number of pre-Euro 3 vehicles has been decreased and switched from rigid vehicles to light 


commercial vehicles. 


Key achievements obtained with implementation of a low emission zone in London are:  


• Vehicle fleet change (people buying new produced cars with better environmental performance) 


• Downsizing - turnover from heavy to light vehicles; 


• Additional 20% drop in pre Euro 3 rigid vehicles in London (in comparison with areas outside LEZ); 


• Additional 10% drop in pre Euro 3 LCVs in London (in comparison with areas outside LEZ). 


  



https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a

https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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Annex 15. Approach 
Assessment the Impact ZEZ 
on the Environment 


A simplified simulation model has been developed to take into account the input data from the Baseline 


scenario and the relevant parameters for the specific analysis of the ZEZ policy measure. The data from the 


Baseline scenario is the reference to which the impacts of the Zero Emission Zones policy measure are 


compared. 


The following steps have been performed for the impacts assessment of the Zero Emission Zones policy 


measure, both for the reference scenario and the scenario with the implementation of the Zero Emission 


Zones policy measure. The difference between these two scenarios provides an estimation of the impact of 


the policy measure on the environment. 


 


The above-mentioned successive steps of the process are detailed hereafter. 


Passenger and freight flows in city 


It is proposed to consider the Brussels Capital Region (Région de Bruxelles-Capitale) as the reference and 


starting point city. The following information is available for Brussels, which represent a clear starting point: 


- City/ Region boundaries= NUTS3 boundaries 


- Transport and population data available from the Baseline scenario and from specific studies for 


Brussels: 


o Population (current, forecasts) 


o Number of passenger trips per year (vehicle-km) 


o Number of freight trips per year (vehicle-km) 


- The ZEZ policy measure and the timeframe for implementation are well defined. 


It should be noted that the HGV and coaches will not be banned in the Brussels Capital Region in 2035, for 


several reasons, such as: lack of non-thermic alternatives, potential risk of transfer to LGV, length of trips. 


A scenario with a ban of HGV and coaches has however been developed in this study in order to have an 


exhaustive view of ZEZ without thermic vehicles.  


Scale factor: SURE area 


The approach selected is to proceed with the same evaluation for all the other cities concerned in the SURE 


area. As shown in Annex 12, about 53 cities currently have more than 100.000 inhabitants in the SURE 


area. The scale factor takes into account the population of these cities with reference to Brussels, and the 


forecasted growth of trips at different horizons (2030, 2050). This has been performed at the NUTS3 level. 


Fleet by type of fuel 


The composition of the fleet of vehicles by type of fuel is available from the Baseline scenario for passenger 


cars and freight/ commercial vehicles. The same data is considered for all the cities selected in the SURE 


area. The time horizons considered are 2010, 2030, 2050 (data from the Baseline scenario). The values for 


the intermediate years are calculated by interpolation. 
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Evolution of flows 


The “Evolution of flows” parameter has not been used as a scale factor for the policy measure, referring to 


the foreseen stability of the behaviours following the implementation of the policy measure, as mentioned in 


section 4.2.3.  


Evolution of vehicle-km by power source 


The evolution of vehicle-km performed by power source has been calculated in function of the following 


parameters: 


- Evolution of flows in the baseline scenario for the fleet of vehicles by type of fuel 


• Diesel/ Gasoline (only for passenger cars and LGV)/ ICE gaseous/ Plug in Hybrid/ Electric/ 


Fuel cell 


- Evolution of flows according to the implementation of the ZEZ policy measure for the fleet of vehi-


cles by type of fuel (same categories of fuel) 


Emissions of CO2, NOx and PM10 


The emissions of CO2, NOx and PM10 have been calculated on the basis of the following parameters: 


- Evolution of flows for the fleet of vehicles by type of fuel as mentioned above 


- Unit values of emission factors (see Annex 9) 


• gCO2eq/vkm 


• gNOx/vkm 


• gPM10/vkm 
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Annex 16. Possible 
Benefits of Harmonisation58  


 


Possible benefits of harmonised ZEZ are: 


• Time and operational costs in order to find and obtain all relevant information for more than one 


time low emission zone may significantly decrease;  


• The fleet of service providers may be more efficiently applied:  


- Planning of delivery becomes easier as exchangeability between the vehicles will increase (ef-


ficiency improvement);  


- There may be economies of scale for providers as the required types of goods vehicles may 


decrease. The fleet composition becomes more efficient. For example, a provider can handle its 


operations with 5 types of vehicles (specific environmental performance and fuel type) instead of 


10 types of vehicles;  


- The fleet can be more efficiently used. Fewer vehicles may be required (lower operational costs). 


• Economies of scale savings for manufacturers of charging and payment technological de-


vices;  


• Lower operating costs for logistic service providers and other road users as a result of main-


streamed design requirements for vehicles (via economies of scale for car manufacturers, although 


this assumes environmental technical standards to be a key determinant of manufacturing choices);  


• Positive impact on “the image and the business climate of (in particular) inner-cities”. “In 


the present situation companies may be deterred by the different schemes in use and the unpre-


dictability of possible adaptions. Harmonisation may lead to more consistently applied access re-


striction schemes and also to greater predictability. This can contribute to the business climate and 


functioning of inner-cities in general”;  


• Potential reductions in the amount of vehicles and vehicle-kilometres, thus resulting in external 


benefits, such as lower emissions, lower noise, improved road safety, etc. However, “some 


cities could benefit of harmonisation, others may not”; 


• Greater citizen acceptance;  


• Uniform requirements and procedures are easier to adapt to;  


• Increases transferability of information and best practices;  


• Facilitate development of innovative approaches with wider applicability;  


• Help cities to efficiently implement LEZ. 


 


  
58 Ecorys, Feasibility study : European City Pass for Low Emission Zones, 2014. 
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Annex 17. Possible Areas 
of Harmonisation 


 


 


  Advantages  Disadvantages 


1. LEZ planning and Implementation 


Criteria defining LEZ:  
- vehicle exclusion criteria based on technical crite-
ria e.g. Euro emission classes; 
- vehicle inclusion criteria e.g. vehicles equipped 
with particle filters, electric cars etc.;  
- high-emitting vehicles;  
- regulation criteria based on charging in relation to 
emissions. 


- maximum use of existing 
knowledge and experiences;  
- preventing cities from pit-
falls;  
- cost and time savings for us-
ers and suppliers. 


- subsidiarity issue; 
- costs for adjusting existing local practices exclusion 
/ inclusion criteria: 
- no legal context / base; 
- cannot be more specific than using Euro X stand-
ards; 
- tension between overall 
mobility and air quality (for example old but full 
buses). 


Signage (road signs at LEZ boundaries and ap-
proach roads to LEZ). 


- cost savings design; 
- service for the users (recog-
nition). 


- costs for adjusting existing local practices; 
- subsidiarity aspect. 


Legal requirements (local, national, EU). - efficiency gains through har-
monisation 


- subsidiarity issue 


2. Administration  


Procedure to obtain permits including applications 
for exceptions. 


- cost and time savings for us-
ers and cities 


- how to deal with occasional / foreign visitors;  
- to be sent by post ??  
- It has to be determined which Euro class the vehicle 
is type approved into. This implies making available 
the conformity certificate to the authority or organiza-
tion that issues the sticker. 


Rules for the approval, verification and certification 
of aftertreatment or retrofitting devices for older ve-
hicles (particle filters, catalysts, etc.) to meet a 
higher EURO emission standard. 


- cost and time savings for us-
ers, suppliers and cities 


- costs for adjusting existing national/local practices; 
- subsidiarity aspect. 


Method of payment, if any (interoperable fare 
management, such as the European Electronic Toll 
Service, EETS). 


- cost and time savings for us-
ers and cities 


- costs for adjusting existing local practices; 
- very subsidiary as with parking and traffic subsidi-
arity aspect; 
- how to deal with occasional / foreign visitors; 
- uniform system difficult: Annual fee? Per entry fee? 
Link to actual km driven / pollution? 


3. Information systems 


e-Reporting and database notification. - cost and time savings for cit-
ies; 
- guarantee that the relevant 
info on LEZ's is up to date and 
reliable.  


- costs for adjusting existing local practices; 
- subsidiarity aspect. 


Information systems and services, including: 
- translation; 
- best practices and harmonization; 
- information for users on LEZ status and require-
ments; 
- real-time "mobility data" openly accessible 
to public and commercial users. 


- useful tool for cities, to set up 
and implement the LEZ 
scheme in the most efficient 
way 


- costs for adjusting existing local practices; 
- subsidiarity aspect; 
- Stickers should be graphical (shapes, icons, col-
ours) so that no translation is needed; 
- Information campaigns must be set up to inform cit-
izens. Without harmonisation, there is a threat that it 
will lead to an enormous confusion. 
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1 Introduction 


The main objective of this study is to provide an answer to the question to what extent the 


SURE area is moving towards greener mobility that contributes to the EU sustainability goals, 


and thus to more attractive and sustainable urban regions. 


This targeted analysis deals with the sustainable transport infrastructure in the SURE area, and 


covers the following aspects: 


 Quantitative aspects of interregional flows and the effects on sustainable development: 


To which extent are the local, regional, national and international flows of persons and 


goods affecting the sustainable growth of SURE region? How could cross-border 


movement of people and goods develop regarding different scenarios of societal, 


economic and political trends?  


 Transport and spatial policy impacts on sustainable growth: To which extent do current 


or expected transport infrastructure and spatial policies (national complemented by 


regional) in the SURE contribute to EU (transport) targets for sustainable growth? 


 Policy answers: What could be done policy wise, but also with concrete actions to better 


contribute to EU (transport) targets for sustainable growth? By which policies and 


actions, at which level and scale? 


 Concrete solutions: In particular, how can cross-border and inter-metropolitan 


cooperation contribute to achieving these targets? 


Starting from a clear focus on the – for this study – most relevant EU targets for sustainable 


growth, an overview of the current and future transport flows within the SURE area, and their 


impact on the sustainable growth in the area is provided. A baseline scenario, including the 


relevant policies and strategies in the SURE area, and more in  particular in the 3 focus corridors 


(Lille-Brussels, the Rhine-Waal Euroregion and the Rhine-Scheldt delta), will serve as the 


reference for comparing other scenarios. After looking into the main bottlenecks and challenges 


– and possible solutions - in each of the 3 focus corridors, a set of relevant policy measures to 


be assessed in detail will be selected. Finally, we synthetise the results of the analysis and look 


ahead towards implementation, and study and propose, more particularly, interesting 


cooperation opportunities. 


In principle, this study covers all modes of transport. Obviously all modes are included in the 


methodological framework, however, the extent to which all modes can be reasonably included 


in the various tasks of the project, in the tools and in the analysis will depend on the availability 


and accessibility of data. The main focus will in any case be on rail, road, water and air. For 


pipelines, for instance, the availability of data needs to be checked (e.g. BO MIRT). 
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2 Proposed Methodology 


 


2.1 Introduction 


The Three Market Arena model developed by Ghent University is the starting point and the 


structure on which the approach in this project is built. In the following sections, the model itself 


is explained and also how it can be applied in practice in the case studies in the corridors. 


2.2 Task 1: Methodological framework and needs analysis 


2.2.1 The Three Market Arena model 


The central framework of this study is the Three Market Arena Model as presented in the 


figure below. This model was composed taking into account existing and state-of-the-art 


academic research and is adapted to the specific needs of the stakeholders in the Strategic 


Urban Region of the Eurodelta (SURE). The core framework is based on: 


 The conceptual model as put forward in the ToR for this research project (ESPON 


2020), 


 The three-market model of mobility and space (Egeter & van de Riet, 1999; 


Lauwers/Allaert, 2012; Witlox/Boelens, 2016), and 


 The actor-relational approach to planning and the market arena approach (Boelens, 


2009, 2015, 2019; Loris 2020) 


Below is explained more in detail how the Three Market Arena Model is built and what it is 


composed of.
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Figure 1: Three Market Arena Model 
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Of major importance within this framework are the following aspects: 


THE RELATIONAL TURN IN SPATIAL THINKING 


(Massey 1991, Thrift 1998/2004, Amin 2002 etc.) 


Space is no longer seen as a pregiven abstract platform on which people, animals or others 


subjects act. Space is a dynamic entity made by humans, the climate, fauna & flora etc. and in 


turn influences the behaviour of these subjects. The interaction between all living things and 


space is mutually dependent, and is - in other words - always relational. 


In the context of this study, mobility and space are relational as well. Better accessibility, for 


instance, makes certain spatial developments possible, just like a specific spatial layout can 


enhance the amount, the direction or even the mode of mobility; they continuously interact. The 


Three Market Arena model indicates clearly that relations are not linear. In a linear 


methodological framework it is assumed that a specific economic growth would lead to a 


specific transport demand, which would enhance the need for additional transport means, which 


in turn would have an effect on energy demand and environmental issues etc. It also works the 


other way around, in that sense, for instance, that (1) traffic and mobility can also enhance 


economic growth (not only directly for car manufacturers for instance, but also as a spin off), 


(2) air quality demands can restrict certain traffic patterns or even enhance other transport 


modes, and (3) innovations in technology and energy resources can make some mobility 


patterns redundant etc. This also means that policy measures can influence this mobility-space 


interaction from everywhere: not only at the (linear) relation from the demand of transport 


towards the supply of transport, but also e.g. in the realm of spatial planning. The Three Market 


Arena Model takes these considerations into account. 


A SYSTEMATIC VIEW ON COMPLEXITY 


(Luhmann 1992/1997; Assche et al., 2016; Boelens, 2016) 


The specific mobility-space interaction is dependent on the interrelations within that interaction 


itself, as well as on (political) changes in its surrounding, e.g. the economic realm, financial 


resources, changing ideas with regard to safety and air quality, technological innovations etc. 


In other words, a specific mobility-space interaction is made of multiple relations,  inside as well 


as outside that interrelation. That makes the mobility-space interaction highly complex. There 


is no point in this complexity where the mobility-space interaction can be observed in its entirety. 


For that purpose, it is more workable to distinguish - within that complexity - various sub-


systems which are more or less operating as a whole. These subsystems are in a way ‘markets’, 


or better ‘market arena’s’. Within each of these arena’s all involved actors (e.g. stakeholders, 


agents, etc.) strive for a certain equilibrium of demand and supply. 3 markets are distinguished: 


(1) the travel market arena (in which the travel behaviour of people and businesses are at 


work, dependent on personal features and influencers in this regard, but also on demographic 


changes, spatial densities, functional diversity, geographic particularities etc.), (2) the 


transport market (in which intermodal transport choices are at work, based on path dependent 
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travel patterns from the above, but also and specifically on the policies of public transport & 


logistic providers, and the price and efficiency of certain (inter)modal transport systems etc.), 


(3) the traffic market arena (where the offered traffic means for travel and transport are at 


work, dependent on the efficiency, price and quality of the vehicles and infrastructure, TMS or 


ERTMS technology, IT and innovative energy facilities, online and just-in-time, MaaS etc.). 


Each of these subsystems, market arena's, operate more or less operationally closed, by 


reducing the complexity in its surrounding according to the internal structure and the financial 


possibilities, needs and (institutional) codes of that market arena. Nevertheless, that wouldn’t 


mean that the mobility-space interaction is highly fragmented, on the contrary. On regular basis 


each of these market arena’s interpenetrates or irritates the other market arena’s: for instance 


when an infrastructure provider - for instance the Dutch ProRail in the traffic market arena- can’t 


comply always and at every moment to the needs of the public transport providers, for instance 


Dutch Railways, Arriva, the Thalys Alliance or DB etc. in the transport market arena, or when 


the transport product of one or several transport providers do not comply to the smooth 


(inter)modal demands of the travellers or freighters from door-to-door (in the travel market 


arena). As such, the 3 market arena’s do need to respond to each other.  


AN ARENA APPROACH TO MOBILITY MARKETS 


(OECD, 2015; Boelens, 2017/2019; Loris, 2020) 


Moreover, and as such the three markets cannot be regarded as only specific systems or 


organisations, but as arenas wherein lots of actors operate, compete and interact. Different 


types of actors can be distinguished: business actors (such as entrepreneurs and companies), 


public actors (such as policy makers and public servants) and civic actors (such as the 


travellers, commuters and the like). When the input and interests of all three are apparent, the 


specific operation or action is the most robust or resilient, since at the same time, money, law 


and sufficient support is guaranteed. Furthermore, in each of the mobility-space markets a 


specific set of actors operate, such as the commuters, tourists etc. in the travel market; 


freighters, port authorities etc. in the transport market, and vehicle manufacturers, infrastructure 


providers etc. in the traffic market. And also here, the more these mobility-space arenas are 


interconnected and compliant with the available resources and environmental impacts, the 


more resilient and balanced the mobility flows will be. Nevertheless, actors don’t act in a void, 


but in specific settings of time and place. Institutional settings (as the various and place 


dependent rules of the game, such as law, (mobility) culture, norms and the like) can be 


distinguished, but also factors of importance (such as geographical features, financial, 


economic or energy crises, or specific hazard as the Covid pandemic, floods etc.). Especially 


in border-crossing challenges these settings have to be taken into account, to come up with 


robust policy measures and effective space-mobility proposals. 







 


ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / 
Inception Report 


6 


2.2.2 Prioritising the European Targets for sustainable growth and related 
indicators 


At an early stage of the project the European targets for sustainable growth that should be 


taken into consideration throughout the study and more in particular in the following Task 2, 


should be listed and prioritised. By analysing relevant policy documents1 and consulting the 


leading stakeholders an overview of the European targets relevant to this project can be 


provided. Taking into account the particularities and  geographic scope and focus of this project,  


not all EU targets for sustainable growth will be equally important, which is why a prioritisation 


is needed: CO2 reduction and air pollution emissions seem to be the most important targets for 


the scenarios to 2030 and 2050 and corridors/case studies. 


Other relevant EU targets for sustainable transport will be considered as well, but a prioritisation 


of targets at the start of the study is useful and brings focus and structure for the following Task 


2.  Also the indicators - linked to these targets - which will be further used in this study (Task 2)  


need to be defined. E.g. the level of CO2 emissions is the indicator linked to the leading relevant 


EU target of 55% CO2 reduction by 2030 compared to 1990; e.g. unemployment rate can be 


an indicator linked to a target focussing on strengthening the European economy… 


A discussion with the leading stakeholders regarding this matter will be held at a first work 


session. The aim is to (1) provide an overview of the EU targets for sustainable growth (long 


list) and indicators relevant to this project, and also to (2) determine a hierarchy in these which 


are the most important ones for this project. Criteria for importance are e.g. the level of urgency 


for the SURE area and the 3 corridors, the link with/impact on other targets, the extent by which 


the impacts of the policies on the targets could be quantified within the scope of this study, the 


extent to which the existing policies and strategies are aligned with the targets envisaged... The 


result of this subtask must result in a brief clarifying framework regarding EU targets for 


sustainable growth, which can be referred to in the further course of this study. 


The most important indicators, i.e. CO2 emissions and air pollution emissions, will be further 


analysed in quantitative terms, while for the indicators linked to the other targets a more 


qualitative assessment will be provided in Task 2. 


2.2.3 The Three Market Arena model as guideline throughout the study 


The Three Market Arena model is composed of various strands of academic concepts and 


professional research, and is highly relational as everything is interconnected to each other, 


and is dependent on - and at the same time a cause for - other space-mobility interest or 


actions. Nevertheless, the framework is also very much operational and can even be applied 


for specific policy measures and define implementation pathways in this respect, by following 


the 3 market arenas and the actor-networks within. In addition, the model makes interconnected 


 


1 The list of relevant policy documents – relevant for the corridors - suggested by the partner stakeholders 
in Annex 2 are a starting point, to further elaborate. 
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quantitative and qualitative research possible, enhances cross-overs and structural couplings 


and can include existing mobility-space models for specific research items. 


The example below explains – in a first draft outline - how the Three Market Arena model works 


for one policy measure “No Fly Zones < 700km”, which is a policy measure that concerns the 


whole Eurodelta region instead of one corridor in particular. 


Three Market Arena Model on the Policy measure “No Fly Zones < 700km” 


For this measure the travel market arena is the first to take a look at, since the measure mainly 


focusses on influencing travel patterns with SDG and airport capacity in mind. Based on existing data 


(before Covid) an analysis should be made of who and what is concerned: How many passengers are 


traveling from and to the major airports in the SURE (Amsterdam, Brussels, Düsseldorf, Dortmund 


Eindhoven, Rotterdam, Oostende, Charleroi, Lille…) within 700 km – on a day to day basis? And who 


specifically is involved – what type of travellers (business people, leisure/tourism, connecting flights, 


transfer flights, other reasons)?  Maps representing this data can be made. Afterwards possible 


solutions and measures that can lead to behavioural change of travellers need to be looked for (e.g. 


tax, landing restrictions, mitigation measures etc) and/or simulated where possible and useful: which 


numbers are dissolving, which are diehard. In this respect there is also a need to delve into existing 


legislation, in order to check whether the proposed measures are possible at all, in a range of 


probabilities – e.g. Open Skies treaty, the deregulation agreements since the ‘80s, and the level playing 


field agreements within EU, respectively the landing rights at the airports. Moreover, a rough simulation 


of the potential impacts of the proposed measures on the global competition of the SURE region are 


useful, as e.g. the Open Skies agreement was of major importance for the mainport policies and their 


economic success. If needed, a selection of possible measures can be made for which the volume that 


might be affected can be analysed. 


Secondly the transport market arena should be analysed. This raises the following questions: Can 


the concerned volumes hypothetically be shifted to the high speed rail network, and/or any other 


network - for instance the Flixbus services, or another transport mode? Rough estimations should be 


made, for instance, of what such a shift would mean for the day to day logistics and schedules of the 


High-Speed Trains in the various directions. Moreover, a rough estimation of what would be the impact 


on climate and energy needs (plusses and minuses), as well as on travel time, and therewith possible 


economic impact. Furthermore possible changes in focus of real estate can be mapped as well. 


Consultation of the concerned stakeholders (Thalys, Deutsche Bahn for ICE, Eurostar, SNCF, Flixbus 


and/or others) will be key here, in order to know whether or not they think such a shift is feasible and 


what it would mean for their organisations. Another check of existing legislation and institutional hick 


ups for implementation is required as well: e.g. are there possibilities to connect HST and air  ticketing 


again as well as ticketing between the HST TOC like DB, Eurostar and SNCF, given the bad 


experiences with the FYRA, and under which condition? 


Next, these impacts also need to be confronted with the traffic market arena, vice versa: Could the 


existing “hardware” cope with the extra volumes mentioned above, and/or would there then be a need 


for extra links for - or an upgrade of - the existing HST stations? Which links are already included in 


the existing mobility investment plans, and which are not? And how can alternatives be improved if 


needed? Furthermore, it needs to be checked if the current safety measures in the respective countries 


and regions are connected, and if – for instance - there is still a need to adapt and expand ERTMS. 
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Based on existing experiences, a rough estimation of the finances involved can be made. Stakeholders 


to be consulted here are the respective operation departments and infrastructure providers, in order to 


find out which are the major bottlenecks for implementation. 


From this backdrop, various policy roadmaps (minimum-maximum) can be formulated over time and 


discussed in a roundtable with all the stakeholders mentioned above, based on a preliminary cost-


benefit analysis. 


 


However, such an endeavour is highly time consuming, which makes it impossible to explore 


everything - especially in regard to this SURE area, and its vast mobility-space challenges. 


Therefore, after building the baseline scenario, a preliminary sensitivity analysis is required on 


the vast amount of proposals selected by the stakeholders, in order to define priorities during 


the course of this study in close cooperation with the stakeholders, based on rational 


arguments. The tasks described below highlight the various steps to be taken, the moments for 


mutual discussions with the stakeholders, and the moments for interviews and roundtables with 


external (other) stakeholders to explore possible pathways for implementation. The steps below 


are complementary to the working scheme present before. 


2.3 Task 2: Analysis of the network and policies of the SURE area  


2.3.1 Introduction 


This task consists of several sub-tasks and cooperation with the leading stakeholders is key. 


First, a baseline scenario is built, as a reference to compare other scenarios. Already in the 


baseline, we zoom in on the 3 corridors that are central to this study, and the case studies are 


kicked-off. Afterwards, the existing policy measures and strategies in the corridors will be the 


starting point for further research. First, the main bottlenecks that hold back sustainable growth 


of each corridor are mapped, as well as possible solutions. Finally, the relevant policy measures 


are screened and a selection of measures are selected to further analyse in detail. 


Simulations will be used in this task (see next chapters) and these will be accompanied  by 


literature, already done simulations and impact assessments, other research2, statistics… 


where relevant to fill the gaps. 


The case studies are built throughout this task. In each step, the case study corridors are further 


mapped and analysed in more depth. In Task 2, the foundation is also established for Task 3, 


where the synthesis of the analysis is made, and for Task 4, in which possible forms of 


cooperation are investigated and proposed. 


 


2 The ongoing ESPON research project IRiE (Interregional relations in Europe), for instance, deals with 
quantitative visualisations of interregional flows of goods, people & services and thus could be of 
complementary use to this task in this targeted analysis. 
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2.3.2 Task 2.1: Baseline scenario 


The starting point is to build a baseline scenario for the development of the mobility flows in the 


SURE area towards 2030 and towards 2050. This baseline scenario will serve as the reference 


for comparing the other scenarios, and will include all the existing and relevant policies, 


strategies and decisions already taken in the SURE area - and more in particular the 3 corridors. 


The focus here is on the 3 key corridors considered in this study.  


 Lille-Brussels corridor, focus on this cross-border core area, including the relations 


to bordering regions of London-Paris-Liège; 


 Rhine-Scheldt corridor, focus on the cross-border core-area between Rotterdam-


Antwerp-Gent, and bordering regions towards Lille-Brussels-Amsterdam; 


 Rhine-Waal corridor, focus on the cross-border core-area between the Randstad-


Ruhr area through Arnhem-Nijmegen, including the side-corridor over Eindhoven and 


the Eastern region of the Ruhr metropolis, and the relations to bordering regions of 


Weert/ Sittard-Frankfurt-NRW 


Map 1: Corridor focus of the study 


 


The main aim of this assessment is to provide a clear overview of the size and composition of 


the transport flows and related impacts on the EU targets for sustainable development within 


the SURE area (and to bordering regions) and the expected developments of these indicators. 
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First of all, data about the main origin-destination (OD) relations will be collected in Excel 


from existing traffic models - existing model runs, no new runs will be made.3 A database will 


be constructed with transport flows between and within NUTS 2 zones within the SURE area 


and on a more aggregated level to regions outside the SURE area. This will be done at two 


levels: 


1. At the level of the entire SURE area, mainly data on the size of the transport flows with 


only a few breakdowns (cf. Annex 1) will be collected for OD relations within this region 


and with bordering regions outside this area. 


2. At the level of the 3 corridors more detailed data will be collected, e.g. on travel 


purposes for passenger transport and NST/R-type4 for goods transport (using the 


existing information from the regional models, which is sufficiently detailed, and no new 


model runs will be made). 


Case studies in the 3 corridors – geographic focus 


The case study in each corridor will be elaborated step by step throughout the project. 


In this data collection step the geographic focus of the case studies is shaped. 


 


The Transtools3 model will be used as the main model and the results of this model will be 


validated with regional and national models . In case of inconsistencies, the Transtools3 results 


will be scaled to match with the other sources to one consistent baseline scenario - see 


Annex 1 for more details. For this purpose, the assumptions used in the regional models will 


be checked and documented, and in case of large deviations, data will - as far as possible - be 


modified or complemented based on evidence from the literature or expertise of the 


consultants. All steps will be documented. In this respect, it will also be checked whether the 


relevant policy plans and measures are already included in the regional models - if not, specific 


modifications to the data will be made where possible and useful. 


Maps (e.g. GIS-visualisations) and graphs will be drafted for the current situation, 2030 


and 2050 for the SURE area as a whole, as well as – in more detail – for the 3 corridors. 


Afterwards the extent to which the EU targets on sustainable development are met on the 


corridors in the baseline scenario is assessed. Based on the findings regarding the size and 


composition of the transport flows5 in the 3 corridors,  the indicators (e.g. CO2 emissions, air 


 


3 The existing model runs do not consider recently implemented policy decisions, e.g. the new Green 
Deal. The models will contribute to the development of local and national policies that have to be 
implemented to realise the Green Deal, e.g. which adjustments in travel costs have to be implemented. 
The reference scenario should only contain fully implemented policies, as it is the reference point for all 
possible improvements. 


4 NSTR is the update version of the NST classification for goods 


5 The transport models only have vehicle types like passenger car or heavy truck. The models do not take 
into account the switch to electric vehicles. There are additional fleet models that predict the composition 
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pollution emissions) relevant for the most important relevant EU targets for sustainable growth 


previously defined and prioritised (in Task 1), will be assessed. For the indicators of CO2 


emissions and air pollution emissions this will be done in quantitative terms, while for the other 


indicators (to be defined in Task 1) a more qualitative assessment will be provided. 


An assessment of the robustness of the baseline scenario is the next step. An analysis of 


the impact of plausible developments - more in particular of up to 6 relevant (external) societal, 


political and/or economic trends on the baseline scenario as developed above – will be 


performed. The suggestions on external trends of the partner stakeholders in this regard (cf. 


Annex 5) will be taken into account. For each of these trends it will be studied - in qualitative 


terms - what their most likely impacts on the baseline scenario will be, providing in this way 


some kind of a robustness check of this baseline scenario (i.e. it will show how ‘sensitive’ the 


baseline scenario is for changes in important external trends. It will show whether the findings 


will change significantly (and in which direction) if some trends will be different than anticipated 


for the baseline scenario).   


Finally, a first general analysis of the main institutions/organisations and leading actors 


will be carried out - according to the market arenas in the Three Market Arena model: travel, 


transport, traffic -  within mobility planning of the 3 corridors. 


The baseline scenario will be discussed with the partner stakeholders per corridor, in a 


work session per corridor.  


2.3.3 Task 2.2: From the main bottlenecks to possible solutions per corridor 


Case studies in the 3 corridors – key issues and possible solutions 


The partner stakeholders will be consulted in order to first identify the main bottlenecks at stake in each 


corridor and also to discuss and propose all possible solutions. In a group session - per corridor - the 


main bottlenecks and solution will be identified and explained. Afterwards, some targeted interviews 


will be organised afterwards to gain more insights. Interviews are arranged at a convenient time for the 


(leading) stakeholders and will be carried out by phone or video-conferencing, according to a semi-


structured questionnaire. 


 


At first, the bottlenecks, or key issues, within each of the 3 corridors - and related urban 


centers and regional cross border corridors – will be identified. Based on the baseline 


scenario for 2030 and 2050, desk research and input from the partner stakeholders, the main 


mobility-space challenges for each corridor will be listed the specific (cross-border) institutional 


hick ups, leading actors and/or factors of importance for each of the identified 


bottlenecks/challenges. In Annex 3 (stakeholder needs) a first overview is provided of the key 


 


of the fleet. For the transport flows we will limit the information on the general categories of the transport 
models. When reporting emissions in the this study we will take the shifts in the fleet into account. 
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issues the partner stakeholders in each corridor are struggling with and would like to resolve in 


one way or another: 


 For the Rhine-Scheldt Delta and Rhine Waal corridors some of the main bottlenecks 


are, for instance: (1) transport at the range of 250-300 km is dominated by passenger 


transport by car due to the lack of reliable and time-competing rail connections on this 


corridor, (2) the marginal market for cross border transport of persons by train… 


The market perspective would be much better with shorter frequencies and more direct 


cross-border rail links linking not only Gelderland and Limburg with the Rhine region 


but also with central and eastern parts of the Ruhr area. 


 For the Lille-Brussels corridor some major issues are, for instance (i) the lack of proper 


view of flows between Lille and Brussels (not only rail by the way but also road and 


other means…), for passengers (and also for freight), (ii) the difficulty to commit the 


concerned rail operators to sustainable growth in the Brussels-Lille corridor (“policy 


driven interest”)…. 


 In general, bottlenecks as consequence of insufficient levelled policies. 


Building further on the general stakeholder analysis in a previous step, an in-depth analysis 


of the main institutions/organisations, leading actors and key factors will also be 


performed for all major bottlenecks - according to the actor relational approach in the model 


and according to the market arenas: travel, transport, traffic. A specific institutional, factor and 


actor analysis for each main problem at hand will be carried out, including the specific 


institutional barriers/opportunities and the underlying (spatial) causes. 


As mentioned earlier the partner stakeholders will be consulted at this stage to further 


update and complete the list of bottlenecks where necessary, to help specify and clearly 


describe them, as well as to prioritise the issues in order to identify the major issues. Targeted 


(groups) interviews (max. 15 interviews in total) will be organised afterwards. To evaluate the 


relevance of the key issues the stakeholders will be asked, for each key issue to share their 


positive and negative experiences: (1) On the one hand, good practices will be identified where 


policies functions well, and  the reasons for this success (organisational, technical, 


infrastructural, political, communicational...). This allows to identify some key success factors 


to further elaborate in the next steps. (2) On the other hand the main barriers within every region 


will be identified, so a  further brainstorm on the policies and policy measures which are needed 


is possible. 


Afterwards the main  bottlenecks will be described and categorised according to the Three 


Market Arena framework, respectively in terms of resources, impacts, as well as in travel, 


transport and traffic. At the same time the possible solutions for each identified major issue 


will identified as well. This aspect is also discussed during the interviews with the stakeholders. 


From this backdrop not only possible solutions will be identified, but also with or for whom these 


solutions need to be implemented. 
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Below a list of examples of possible solutions, based on the discussion at the kick-off meeting: 


Lille-Brussels corridor: 


 Enhancing public transport between Lille, Brussels and Brussels Airport by (a) 


improving existing high-speed train services, (b) creating new Flixbus services Lille – 


Brussels Airport 


Rhine Scheldt corridor: 


 Fixing insufficient levelled policies with regard to e-commerce/ logistics 


 Improving cross-border public transport by restructuring existing HST services 


Amsterdam – Brussels into: (a) Amsterdam – Brussels Midi with stops in Schiphol, 


Rotterdam, Antwerp Central and Brussels Airport only, (b) additional service Eindhoven 


– Breda – Noorderkempen – Antwerp Central 


Rhine-Waal corridor: 


 Creating through train services Amsterdam-Eindhoven-Ruhr area (e.g Duisburg – 


Essen – Dortmund)  


 Fixing specific interregional missing links such as Nijmegen – Kleve 


All corridors: 


 Impact of Green deal for mobility-space developments in the SURE area (possibly 


already included in the baseline scenario) 


 Fixing insufficient levelled policies with regard to maximum car-speed by creating 


common speed standard (80-100 km/h) for highways 


 Shift short haul flights up to 700 km. from aviation towards rail services 


 There are initiatives about realization of a hydrogen valley within the SURE region  


 Combined or integrated solutions, such as multimodal strategies for corridors 


Main cities/urban areas (within the corridors): 


 Fixing insufficient levelled policies with regard to additional/personal transport services 


by creating common MaaS-platform(s) 


 Fixing insufficient levelled policies with regard to road pricing and CO2 reduced 


emission zones in inner cities by creating common platforms. 


In the next task, the policy measures that can be linked to the list of possible solutions will be 


identified and further assessed. 


2.3.4 Task 2.3: Identification and selection of policy measures per corridor 


Case studies in the 3 corridors – selection of policy measures 
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As from this task, the case study in each corridor is developed in detail. 


To ensure consistent and comprehensive coverage corridor analysis, a detailed template for the 


analysis of each case study will be prepared. The template will be based on the prepared 


methodological framework, and will define the scope (map), main problems (illustrations) and policy 


background (scheme) as well as an evaluation of the selected policy measures. 


The partner stakeholders will be consulted twice – at corridor level – in order to identify and select the 


most relevant policy measures that can address the main bottlenecks and their underlying problems. 


 


In order to identify and select possible policy measures to be further assessed per corridor, 


a 3 step approach is proposed: 


1. A long list of policy measures per corridor: 


Based on the input received from the stakeholders for the three corridors (cf. Annex 4) and an 


analysis of the policy documents collected for these three corridors (cf. Annex 2) a long list of 


potential policy measures per corridor will be composed. This long list will be complemented by 


the consultants with additional policy measures based on their own expertise. A first 


categorisation of the policy measures will be made based on three criteria: (1) the decision level 


(e.g. EU, national, federal state (NRW)  regional, local) at which the policy measures should be 


implemented, (2) the type of policy (e.g. infrastructure related measure, financial measure, etc.) 


and (3) the challenges (as identified before) they may address.  


2. Towards a shorter list of policy measures for a first (quick-scan) assessment: 


Based on the long list, up to 10 policy measures per corridor will be selected that will be 


assessed in a quick-scan in the next step. This will be done in close cooperation with the partner 


stakeholders during a workshop per corridor. As input for the workshop an initial selection of 


measures will be prepared, as the starting point for the discussion. This initial selection will be 


made based on the expertise of the consultants. An important consideration in this respect will 


be to what extent the implementation of the policy measures requires cross-border cooperation 


or has cross-border impacts. After selecting max. 10 policy measures per corridor, a more 


detailed description of  the selected measures in cooperation with the stakeholders is required.  


3. Quick-scan analysis of the policy measures on the short list: 


Based on the expertise of the consultants supplemented with desk study, a quick scan analysis 


will be carried out by assessing the (max.) 10 policy measures per corridor with the following 


criteria: (1) effectiveness in contributing to the main EU targets for sustainable growth, (2) 


(investment) costs, (3) public/political acceptability, (4) cross-border impacts and/or efforts 


required, (5) relevance for other corridors/parts of the SURE region. The policy measures will 


be scored on these criteria using a five-point scale (++, +, 0, -, --).  


4. Selection of policy measures for more in-depth analysis: 
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The results of the analysis carried out in step 3  will be presented, challenged and discussed in 


a second work session with the partner stakeholders (per corridor). The objective of this work 


session is to select 2 to 4 most relevant policy measures for each corridor for further 


assessment in the next task. The actual number of policy measures that will be selected 


depends, among other things, on the level of detail that is required from the assessments that 


will be carried out in Task 2.4 (e.g. impacts could be assessed based on existing evidence from 


the literature, but in a more in-depth assessment also interviews with relevant stakeholders 


may be carried out). For that reason, we will discuss thoroughly with the stakeholders in these 


work sessions what kind of results they would like to receive on the (impacts of the) selected 


policy measures. For example, do they only expect information on the size of the impacts or 


also on barriers hampering the implementation of these measures. Based on this discussion, 


the preferred level of detail of the assessments to be carried out for each of the policy measures 


in Task 2.4 and hence the number of policy measures that will be selected for further research 


can be made.  


In the selection of policy measures we will also consider whether the measures are only 


relevant for the specific corridor or also for other corridors (or even the entire SURE region). If 


possible, we will prioritise policy measures that are interesting for more than one corridor, as 


this will improve the added value of the study for all stakeholders involved.  


2.3.5 Task 2.4: Analysis of the effects of a selection of policy measures per 
corridor 


Case studies in the 3 corridors – analysis of the effects of the selected  policy 


measures 


In this task, an important step is performed in the case study in each corridor. The analysis of the 


effects of the selected policy measures will serve as a basis for conclusions and recommendations 


regarding pathways for implementations (cf. Tasks 3 in § 2.4 and Task 4 in § 2.5 below). 


 


A further analysis of the effects of the selected policy measures is the main goal of the task. 


Where possible the effects will be quantified, but where this is not possible (e.g. due to lack of 


required data) a more qualitative analysis will be provided. This means that three steps will be 


performed with a different granularity, based on the quantity of measures selected. In other 


words, the less measures that are selected the more effort will be put towards quantification.  


The three steps are:  


1. An in-depth analysis of the selected policy measures (see previous steps), 


assessing the impacts of the policy measures on the indicators related to the 


most important EU targets for sustainable growth identified in Task 1 (e.g. CO2 


emissions, air pollutant emissions, etc.). For each policy measure a targeted 


methodology will be developed to execute this analysis. Tools that may be used are 


desk study, assessment of statistics, rough simulations, etc.  
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2.  An in-depth analysis of the actor-factor-institutions networks of the proposed 


policy measures, including identification of the leading stakeholders6. 


3. To conclude, an in-depth analysis of the policy measures, focused on particular 


elements of our framework, i.e. resources, impacts, as well as travel, transport, traffic  


Against the backdrop of the selection made in the task, an analysis in detail will be made of the 


impact of the proposed policy measures on the EU targets for sustainable growth with regard 


to (1) traffic and transport flows, (2) environmental and social impacts, (3) economic impacts. 


The final selection of impacts that will be analysed will be based on the prioritisation of the EU 


targets in Task 1.  A preliminary analysis of the spatial impact/adjustments with regard to each 


policy measure will also be delivered, next to an in-depth actor-institutional analysis. 


As mentioned before, for each policy measure a targeted methodology will be developed to 


analyse its impacts. In this way the specific nature of the individual policy measures can be 


taken into account. In addition, we will study the possible interactions between the selected 


policy measures and, where necessary (and possible) we will include any multiplier effects and 


correct for possible double counting.  More in general, the methodologies will all include at 


least the following three steps: 


1. Identification of the expected behavioral responses of travelers/companies to the 


implementation of the policy measure (will they choose for another route, another 


mode, travel less/more, etc.).  


2. Analyse the transport impacts of the policy measures: for each of the behavioral 


responses identified in the previous step, its impacts on the volume and composition 


of the traffic flows in the baseline scenario will be analysed. For example, if travelers 


will chose more often for public transport instead of the car due to the policy measure, 


the impact on the modal split will be analysed and if possible (roughly) quantified.  


3. Analyse the other impacts of the policy measures: based on the results of the previous 


step, the other relevant impacts will be estimated. For example, a change in the modal 


split will have an impact on the total CO2 emissions, which can be estimated by using 


multiplying the changes in transport volumes per mode with relevant emissions 


factors.  


The analyses carried out in this task will give some first preliminary insights on which measures 


will give the best possible outcome with regard to the most important relevant EU targets for 


sustainable growth. Moreover, the analyses will also give first insights in what institutional 


measures have to be taken to develop a smooth mobility transfer cross-border in a level playing 


 


6 The leading stakeholders here are the ones who are willing and able to invest in their (economic and 
environmental) surrounding, in such a way that it serves also their businesses and interest on the long 
run. 
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field, and which real stakeholders need to be addressed to ensure a smooth pathway for 


operationalisation. 


The depth of the analysis (e.g. the extent by which impacts could be quantified, whether 


assumptions could be based on evidence or expertise of the consultants, etc.) will depend on 


the number (and nature) of the selected measures.  Note: More detailed analyses could be 


carried out if only 2 measures are selected for a corridor compared to the situation where 4 


measures are selected. 


The 2 examples below show more in detail how the assessment of the effects of a policy 


measure could be performed: 


Example of the calculation of the effects of a policy measure: 


“No Fly Zones < 700km by restrictions” 


Considered below is the assumption of a policy measure defined as: “No landing or take-off permits 


are given anymore for flights with an origin or destination within 700km.”.  


Step 1: Starting point is the collection of information on the current transport volumes from and to 


airports within the SURE area below 700 km in the current situation (pre-corona). This will involve 


information on the number of passengers, the distances but also information on whether it concerns a 


transfer flight or not and, if available, the travel purpose. (data from statistics, airports). 


Step 2: Estimate of the response of the passengers to the restriction, e.g.: shares of passenger not 


making the travel anymore, passengers moving to other modes to make the same trip, (transfer-


)passengers taking a different flight (direct flight instead of transfer). These estimations will be made 


based on literature (on travel time- demand elasticities, case studies), information on current modal 


split from the transport models (excluding flights) on the OD relations (per purpose) and interviews with 


aviation economists if needed. In the end this will result in new volumes of passenger kilometres per 


transport mode. Bandwidths will be used to express the uncertainties.  


Step 3: The passenger-km values with and without the restriction will be valued with emission factors 


(from literature) to calculate the first order effect of a no fly zone < 700 km. In this way estimation of the 


effect on the costs for the passengers (by ticket prices on the OD relations) is possible, as well as the 


lost income for aviation companies and the extra income for other modes (from literature). 


Step 4: Second order effects will be considered, such as: 


 Effect of free slots on the airport (will the slots be used by long- distance flights?) 


 Effect of extra travel demand for road and rail on the need for extra infrastructure and 


congestion. 


For the second order effects, estimation of the emissions and costs will be done in a similar way as 


described above, and/ or discuss whether they can be avoided (if negative) by supporting policy. 


 


Example of the calculation of the effects of a policy measure: 


“Scale jump Public Transport” 
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Considered below is the assumption of a policy measure defined as “improvement of level of public 


transportation between two major cross border metropolitan areas (e.g. Eindhoven – Düsseldorf or 


Brussels – Lille)” 


Step 1: Starting point is the collection of data for the relevant metropolitan areas, hereby focused on 


the existing public transport network within that specific area. Based on the collected data, a closer 


look will be taken at the potential between the metropolitan areas and the formulate the need for cross-


border public transport improvements. Then the possible connections will be identified that are 


available cross-border looking both at local, regional and national levels. All the relevant modalities will 


be taken into account (e.g. bus, tram and train in various gradients). Based on the available supply, 


the demand will also be looked at to see if there is a gap or not. This will be done for both the baseline 


but and also for the years 2030 and 2050. 


Step 2: The demand and supply will be matched to identify the potential for more use of public transport 


and the number of travellers, as well as the necessary improvements to detail the policy measure as 


much as possible.  


Step 3: Based on the available numbers volumes of travellers, passenger-km as well as vehicle 


kilometres, the impacts that the policy measure entail will be identified, based on literature review. 


Step 4: After calculating the impact for the specific measure, second order effects will be assessed, 


such as additional growth of travellers due to increased attractiveness of the established connection 


as well as impact on the rest of the network and potential degradation of closely or related public 


transport connections. Other (more qualitative second order effects of the measure) such as economic 


development and spatial impacts will only be assessed on a qualitative basis. 


 


2.3.6 Task 2.5: Stakeholder consultation in regional roundtables per corridor 


Case studies in the 3 corridors – regional roundtables 


For each case study a regional roundtable will be organised in order to – together with all stakeholders 


- conclude Task 2 (the analysis part) and look forward to the next tasks: implementation pathways. 


 


The Main goal here, at the end of Task 2, is to get back to the stakeholders to check if they 


sustain the calculated effect, and if they have ideas on how to proceed and who else to include 


for an effective implementation. 


1. Interviews or group discussions with leading stakeholders about the policy measures, 


their impact and also about possible pathways for implementation 


2. Adjustment (if necessary) of solutions, and translation of these solutions in policies and 


related pathways to elaborated and/or adapted ideas, plans and projects. 


Regional roundtables per corridor for meeting up co-governance - with all the involved 


business, public and/or civic stakeholders - will be organised, focused on solutions from the 


previous step, as well as discussion on draft recommendations. 
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2.4 Task 3: Towards implementation  


Case studies in the 3 corridors – pathways for implementation and cooperation 


For each case study individually – but also at cross-corridor level – pathways for implementation will 


be explored for the selected measures. 


This means mapping the measures on the conceptual framework, with the aim to see to which extent 


these measures have generalisation potential for the SURE region and thus can be replicated in other 


contexts. At this stage, a stakeholder consultation is indispensable. 


 


Task 3 runs largely in parallel with the majority of the work done in Task 2, which will allow us 


to identify in an early stage the relevant measures for implementation and replication and 


benefit from stakeholder discussions during the selection of the policy measures. Task 3 has 


specific steps identified below: 


 As part of the policy measure selection, Task 3 will quantify the expected broader 


applications of the identified policy measures on a qualitative scale of 1 to 5 with 1 


being very case study specific and 5 being highly generic. These results will be 


discussed together with the proposed selected measures with the partner stakeholders 


to indicate first directions of the analysis allowing early on adaptations where 


necessary. 


 After the first round, when task 2.4 will be finalised, the second step starts looking at 


the involved stakeholders and their capabilities for implementation. This means we will 


look at which institutions are involved (based on input from Task 2.4) and who would 


be expected to logically implement this. This also focuses on the specifics of the market 


arena they are active in. This information will allow us to see if measures can be 


replicated to a certain extent. This will result in a descriptive text per measure 


identifying what is needed for replication and if and how in the other corridors this could 


be applied. 


As a final step the measures will be put into perspective compared to each other, e.g. looking 


at estimated costs, lifetime, but also expected impact. The exact details will be discussed after 


the policy measures have been selected. This means we can also look at a larger geographical 


scope if necessary for a measure (e.g. freight trains towards the Alpes for the Rhine – Waal 


corridor). These perspectives will mainly be based on available information within the 


consortium or, when not, will be filed in as expert judgement. This final step requires again an 


active stakeholder involvement to allow them to learn from each other, but also allow them to 


elaborate on their measures for further detailing. Based on the feedback collected from the 


stakeholders, specific policy recommendations will be defined, implementation will be 


discussed (timing (short term vs long term), responsibilities, type of measure, impact, reflection 


to stakeholders needs…) and collaboration possibilities are already  explored (cf. Task 4 in § 


2.5 below). 
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Visual material (with maps etc) for each corridor, and for the whole SURE area,  summarising 


and explaining the main results and recommendations, with maps etc. 


2.5 Task 4: Proposals for cross-border and inter-metropolitan 
Cooperation 


2.5.1 Task 4.1: Analysis of possible cross-border and inter-metropolitan 
cooperation 


Via desk-research, the existing types of cross-border and inter-metropolitan cooperation in the 


SURE area will be investigated. 


By using a suitable typology, an overview of different types of (existing elsewhere in Europe) 


cross-border and inter-metropolitan cooperation will be presented. Private initiatives will be in 


particular looked into.  As an example the case is considered where in a specific area a number 


of producers of similar goods or products are clearly clustered.  These producers put significant 


pressure on the existing mobility markets for transporting their goods individually. Therefore, 


policy measures should aim at alleviating pressure on the existing transport infrastructure. 


In the case at hand, a solution might exist in bundling the individual goods produced by 


combining transport.  


It is expected that, via desk-research and various interviews with stakeholders to be performed 


(in prior tasks, and/or additional targeted interviews in this task), a set of clear use-cases as 


described by the example in the preceding paragraph can be established. Then it will be key to 


identify the core use-cases in concert with the stakeholders in order to elaborate full business 


cases. 


2.5.2 Task 4.2: Proposing specific cooperation arrangements 


Recommendations about the necessary cooperation arrangements to mitigate the impact of 


local, regional, national and international flows of persons and goods affecting the sustainable 


growth of SURE area will be drafted.  These recommendations will be based upon extensive 


research and traffic modelling on how cross-border movement of people and goods could 


develop in the period until 2030 and 2050, taking into account different scenarios of societal, 


economic and political trends. During an internal project team meeting, these recommendations 


will be evaluated and validated by the experts of the consultant. 


These draft recommendations will take into account to which extent current or expected 


transport infrastructure and spatial policies in the SURE area contribute to the most important 


EU (transport) targets for sustainable growth for 2030 and 2050. 


As indicated in the above paragraphs, an indication of what can be done not only at a global 


policy level will be provided, as well as a list of which initiatives can be taken up by the private 


sector.  These insights will lead to a clear identification of the opportunities to improve cross-


border and inter-metropolitan frameworks for cooperation. 


The outcome will be structured by type of measure, responsible involved actors, short-mid-long 


term impact, etc., so that it is usable for policymakers in the SURE area. 
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3 Timing 


Below an overview of the proposed timing. The deliverables and meetings with the steering 


group, as well as the consultation moments with the stakeholders are indicated. 
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Figure 2: Timeline 


 


 


 


 


 


 







 


ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / 
draft Inception Report 


24 


List of Annexes 


Annex 1: Detailed description data collection in Task 2.1 


Annex 2: Sources and data to be collected and used 


Annex 3: Overview of the partner stakeholders’ (policy) needs, bottlenecks and problems 


Annex 4: Start of list of possible policy measures 


Annex 5: External trends 


Annex 6: First overview of the data visualisation tools to be developed in the framework of the 


project 


Annex 7: Stakeholder consultation – timing and (digital) approach 







 


ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / 
draft Inception Report 


25 


Annex 1: Detailed description data collection for the baseline 
scenario 


 
The baseline will be based on the European TRANSTOOLS3 model 


(http://www.transportmodel.eu/). TRANSTOOLS is the main model for policy analysis of the 


various Commission services addressing transport issues. The model provides passenger and 


freight demand on NUTS3 level for all EU countries for 2010, 2030 and 2050. For the future 


years one baseline scenario is available. Since the model covers the whole study area and the 


surroundings, it is suited to show the major developments within the study area in a consistent 


way. To validate the results of TRANSTOOLS3, passenger-kilometres and freight ton-


kilometres per mode on national and regional levels will be compared to Eurostat statistics and 


the results of national and regional transport models. In the validation, the following models will 


be considered: 


 Netherlands: Dutch national passenger model (LMS), if necessary, the deduced 


regional models (NRM), Dutch national freight model (Basgoed);  


 Flanders: Flemish transport model for passengers and freight (Verkeersmodel 


Vlaanderen); 


 Germany: regional model of North Rhine Westphalia (Landesverkehrsmodell NRW); 


 Wallonia and France: to be decided, possibly EMME 4 (Regional Direction for 
Environment, Development and Housing) & Musti (Brussels Capital Region). 


 


In case of inconsistencies, scale factors will be introduced to calibrate the TRANSTOOLS3 


results on the other sources. Since the NUTS 3 level is too detailed for an overview of 


passenger and freight transport flows, the data will be aggregated on NUTS2 level within the 


SURE area (30 zones), to NUTS1 level for the remaining part of France and Germany (26 


zones) and on national level for the rest of Europe (33 zones). For the base year and the future 


years (2030 and 2050), origin-destination (OD) matrix with 89 times 89 times 32 entries will be 


generated. The 32 dimension indicates the information that is provided per OD-pair for 


passenger and freight. In the following list the dimensions are explained: 


  Passenger demand (12 = 3 x 4) 


o 3 travel purposes: commuting tours, business tours and private & vacation 


tours 


o 4 travel modes: car as driver, car as passenger, public transport (rail, 


tram/metro, coach/bus), slow (bike, walk) 


 Passenger level of service (5) 


o Car distance 


o Free flow car time  
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o Rail distance (sum of access/egress length and onboard length) 


o Rail time (sum of access/egress time and onboard time) 


o Rail frequency (runs per day) 


 Freight demand (12 = 3 x 4) 


o 3 modes (road, rail, inland waterways) 


o 4 categories (dry bulk, liquid bulk, general cargo, containers) 


 Freight level of service (3) 


o Road travel time 


o Rail travel time 


o Inland waterway travel time 


Use of the data collected in building the baseline scenario 


The data collected in this task will be stored in one single Excel file. It gives an overview of the 


current volumes of passenger travel and freight transport and provides a baseline scenario for 


2030 and 2050. The segmentation in modes, travel purposes and freight types provide 


additional insights. In addition, the travel and transport times provide clear measures for the 


accessibility of the regions and allow estimates of policies that affect travel or transport times. 


The collected data is a helpful tool for polices that have significant cross border effects or affect 


the SURE area as a whole. However, for the estimation of effects of national or regional policies 


the advice is to use the data and transport models of the corresponding regions, since they are 


much better suited. This implies case studies or policies that geographically overlap with the 


study area of one of the national/regional transport models mentioned will be strongly preferred 


if this is the measure that is selected. 
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Annex 2 : Sources and data to be collected and used 


Table 1: A start of longlist of Policy documents – provided by the partner stakeholders so far - regarding 
the structure of the (regional) mobility system, expected growth of mobility flows towards 2030, 2040, 
2050, reaching sustainability goals in mobility towards 2030, 2050, cross-border issues for 
persons/goods 


For the whole Eurodelta and specifically for the corridors Rhine-Scheldt Delta and Rhine-Waal 


The recently updated TEN-T work plans are important policy documents for the STISE project:  
https://ec.europa.eu/transport/themes/infrastructure/news/2020-11-03-update-ten-t-corridor-work-
plans_en. 
Three TEN-T corridors run through the  Eurodelta area:  Rhine-Alpine, North Sea – Baltic and North Sea – 
Mediterranean. 


 Cross-border 


Greenlanes EU 
https://ec.europa.eu/transport/sites/transport/files/legislation/2020-03-23-communication-green-
lanes_en.pdf  


RH2INE 
https://www.rh2ine.eu/ 
pm: ipcei document RH2INE 22 September 2020  


De Lage Landen 2020-2100. Een toekomstverkenning 
https://www.vlaanderen.be/publicaties/de-lage-landen-2020-2100-een-toekomstverkenning  


Position paper Internationaal spoor 
https://www.rijksoverheid.nl/documenten/kamerstukken/2020/02/18/position-paper-internationaal-
personenvervoer-per-spoor 


Improving International Passenger Rail (in connection with sustainability).  Very recently, the Dutch 
council for Environment and  infrastructure (RLI) published a study on this issue. 
https://www.rli.nl/sites/default/files/advies_verzet_de_wissel_-
_naar_beter_internationaal_reizigersverkeer_per_trein_-_def.pdf  
Together with their Belgian, German and European sister organisations, they informed the Commissioner 
of Transport of the European Commission, referring to the Green Deal: 
https://www.rli.nl/sites/default/files/letter_ec_improving_international_passenger_rail_-_final.pdf. 
The Dutch Government assessed the advice:  
https://www.rli.nl/sites/default/files/kabinetreactie_op_advies_verzet_de_wissel.pdf 


 National, regional, local 


Bundesverkehrswegeplan 2030 Bundesministerium für Verkehr und digitale Infrastruktur 
 


Klimaatakkoord Nederland, especially the part on mobility 
https://www.klimaatakkoord.nl/mobiliteit 


Goederenvervoeragenda 2019 
https://www.rijksoverheid.nl/documenten/rapporten/2019/07/10/definitieve-goederenvervoeragenda 


Schets mobiliteit 2040 
https://www.rijksoverheid.nl/documenten/rapporten/2019/06/07/schets-mobiliteit-naar-2040  


NOVI (policy choice  sustainable mobility) 
https://www.denationaleomgevingsvisie.nl/publicaties/novi-
stukken+publicaties/HandlerDownloadFiles.ashx?idnv=1760380 
p. 31-32, 52-53, 126-129 


BO-MIRT 2021 
https://www.rijksoverheid.nl/documenten/rapporten/2020/09/15/mirt-overzicht-2021 


Uitvoeringsagenda slimme en duurzame mobiliteit metropoolregio Amsterdam 
https://samenbouwenaanbereikbaarheid.nl/programmalijn-uitvoeringsagenda/slimme-en-duurzame-
mobiliteit 


Havenvisie Amsterdam 
https://www.portofamsterdam.com/nl/over-port-amsterdam/missie-en-visie/visie-2030 


Visie Noordzeekanaalgebied 
https://www.noordzeekanaalgebied.nl/visie/doorkijk-naar-2040/ 
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Omgevingsvisie Noord Holland 


MRA agenda 


Omgevingsvisie Provincie ZH (aspect sustainable mobility)  
https://www.zuid-holland.nl/actueel/omgevingsbeleid/ 
p. 34, 37, 57, 153-54, 186-87 


Nieuw programma mobiliteit Provincie Zuid-Holland is in the making (in concept?) 


Havenvisie Rotterdam 
https://www.portofrotterdam.com/sites/default/files/havenvisie-rotterdam.pdf?token=zK80juxe 


Research Goederenvervoer over water 
https://www.zuid-holland.nl/onderwerpen/verkeer-vervoer/goederen-over-water/ 


Verklaring impulsagenda Greenport 3.0 
https://greenportwestholland.nl/nationale-impulsagenda-greenport-3-0/ 


Hoofdlijnenbrief mobiliteitstransitie Den Haag 
https://denhaag.raadsinformatie.nl/document/7519664/4/RIS302361%20Hoofdlijnenbrief%20mobiliteitst
ransitie%20_ 


Structuurvisie CID Binckhorst Den Haag 
https://repository.officiele-overheidspublicaties.nl/externebijlagen/exb-2020-22387/1/bijlage/exb-2020-
22387.pdf 


Strategische visie Beleidsplan Ruimte Vlaanderen 
https://omgeving.vlaanderen.be/beleidsplan-ruimte-vlaanderen 


Specifically for corridor Rhine-Scheldt Delta 


 Cross-border 


Actieplan Euregio Scheldemon 
https://www.euregioscheldemond.be/publicaties-ii/ 


North Sea Port District: Werkagenda 
https://www.euregioscheldemond.be/publicaties-ii/ 


Strategienota Vlaanderen-Nederland (2017) 
https://www.vlaanderen.be/publicaties/strategienota-vlaanderen-nederland-steunen-op-de-
concurrentiekracht-van-de-delta  


VNDelta 2040: Ruimtelijk-Economische logistieke analyse 
http://www.socool-logistics.eu/www.socool-
logistics.eu/socool3/index.php/en/library/doc_download/Vlaams-Nederlandse-Delta-
2040.pdf_%3B%20modification-
date%3D_Fri%2C%2005%20Oct%202012%2012_22_15%20%2B0200_%3B%20size%3D1182451%3B 


Gebiedsfoto Corridor Rotterdam-Antwerpen 
http://rhk.maps.arcgis.com/apps/MapSeries/index.html?appid=15b6c016adeb4f359fdeaf378dc5b6cb 


Ruimtelijk-Economische Foto 2019 
https://pzh-my.sharepoint.com/personal/m_hukema_pzh_nl/Documents/Chatbestanden van Microsoft 
Teams/20191128 


Specifically for corridor Rhine-Waal 


 Cross-border 


One corridor one strategy paper EGTC Rhine-Alpine 
https://egtc-rhine-alpine.eu/nl/publications/one-corridor-one-strategy/ 


Recent study ETH Zürich on spatial development in connection with railway development 
(The purpose of this study is to identify the spaces of importance for the future spatial development along 
the Rhine–Alpine Corridor. The focus is set hereby on spaces with unsolved conflicts between spatial and 
railway infrastructure developments.) 


EU did much research on the  Rhine-Alpine corridor. Especially the recent working agenda is important. 
Publications can be downloaded via: 
https://ec.europa.eu/transport/themes/infrastructure/rhine-alpine_en 


Programma /toekomstagenda topcorridors 
https://www.topcorridors.com/samenwerken/bibliotheek2/bo+mirt+2019/handlerdownloadfiles.ashx?idnv
=1504021 
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Pipeline corridor Rotterdam-Chemelot – Ruhr 
https://www.1limburg.nl/provincie-trekt-tonnen-uit-voor-grote-kansen-waterstof (policy  


Actieplan militaire mobiliteit 
https://www.rijksoverheid.nl/documenten/rapporten/2018/05/09/mededeling-actieplan-militaire-mobiliteit 


Working agenda mobility NL-NRW 
https://www.vm.nrw.de/presse/pressemitteilungen/Archiv-des-VM-2019/2019_02_25_Agenda-
niederlaendische-Provinzen/20190225-Mobility-NL-NRW-Arbeitsagenda.pdf 


Aktionsplan Niedrichwasser Rhein    


 Regional 


Uitvoeringsprogramma REOS 
https://zoek.officielebekendmakingen.nl/blg-774304.pdf 


Kracht van Oost: research on the spatial-economic structure of Overijssel and Gelderland. 
Report will be delivered Autumn 2020. 


Subsidieregeling Gelderland op duurzaam vervoer. Beleid Gelderland op XXL Logistiek. All accessible via: 
www.gelderland.nl (via search function) 


Integral Urbanization strategy Food-Valley en region Arnhem-Nijmegen (by national, provincial and local 
government (in response to Omgevingsagenda Oost and additonal demand for 100.000 houses to 2040. 
Will be delivered in 2021. 


RPW (regionale programmering werklocaties) in Gelderland: policy document for business parks (incl XXL 
logistics)  


The current guideline for Regionalverband Ruhr (RVR)  is the Regional Concept for the Development 
of  Mobility in the Ruhr Metropolis (includes cross-border BE/NL) 
https://www.rvr.ruhr/fileadmin/user_upload/01_RVR_Home/02_Themen/Mobilitaet/Mobilitaetskonzepte/E
ntwurf_Endbericht_Regionales_Mobilitaetsentwicklungskonzept.pdf .  
Management summary 
https://www.rvr.ruhr/fileadmin/user_upload/01_RVR_Home/02_Themen/Mobilitaet/Mobilitaetskonzepte/E
ntwurf_Kurzfassung_Endbericht_Regionales_Mobilitaetsentwicklungskonzept.pdf 


Further information on transportation developments in the Ruhr region is in policy and research documents 
which have been attached at e-mails from RVR via lead stakeholder to STISE researchers: 


- Positionspapier Verkehr der Metropolregion Rheinland - Forderungen der Metropolregion 
Rheinland zur Finanzierung der kommunalen Verkehrsinfrastruktur durch das Land NRW und den 
Bund (2019) 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/MRR_Positionspapier_Kommunale_Verkehrsinfrastruktur_Juni.pdf 


- Zusammenfassung Teilabschnitt EVTZ Studie Deutsch 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/CODE_RHINE_ALPINE_D_mailversand.pdf 


- Datenatlas Metropolregion Rheinland 2020 (Seite 12-17, 24-25) 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/Datenatlas_20200810_Web_repro_opt225.pdf  


- ÖPNV Organisationsstruktur in NRW 
https://infoportal.mobil.nrw/organisation-finanzierung/oepnv-organisationsstruktur.html 


- ÖPNV Gesetze in NRW 
https://www.vm.nrw.de/verkehr/Oeffentlicher-Personennahverkehr/oepnv_gesetz/index.php 


- Stadtentwicklung und Mobilität im Rheinland (IHK Positionspapier) 
https://www.ihk-
bonn.de/fileadmin/dokumente/Downloads/Standortpolitik/Verkehrspolitik/Stadtverkehr2025.pdf 


- Zukunftsnetz Mobilität NRW – Handlungsfelder 
https://zukunftsnetz-mobilitaet.nrw.de/handlungsfelder 


- Pendleratlas NRW 
https://www.pendleratlas.nrw.de/ 


- IT.NRW – Pendlerströme 
https://www.it.nrw/statistik/wirtschaft-und-umwelt/arbeit/pendler 


- Die Nachhaltigkeitsstrategie für das Land Nordrhein-Westfalen, 2016 
https://www.nachhaltigkeit.nrw.de/fileadmin/download/nrw-
nachhaltigkeitsstrategie_broschuere.pdf 
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- Agglomerationskonzept der Region Köln-Bonn 
https://www.region-koeln-bonn.de/fileadmin/region-koeln-
bonn/tx_dam/2019_Agglomerationskonzept_Region_Koeln_Bonn_KONZEPTBAND.pdf  
and 
https://www.region-koeln-bonn.de/de/themen/integrierte-raumentwicklung/regionale-
ebene/agglokonzept/index.html 


- Vital Nodes project, a lot of policy recommendations were formulated: https://vitalnodes.eu/ 
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Table 2: Accessibility to relevant traffic models 


Province of South Holland 
The Province of South Holland possesses the NRW-west model and several subregional models, e.g. Midden-
Holland, MRDH. The MRDH model is multimodal, all others are unimodal (only car). 
All regional models use the Omnitrans package (delivered by Goudappel Coffeng). All models are 
administered by Goudappel Coffeng, except for the model of Holland Rijnland, which is administered by 4Cast. 
Data are accessible via the administrators of the models (mostly Goudappel) after permission of the owners 
(South Holland and regions). 


Brussels Capital 
The Brussels Capital Region runs its own traffic model Musti 


 


Table 3: Overview of the partner stakeholders’ suggestions for (other) stakeholders to involve 


Stakeholders to involve Concerned corridor 


STAKEHOLDERS to be involved in case studies Rhine-Waal AND Rijn-
Scheldt: 


 STISE stakeholders Amsterdam, The Hague, South Holland 
 Province of North Holland 
 Metropole Region Rotterdam – The Hague 
 Rotterdam  
 City of The Hague 
 Economic Board of South Holland 
 Public Transport Company of Rotterdam (RET) 
 Port of Rotterdam 
 Dutch Entrepreneurs Organization (VNO-NCW),  
 Dutch Railway Company (NS),  
 Dutch Ministry of Infrastructure (I&W beleidskern Thorsten Wege 


vanuit Directie)  
 Dutch Ministry of Internal affairs /spatial planning / cross border 


(BZK afdeling GROS (Willemieke Hornis)  
 Dutch Ministry of Economic affairs and climate (Klimaatakkoord) 
 EGTC Rhine-Alpine 
 DG REGIO 
 DG MOVE  


Rhine-Scheldt Delta (A’dam-
R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North Brabant 
to Rhein-Ruhr area) 


STAKEHOLDERS to be involved in case study Rhine-Scheldt: 
 NMBS, Infrabel 
 Region of Flanders, Departement Omgeving 
 Region of Flanders, Departement Mobiliteit en Openbare Werken 
 Vervoersregio Gent 
 Stad Gent 
 North Sea Port 
 Provincie Oost-Vlaanderen 
 Stad Antwerpen 
 Haven Antwerpen 
 Provincie Antwerpen 
 Gemeente Terneuzen 
 Provincie Zeeland 
 Euregio Scheldemond 
 Acelor-Mittal, DOW 
 Smart Delta Resource 
 Other companies 
 Logistic companies  
 Joachim Declerck (AWB and UGent), who made the first version of 


the working agenda NSPD and contributed to the  ESF project 
Regionetwerk Gent 


 Vlaams-Nederlandse Delta 


Rhine-Scheldt Delta (A’dam-
R’dam-A’pen) 
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Stakeholders to involve Concerned corridor 
 


STAKEHOLDERS to be involved in case study Rhine-Waal: 
 STISE stakeholders Gelderland, RVR and Metropolregion Rheinland 
 Euregio Rhine-Waal 


 Logistics Valley (triple helix organisation, which supports 
improvement of the logistic ecosystem on the corridor parts in 
Gelderland) 


 


STAKEHOLDERS to be involved in case study Lille-Brussels: 
 Engineering – Expertise: Cerema (Centre d'études et d'expertise 


sur les risques, l'environnement, la mobilité et l'aménagement), 
ADULM (Agence de Développement et d’Urbanisme de Lille 
Métropole), Bruxelles Mobilité and SPF mobilité 


 Rail Operators: SNCF, SNCF Réseau, SNCB/NMBS, Infrabel, 
Eurostar, Thalys (which are about to merge, see: 
https://www.latribune.fr/entreprises-finance/services/transport-
logistique/thalys-le-projet-de-fusion-avec-eurostar-est-confirme-
pour-2021-856771.html)… 


 Other sectorial actors: Ports de Lille, Norlink Ports, aéroport de Lille, 
Port de Bruxelle, vlaamsewaterweg, voies-hydrauliques.wallonie 


 Institutions: Hauts-de-France Region, DREAL (Direction Régionale 
de l'environnement, de l'aménagement et du logement), French 
State, Hauts-de-France Mobilité, EGTC Eurometropolis Lille Kortrijk 
Tournai… Region of Flanders, Departement Omgeving and 
Departement Mobiliteit en Openbare Werken ; region of wallonia, 
Bruxelles Mobilité and SPF mobilité 


Economic actors: CCI (Chambre de Commerce et d’Industrie) Hauts-de-
France, Hello Lille, Entreprises & Cités, Club Gagnants, Comité Grand Lille, 
visit.brussels, hub.brussels… BECI, Brussels metropollitan association… 


Lille-Brussels 
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Annex 3: Overview of the partner stakeholders’ (policy) needs, 
bottlenecks and problems 


Below an overview of the partner stakeholders’ needs and ideas provided so far. This list is a 


mix of bottlenecks, (policy) needs and suggestions, questions, problems and bottlenecks they 


struggle with… Together with the documents sent by the partners stakeholders to the 


Consultant so far, this a basis to start from in this study. 


Table 4: Overview of the partner stakeholders’ political objectives and policy needs – provided by the 
partner stakeholders so far 


Political objectives / policy needs Concerned partner 
stakeholder(s) 


Traffic assignments - concern regarding missing data, especially in a 
cross-border context Lille-Brussels. 
For example rail operators don’t communicate data on climb-descents in 
trains, because transport is a highly competitive sector. Therefore there is 
no proper view of flows between Lille and Brussels (not only rail by the 
way but also road and other means…), for passengers (and also for freight). 
There is a need to get a right scope of the issues at stake. 


Lille-Brussels 


There is a need to measure the border effect  for Lille-Brussels: 
Between Lille and Brussels most of the infrastructure is there (especially the 
high speed rail line), but it seems it doesn’t work as efficiently as it should: 
(1) the frequencies are not adequate (*), (2)  he tariffs are high and 
ticketing is not integrated (no real operability between the different rail 
operators, and between the rail operators and the urban transport 
operators) (**), (3) the flows do not seem to correspond to the genuine 
needs. 
 
(*) Brussels is a gateway to North West Europe by high speed rail. But Lille 
is also a gateway to high speed rail from its neighbouring regions (Hauts-
de-France, West Flanders, Western Hainaut, UK…). Lille Metropole (MEL) 
and Brussels Capital Region are about the same demographic weight, of 
course with different background, and with a much smaller area for Brussels 
capital region than for the Métropole Européenne de Lille (MEL). And that, 
within a 100km distance, which is very small from a French point of view. 
Journey takes just 35 min by High Speed train. But frequency is inadequate. 
(**) Cost, tariff and time are not the only variable, but… are very important 
ones, although: 


 Lille – Brussels: 35mn by high speed train  for # 30 €. And then 
need to commute in Brussels South to get to the airport (not 
practical with luggage…) 


 Direct Flixbus Lille (starting from the High Speed railway station)– 
Brussels Airport # 2hrs 15  12€. Longer but more practical and 
much cheaper… So ?... Cf. the remark of Dagmar Keim 
(Amsterdam) about Flixbus. 


Lille-Brussels 


What is the real potential of travels between Lille and Brussels? For 
what trip purpose? Social benefit: leisure, tourism, culture, business, 
shopping, social relations, employment,… 


 


What is the interaction of the case study Lille-Brussels with the other 
case studies – in particular the Rhine Scheldt Corridor - as part of the 
global SUREurodelta system: flows of persons and of goods (especially sea 
and inland ports, waterways… in a modal shift perspective 


Lille-Brussels 


Research into the accessibility of the two metropolises Lille and 
Brussels: (1) between themselves but also (2)in relation to the north west 
European urban network - and (1) as gates as much as (2) 2 poles of a sub-
regio 


Lille-Brussels 


How can the concerned rail operators be committed to sustainable 
growth in the Brussels-Lille corridor? (“policy driven interest”?) The 
rail operators must absolutely work with the local actors so that they take 


Lille-Brussels 
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Political objectives / policy needs Concerned partner 
stakeholder(s) 


their full place in the development of the Lille-Brussels corridor: on 
frequencies, on attractive pricing - especially during low attendance during 
periods when conferences and exhibitions are less present in our respective 
destinations (February / July / August / December). 


Tactical urbanism: it highlights the question of the necessary (but not 
evident) interaction between the different scales (local, regional, cross 
border, macro regional …) and above all the fact that the mobility / transport 
chain has to be considered as a whole. 
Cf. hypothesis formulated by Helmut Thoele (province South-Holland): 
“local, regional, national and international flows of persons and goods are 
affecting the sustainable growth of the SURE region”. 
The mobility “culture” - or “behaviour” , cf. Henk Bouwman’s remarks and 
METREX proposition - is essential. It is important to find the same culture 
on your destination, e.g. bicycle self-serve rental system, or at least think 
about offering a coherent service during the whole trip. 


Lille-Brussels 


What is modal split in the Eurodelta? How to make the car and air dominated 
transport in a range of 250-300 km more sustainable in a proactive way? 


Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 


Why is the market for cross border transport of persons by train so marginal, 
in this are with 3-4 top regions within that distance? Compared to the 
domestical markets for the same distances? Which institutional factors are 
at play? 


Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 


How can we respond on these issues for the connections Cologne-Rotterdam  
and Duisburg-Antwerp? Do we need more cross border programs like 
RH2INE? 


Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 


How many examples of this kind of cross border projects (excluding cross 
border bike lanes and bus lines) do exist already? If there are, on which 
situations are chances for those kind of projects. If not, why would they not 
work (enough) and what could be directions for solutions? 


Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 


Big cities are not able to facilitate car traffic more yet. Further broadening 
of motorways is running up against spatial and safety limits. Possible 
solutions are stricter parking policies and facilitating shared mobility by 
mobility hubs. To which extent could implementation and upscaling of such 
solutions contribute to sustainability of mobility in this area? 


Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 
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Annex 4: Start of list of possible policy measures 


Table 5: A start of list of possible policy measures for sustainable transport (infrastructure) – proposed by 
the partner stakeholders so far 


Policy measure Category 


Financing of infrastructure at European level Policy 


No-fly-zones < 700 km Policy 


Improving weak/missing cross border links Technology 


Maut /  truck tax   


Measures from the Dutch klimaattafel on mobility 
https://www.klimaatakkoord.nl/mobiliteit and Dutch Green deal measures 
https://www.greendeals.nl/sites/default/files/uploads/2016/03/Progress_report_Green_D
eals_ENG.pdf, p. 26-31 (most of them are included in this list)   


 


Development of rail terminals e.g. rail terminal Gelderland  


Extending highways across borders (e.g. A15 from Netherlands to Germany)   


Cooperation between port terminals  Policy 


Connected transport corridors  


Scale jump public transport (upscaling urban metro system to interregional metro system, 
upscaling national intercity train system to international intercity train system)  


Regulation of use of infrastructure, e.g. by pricing and strict standards   


Harmonisation of rules and data/digitalisation Policy 


Stimulating smart mobility Policy 


Stimulating development of (infrastructure for) clean fuel (transport means) like hydrogen 
and electric cars Technology 


Stimulating demand driven transport (e.g. MaaS) Market 
reorganisatio
n 


Enlarging agglomeration force by improving intercity connections or by enlarging biggest 
cities (research Van Oort)  


Creating transport hubs (parking facilities, transit services , distribution centres) at 
agglomeration fringes Technology 


Tactical urbanism  policy 


Establishing  European corridor authority for passenger transport by rail, which should  
coordination two elements of the rail system: traffic control and capacity management  


EU Regulations on travel information, ticketing and passenger rights 
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Annex 5: External trends 


Suggestions for external economic or societal trends that (1) are not naturally included in 


existing traffic models (e.g. population growth, GDP etc.), (2) have a major impact to transport 


volumes towards 2050, (3) are external,  not the direct consequence of new (to be taken) policy 


measures in the mobility system itself. 


Suggestions are: 


1. Health/economic crises after Covid effects: the actual and future health crises could 


have structural impacts on the demand for mobility of persons, e.g. less demand for 


(long distance / cross border) travel because of teleworking, less demand for public 


transport, more use of cars and bikes 


2. Climate change/energy transition 


3. Food production: more local and regional production of food, which could have 


structural impact for the demand for (long distance) transport of goods 


4. Technological evolutions - e.g. new discovery, development and successful 


implementation of cleaner fuels (e.g. hydrogen), smart mobility, futuristic means of 


transport) 


5. The future of growing globalisation in the field of transport  - e.g. increasing 


worldwide transport, increasing transport competition from China (buying up European 


ports, the New Silk Road project…) 


6. Possible (dis)integration in the EU and its effects on cross-border traffic and 


travel 


7. Circular economy that could lead to more local (re)production of commodities and 


less production of goods, which, in turn, could have structural impact on the demand 


for (long distance) transport of goods (a trend that may be comparable to - and as a 


trend combined with - food production and/or climate change) 


8. Teleworking (home office) that could lead to less demand for (long distance / cross 


border) travel (a trend that may also be considered as a part of long term effects of 


health crises) 


9. E-commerce that could have a major impact on transport and landscape (XXL DC) 
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Annex 6: First overview of the data visualisation tools to be 
developed in the framework of the project 


The project will of course use geographical means to visualise the results of the project, this 


will mean (online) maps will be created for the total region, the specific corridors and where 


possible of the measures. However, the selected measures also need to be combined into 


graphical interesting tools. Below a couple of graphical representations are presented based 


on analysis performed in the past month. Pictures i.e. relate to depiction of changes in modal 


shift, changes in travel time and overall trends regarding travelling EU-wide.  


Within the consortium the expertise is available to create respective graphical representations 


to show the impact of measures and allow for appealing interpretation of the project results. 


The specifics will be developed in the cause of the project in close cooperation with the leading 


stakeholders.  
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Figure 3: Modal shift from week 10 to week 14 (lockdown) 
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Map 2: Average travel time per panel member per modality 


 


 


Figure 4: Google Mobility trends: side by side comparison 
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Figure 5: Apple Mobility trends: side by side comparison 
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Annex 7: Stakeholder consultation – timing and  (digital) 
approach 


Close cooperation with the partner (and other) stakeholders in the 3 corridors is key in this 


project. Their expectations and needs are central to the project and need to be taken into 


account and included throughout the entire project: from the early beginning where (policy 


needs) and main bottlenecks are harvested until the end where a carefully selected set of policy 


measures are assessed in detail and linked to policy recommendations and proposals for 


collaboration. 


At various moments in the project, the stakeholders - whether or not per corridor - are 


interviewed or brought together in working sessions and round tables to, for example, provide 


information, brainstorm together, validate certain proposals or results, etc.: 


Task(s) Topic(s) Type of 


consultation 


Date or indicative 


timing  


1, 2 Basis for partner stakeholders policy needs, 


stakeholder mapping, main bottlenecks 


Written consultation October 2020 


all Inception Report Steerco #2 Date: 21 October 2020 


1, 2.2 Relevant EU Targets for sustainable growth 


Main bottlenecks & possible solutions… 


looking ahead to the policy measures where 


much is expected 


Online Work session: 


plenary 


per corridor 


Date: 


30 November 2020 


2.2 Interviews – deep dive bottlenecks & solutions Online interviews (up 


to #15) 


December 2020-January 


2021 


2.1 Presentation and discussion baseline 


scenario 


Online work session 


(partially per corridor) 


January 2021 


2.3 From long list to short list (up to 10) policy 


measures for the quick-scan 


(short) online work 


session (partially per 


corridor) 


Early February 2021 


2.3 Discussion results quick scan / selection 


policy measures to study in-depth (in Task 


2.4) 


Online work session 


(partially per corridor) 


2nd half of February 2021 


Interim Report Date: 22 March 2021 


all Discussion draft results of in-depth analysis 


(Task 2.4)  


Steerco #3 – after 


submission Interim 


Report (end of March) 


Early April 2021 


2.5 Presentation and discussion results of in-


depth analysis (Task 2.4) with larger group(s) 


of stakeholders 


Regional Roundtable End of April 2021 
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3 Implementation policy measures Work session (partially 


per corridor) 


May 2021 


4.1 Use cases cross-border and inter-


metropolitan cooperation 


Interviews June/July  2021 


Final Report Date: 21/09/2021 


 


In view of the restrictions that currently apply - and are likely to stay in force in the coming 


months - with regard to physical meetings, certainly in the context of international projects, an 


alternative digital approach will be proposed, if necessary, that responds to this, without 


compromising the inherent quality and added value of sessions in which discussions among 


different stakeholders  lead to new ideas, better understanding and synergies. 


Virtual interviews 


Virtual - one to one or group - interviews can easily be conducted via Microsoft Teams. 


Interviewees who do not have access to the Microsoft Teams software can also be interviewed 


simply by phone, or if possible via video conference devices in the consultants’ offices. 


Virtual workshops 


Also for larger groups and more interactive sessions, Microsoft Teams offers sufficient 


possibilities to serve as a comfortable platform for workshops and round tables with larger 


number of participants: 


 Organising new Teams meetings can easily be scheduled from Outlook 


 The chat, video (“gallery view”), and screenshare options are the most common 


features providing communication options and “collaborative space” feeling 


 The use of Breakout Rooms  - Teams sub-channels with a Meet now functionality - are 


useful  for activities where people need to be broken up in groups by tables or go to 


separate rooms 


As for face to face interviews and stakeholder consultations, it is ensured that invitations to 


workshops are sent on time so that those involved can save the date. For the organisation and 


facilitation of the session, a flipbook will be prepared, which will be submitted to the Client in 


advance. A specific methodology will be proposed for these workshops, depending on the 


number of participants, (e-)facilities, the content and the objectives of the meeting.
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ESPON 2020 – More information 


ESPON EGTC 
4 rue Erasme, L-1468 Luxembourg - Grand Duchy of Luxembourg 
Phone: +352 20 600 280 
Email: info@espon.eu 
www.espon.eu, Twitter, LinkedIn, YouTube 


The ESPON EGTC is the Single Beneficiary of the ESPON 2020 Cooperation
Programme. The Single Operation within the programme is implemented by the ESPON
EGTC and co-financed by the European Regional Development Fund, the EU Member
States and the Partner States, Iceland, Liechtenstein, Norway and Switzerland.  
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TARGETED ANALYSES


STISE - Sustainable Transport Infrastructure in the Strategic
urban region Eurodelta
Scope
The Strategic urban region Eurodelta (SURE) comprises the lower river basins of the Rhine, Meuse and Scheldt. A polycentric area, comprising a network of
metropolises with medium-large cities and cross-border regions. In its capacity of an entrance gate for goods and persons to Europe, it has developed into a densely
populated and economically strong area.


Within 3 hours of travel, over 50 million people can be reached. This makes it a global hub for goods, services and knowledge. This role has brought economic
prosperity but also major territorial, environmental and liveability issues.


For instance, transport is responsible for a substantially large share of CO  emissions in the region, with further increases forecasted, while EU ambitions and national
climate debates or policy plans point to the need for a drastic reduction of them.


The Strategic urban region Eurodelta faces indeed major challenges: energy transition, climate adaptation, accommodation of economic and demographic growth,
ensuring connectivity and accessibility of urban networks, and sustainable land use. Decarbonising the transport sector plays a crucial role in tackling these challenges.


The area has four internal national borders (NL-DE, NL-BE, BE-FR, DE-BE) that European integration and globalization have tended to abolish. These borders are
crossed by people, goods or services and national and regional/local policy makers feel the urgency to collaborate more closely on policy solutions to address this wide
range of flows and achieve more sustainable development.


The analysis considers the research area against its surroundings, but not in a static way. International flows can concern transport and secondary spatial flows to and
from megacities in the ring around the SURE, like London, Paris or up to Frankfurt and Hamburg. This can give a measure of the strength of the relationship between
the SURE and these cities.


Finally, responding to current events, it has become clear again that crises can affect transport severely. The COVID-19 crisis affects drastically, besides the health of
people, free movement of persons and has a huge impact also on free movements of goods with the sudden and unexpected recurrence of borders. It could also bring
an economic crisis. On the long term, we may face more sanatory crises, economic crises and crises of other kinds, e.g. energy or digital crises, which may affect cities,
cross-border movements and transport. 


Policy questions
To which extent are the local, regional, national and international flows of persons and goods affecting the sustainable growth of SURE region? How could cross-
border movement of people and goods develop in the period until 2030 and 2050, regarding different scenarios of societal, economic and political trends? 
To which extent do current or expected transport infrastructure and spatial policies (national complemented by regional) in the SURE contribute to EU (transport)
targets for sustainable growth for 2030 and 2050?
What could be done policy-wise, but also with concrete actions to better contribute to EU (transport) targets for sustainable growth for 2030 and 2050? By which
policies and actions, at which level and scale?
In particular, how can cross-border and inter-metropolitan cooperation contribute to achieving these targets?


Expected results
The main outcomes of the service shall be the following:


Territorial evidence on the current and possible future impact of flows of persons and goods on the sustainable growth of urban regions within the SURE region as
a whole (and with its surroundings as much as possible)
Evidence on the contribution of current and estimation of the expected contribution of future territorial policies regarding sustainable transport infrastructure in the
SURE to EU sustainable growth (including air quality, climate and energy targets).
Evidence on how cooperation (cross-border, inter-metropolitan, inter-regional, inter-governmental) and governance contribute to achieving EU (transport) targets
for sustainable growth for 2030 and 2050.
Conclusions on the necessary policy, including governance and cooperation, perimeters in the SURE in the context of sustainable transport.


Stakeholders
Province of Zuid-Holland (NL) - Lead Partner
The Municipality of The Hague (NL)
The Flanders Region (BE)
The Metropolregion Rheinland (DE)
The Province of Gelderland (NL)
The Metropole Europeenne de Lille (FR)
The Municipality of Amsterdam (NL)
The Brussels-Capital Region (represented by perspective.brussels, the Brussels Planning Agency) (BE)
The Regionalverband Ruhr (DE)


The International Society of City and Regional Planners (ISOCARP) - Observer
The network of European Metropolitan Regions and Areas (METREX) - Observer 


Contractors
Tractebel Engineering BE (Lead Contractor)
CE Onderzoek - Advies en Consultancy voor Duurzaamheid BV (NL)
Goudappel Coffeng BV (NL)
Ghent University (BE)
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ped%20into%20a%20densely%20populated%20and%20economically%20strong%20area.Within%203%20hours&body=http%3A%2F%2Fwww.espon.eu%2Fsustainable-
sport)


Rupprecht Consult (DE)
Lahmeyer Deutschland GmbH (DE)
Tractebel Engineering FR (FR)


Budget
€ 269.160,00


Lifetime
September 2020 – August 2021


Deliveries
Inception delivery: 21/10/2020
Interim delivery: 22/03/2021
Final delivery: 21/09/2021


Contact
Vassilen Ioτzov (Project Expert) vassilen.iotzov@espon.eu (mailto:%20vassilen.iotzov@espon.eu)
Stefania Rigillo (Financial Expert) stefania.rigillo@espon.eu (mailto:stefania.rigillo@espon.eu)


Documents


(https://www.espon.eu/sites/default/files/attachments/ESPON%20STISE%20Interim%20Report.pdf)


ESPON STISE Interim Report.pdf
(https://www.espon.eu/sites/default/files/atta


Acrobat Document | 6.16MB


(https://www.espon.eu/sites/default/files/attachments/Inception%20Report_0.pdf)


Inception Report.pdf
(https://www.espon.eu/sites/default/files/atta


Acrobat Document | 2.74MB


Policy themes (/programme/projects/espon-2020/policy-themes)


Applied Research (/applied-research)


Targeted Analyses (/targeted-analyses)


1-Regional Strategies for Sustainable and Inclusive Territorial Development - ReSSI (/ressi)


2-Thinking and Planning in Areas of Territorial Cooperation - ACTAREA (/actarea)


3-Spatial Dynamics and Strategic Planning in Metropolitan Areas - SPIMA (/metropolitan-areas)


4-Linking Networks of Protected Areas to Territorial Development - LinkPas (/protected-areas)


5-Territorial and Urban Potentials Connected to Migration and Refugee Flows - MIGRATUP (/migration)


6-Territorial Scenarios for the Baltic Sea Region - BT2050 (/BT%202050)


7-Common spatial perspectives for the Alpine area - Alps 2050 (/Alps2050)


8-Future Digital Health - eHEALTH (/eHealth)


9-Material Cultural Heritage- HERITAGE (/cultural-heritage)


10-Cross-border Public Services - CPS (/CPS)


11-Cross-Border Cooperation - TIA CBC (/TIA-CBC)


12-Maritime spatial planning - MSP LSI (/MSP-LSI)


13-BIG DATA (/big-data-corridors)


14-Urban-rural connections in non-metropolitan areas - URRUC (/URRUC)


15-EuropeaN Sustainable Urbanisation through port city REgeneration - ENSURE (/ENSURE)


16-Adapting European Cities to Population Ageing: Policy Challenges and Best Practices - ACPA (/ACPA)


17-SHARING – Stocktaking and assessment of typologies of Urban Circular Collaborative Economy initiatives (/sharing)
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18-MISTA – Metropolitan Industrial Strategies & Economic Sprawl (/mista)


19-TOURISM - Carrying capacity methodology for tourism (/tourism)


20-BusDev - Business Development Opportunities at External EU Borders (/bus)


21- ERMES - ESPON European Research for Maritime Eco(nomic)clusters governance Strategy (/ermes)


22-IMAGINE - Developing a metropolitan-regional imaginary in Milan-Bologna urban region (/imagine)


23-CE FLOWS – Spatial dynamics and integrated territorial development scenarios for the functional area of Central Europe (/ce-flows)


24-DIGIPLAN - Evaluating Spatial Planning Practices with Digital Plan Data (/digiplan)


25-STISE - Sustainable Transport Infrastructure in the Strategic urban region Eurodelta (/sustainable-transport)


26-ESPON METRO | The role and future perspectives of Cohesion Policy in the planning of Metropolitan Areas and Cities (/metro)


27- LAKES - territorial analysis of spatial progress and integrated development opportunities of large lakes in Europe (/lakes)


28-QGasSP - Quantitative Greenhouse Gas Impact Assessment Method for Spatial Planning Policy (/QGasSP)


*TEVI – Territorial Evidence Support of European Territorial Cooperation Programmes (/TEVI)


**Territorial Scenarios for the Danube and Adriatic Ionian Macro-regions (TEVI 2050) (/TEVI2050)


Monitoring and Tools (/monitoring-and-tools)


Transnational Outreach (/transnational-outreach)


© ESPON
FAQ (/faq/faqs)  Contact (/contact)  Site Map (/sitemap)  Links (/links/european-institutions)  Legal Notice (/legal-notice)


ESPON EGTC
The ESPON EGTC is a European Grouping on Territorial Cooperation. ESPON started in 2002 and have continued since then building a pan-European knowledge base
related to territorial dynamics.
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1 Introduction 

This Interim Report mainly includes a baseline scenario, and the analysis of a set of policy measures in 

the SURE area. 

Being designed as a business-as-usual scenario, the baseline scenario displays the development of the 

mobility flows in the SURE area towards 2030 and onto 2050, and serves as the reference for comparison 

of potential impact of the policy measures. Considering the a large variety of information available for the 

baseline scenario, a toolkit is currently being constructed for a more user friendly use of the available 

data. The baseline scenario has been tested for its robustness by estimating the impact of 6 societal, 

political and/or economic trends on the scenario. It shows whether the forecasts change significantly (and 

in which direction) if some trends will be different than anticipated for the baseline scenario.   

A set of ambitious policy measure(package)s was selected to analyse in detail in this study: (1) Aviation 

ban / shift to high-speed trains in the SURE area, (2) Zero Emission Zones in the SURE area, (3)  measure 

related to MaaS, and (4) exploring improved regional cross-border public train transport in the SURE area. 

The assessment of the impact of these policy measures is explained step by step in the following chapters. 

For the Aviation ban / shift to HST measure, the pro’s and con’s of a ban of regular aviation services below 

500 km within the SURE area are considered, as well as the question if collective HST rail services could 

deal with this ban, and what the impact on socio-environmental costs and profits could be. 

The impact of the implementation of harmonised Zero Emission Zones in all major cities (> 100.000 in-

habitants) located in the SURE area for passenger cars, Light Duty Vehicles (LDVs) and Heavy Duty 

Vehicles (HDVs), by 2035, is analysed from different perspectives. 

Mobility as a Service (MaaS) is the next development to which high expectations are given with the respect 

of making transport more efficient, more user friendly and more sustainable from a system point of view. 

In this study a proposal of a measure focussing on MaaS is explored for further analysis. 

The goals of exploring the improvement of regional cross-border public train transport in the 3 STISE 

project corridors Rhine-Waal, Rhine-Scheldt and Lille-Brussels, is to result in a shift from road to rail 

transport for regional cross-border passenger travel. A challenge for train transport on national borders is 

that public train transport, and in particular rail infrastructure,  is organised by national or regional organi-

sations and controlled by national authorities. 

Many annexes have been added to the report, containing underlying data or background research or 

analyses. 

In the weeks to come - in preparation of the Final Report - the roundtables in the framework of the policy 

measures will be finalised, the analysis of the policy measures will be completed by a.o. drafting policy/im-

plementation roadmaps – including specific focus on cooperation opportunities. 



 

ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / Interim Report 11 

2 Baseline Scenario 

2.1 Network Analysis 

As described in the inception report a baseline scenario is constructed to display the development of the 

mobility flows in the SURE area towards 2030 and onto 2050. This baseline scenario serves as the refer-

ence for comparison of potential impact of the policy measures, and will include all the existing and rele-

vant policies, strategies and decisions already taken in the SURE area - and more in particular the 3 

corridors.  

This chapter contains the following sections:  

1) A short methodological chapter explaining how we have arrived at the baseline scenario 

2) The network analysis in which the transport volumes are discussed 

3) An introduction into the emission indicators 

4) The translation of the transport volumes into the emission indicators  

The second chapter contains the assessment of the robustness of the baseline scenario. In that chapter, 

for 6 trends, the impact on the baseline scenario is described and quantified as far as is methodologically 

sound. 

In the following chapter a short description of the toolkit is provided as it has been discussed with the 

stakeholders, in which all collected data will be put together in a comprehensive manner and allowing 

stakeholders to make certain selections for specific aspects. 

2.2 Method 

The Transtools3 model is used as the main model to identify the transport flows for the baseline scenario. 

The results of Transtools3 will be validated with regional and national traffic models. For example, in the 

case of inconsistencies, the Transtools3 results will be scaled to match with the other sources to create 

one consistent baseline scenario. For this purpose, the assumptions used in the regional models will be 

checked and documented, and in case of large deviations, data will - as far as possible - be modified or 

complemented based on evidence from the literature or expertise of the consortium. These assumptions 

can be found in Annex 6 B of the report. 

Within this chapter a generic overview of the transport volumes derived from Transtools3 will be provided. 

More detailing selections as well as further specifics of the results of the Transtools3 model are put into a 

toolkit which is described further in Chapter Error! Reference source not found.. Secondly a set of g

eneric maps are provided in Annex 11  of this report to provide insight in the networks used, the transport 

flows on the network and identification of bottlenecks. 

The model consists of three basic years (Base year 2010, 2030 and 2050), to be able to calculate the 

emission indicators an interpolation is done between the base year – 2030 to calculate numbers for 2018. 

These numbers are integrated within the rest of the document. 

2.2.1 Comparison 

First the consistency of the Transtools3 model is checked so the results can be interpreted with a certain 

degree of certainty. For the verification of these numbers the output of the model is compared to the 

scenario studies that are presented in Chapter 5. This allows for a first check on: 

- The order of magnitude of the transport flows that are presented respectively by the scenario 

studies and the model 

- The comparison of the development for the modalities and growth rates that are foreseen 

2.2.1.1 Passenger Transport 

For passenger transport the comparison is done with the scenario studies from three countries: Belgium, 

Germany and the Netherlands. These countries are selected since they contain a relatively large share of 



 

 

 

the STISE project study area. This comparison is done for the three modalities: road, rail and air transport. 

For this comparison the total passenger kilometers with an origin and destination within the countries are 

aggregated into one number. 

For road passenger kilometers, the comparison is shown in Table 1 below - all numbers are in million 

pkm. For Belgium the Scenario study from Flanders is used, for Germany the Traffic forecast of transport 

interconnectivity is used, and for the Netherlands the WLO scenarios are used (see the references for 

further details). Please note that there are no numbers for 2050 for both Belgium and Germany. For the 

Dutch WLO scenario the average between the low and high scenario is taken, since Transtools3 only 

produces 1 number. 

At first glance, there seems to be an underrepresentation of the total passenger road transport in the 

Transtools3 model for Belgium and Germany. For Belgium it needs to be noted that the scenario numbers 

provide a limited representation since this doesn’t contain numbers for all of Belgium. For the Netherlands 

the situation is quite representative, with a slight overrepresentation in the base year, but a spot-on result 

for 2030.  

Comparing the growth rate shows a similar image for all of Belgium and the Netherlands. In Germany 

there seems to be less growth than expected for the passenger road transport in the scenario. Therefore, 

for road passenger transport the conclusion is that the numbers in Transtools are slightly underrepre-

sented if compared to the scenario studies. However, no corrections are necessary at the moment. 

 

Table 1 - Comparison of road transport passenger kilometres for Transtools 

simulation results and scenario studies (in million pkm) 

 Transtools simulation results  Scenario results 

 Base Year 2030 2050  Base Year 2030 2050 

Belgium 93,4 112,5 132,6 

 

118,7 131,9 N/A 

Germany 809,8 824,5 806,7 

 

902 991 N/A 

The Netherlands 158,9 174,0 181,2 

 

147,9 174,5 189,5 

For rail transport the table has been put in Annex 8.  

For rail transport the figure in Belgium is similar compared to road transport, with an even stronger un-

derrepresentation of rail passenger transport. For Germany there is a strong overrepresentation of rail in 

Transtools, however growth rates for both Belgium and Germany are comparable to the growth rates from 

the scenarios. For the Netherlands, 2030 and 2050 are almost spot on again, therefore also for rail no 

immediate adaptations are necessary.  

2.2.1.2 Freight Transport 

For freight transport the comparison is made with the same scenarios for Germany and the Netherlands. 

The Belgium scenario study doesn’t contain information regarding freight transport and is therefore re-

placed by the French MODEV scenario study. 

As can be seen in the table below the representation for the freight transport is not as much aligned as 

the passenger transport. For the Dutch situation this is due to the fact that the study uses tonnes instead 

of ton kilometres, therefore we will take a closer look at the growth rates for this study. For the French and 

German situation there are respective under- and overrepresentations of the total of freight transport. 

Therefore, here also we will compare the growth rates. As an example, we have taken the rail freight 

transport, but the situation is similar for road freight transport. In the inland waterways we see an under-

representation overall for the values obtained from Transtools.  
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Table 2 - Comparison of freight rail transport (million ton km) for Transtools 

simulation results and the scenario studies 

 Transtools simulation results  Scenario results 

 Base Year 2030 2050  Base Year 2030 2050 

France 63,9 96,4 138,5 

 

32,5 47,2 

 

Germany 220,6 263,8 295,9 

 

107,6 153,7 

 

The Netherlands 24,2 32,2 41,5 

 

37,0 50,0 70,5 

 

In the table below we see that in the French situation the growth rate is rather comparable. For the German 

situation there is also an underrepresentation in terms of growth rate and for the Dutch situation there 

seems to be an overrepresentation. This leads to the conclusion that we need to thread carefully with the 

freight transport numbers and a further detailed analysis might be necessary to better understand how 

these differences can be explained. 

 

Table 3 - Comparison of growth rates for freight road transport for TransTools 

simulation results and the scenario studies comparing the base year with 2030 and 

2030 with 2050 

  

TransTools 

 

Scenario 

 

Road 2030 – Base Year 2050 - 2030  2030 – Base Year 2050 - 2030  

France 54% 38% 

 

45% 

 

Germany 17% 15% 

 

39% 

 

The Netherlands 42% 38% 

 

14% 19% 

 

2.2.1.3 Detailed validation 

The Transtool3 results also have been used for further analysis with respect to the policy measures. These 

specific sets of data, for example for the policy measure regarding the cross-border transport for road and 

rail, showed that the data is not of sufficient quality to use for such detailed analysis. For example on 

specific cross border links rail transport is highly over represented in comparison to the rail transport to 

other neighbouring zones.  

This appears to be caused by the calibration step that the model builders did when validating the model 

on country level causing the border zones to stretch traffic. Another reason to tread carefully with the 

exact modelling results in the rest of the report. 

 

  



 

 

 

2.3 Results Transport Volumes  

To better understand the transport volumes that are part of the study area, a distinction is made between 

passenger and freight transport. A generic overview is shown for the available modalities and the growth 

of transport kilometers towards 2050. This is accompanied by a number of different insights, for example 

the modal split in 2030 and the distinction between transport within the study area and transport entering 

and leaving the study area. 

This is followed by a set of maps showing for the specific modalities a number of relevant aspects.  

2.3.1 Passenger Transport: Generic Overview 

The traffic model provides an overview of the development of the passenger transport flows in the EU 

from the base year towards 2030 & 2050. The model distinguishes three modalities, knowingly road, rail 

and air transport for passengers. We first present the overview of the numbers for the complete traffic 

model, after that we will focus on the developments within the SURE area including developments regard-

ing specific travel purposes and specific corridor aspects. In the Annexes of the report a complete over-

view of the available data is presented for further reference. 

As can be seen in the graph, there is an expected growth of the passenger transport towards 2050 that is 

equal for all modes, the numbers are presented in billion pkm. This means that for passenger transport a 

total of 11.613,7 billion passenger kilometers is expected in 2030 in the entire EU. The airplane and car 

are still the dominant means of transport compared to the other modality rail. The respective growth per-

centages for road, rail and air from the base year towards 2030 are 13%, 11% and 12%, After 2030 the 

numbers show a faster growth in air transport towards the future. 

 

 

Figure 1 - Graph with growth of passenger transport in the EU for the modalities 

road, rail and air in billion passenger kilometres 

For the SURE area a similar trend can be seen for the three modalities. The numbers presented here are 

all the traffic that is part of the SURE area, in other words, not only traffic internal to the SURE area, but 

also traffic with an origin or destination in the SURE area. The growth rates towards 2030 are comparable 

to the baseline scenario and are of a similar nature, 10% for the car, 10% for rail and 7% for air. Both road 

and rail grow faster towards 2050 (+18% both). Air seems to stay behind percentage wise (8%). 
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Figure 2 - Growth of passenger transport in the SURE area in billion pkm 

If we take this in another perspective, we can look at the modal split for 2030 within the SURE area. This 

provides the overview in the following graph. This again confirms the road transport dominance, but the 

share of rail is approximately 3% higher in comparison with the overall transport within the EU. This is 

within the expectations since there is quite a dense rail network present within the SURE area (if compar-

ing to other regions within the EU).  

In the Annexes also an overview is given for the purely internal SURE area traffic. The overall image 

regarding growth and representation of the different modes is the same. With one remark, namely that for 

air the share is very low due to the limited flights within purely the SURE area. 

 

Figure 3 - Modal split in 2030 for the SURE area related traffic for road, rail and air 

traffic 

For the road and rail modalities three purposes are distinguished, knowingly business trips, commuter 

trips and other trips. For air only two purposes are distinguished, business and other. In the graphs below 

the share of each of these purposes is presented for the year 2030 for the entire SURE area. As can be 

seen the purposes are not very well divided for the road transport with a high overrepresentation of other 

traffic compared to business and commuting traffic. Within the available documentation of the model no 

exact explanation for this division has been found, however the overall numbers (as shown before) are 

within the expected range, therefore we assume that the model uses a different assignment towards the 

purposes than what we would normally expect. 



 

 

 

 

Figure 4 - Purposes for travelling for passenger transport in 2030 in the SURE area 

As shown in this section, the overall passenger transport flows within the SURE area are still growing and 

are expected to continue growing towards 2050. The area distinguishes itself by a dense network that is 

available and highly used by the different modalities. In the next section we will focus on specific charac-

teristics of the corridors that are part of the SURE area. 

2.3.2 Passenger Transport: Specific Input 

Three specific inputs are discussed in this section, one is the rail traffic in the Lille Brussels corridor. The 

second one is the passenger traffic on the road network in the SURE area and the third one is the per-

centage of commuters on the railway network in the SURE area. In the Annexes the overview of the other 

corridors is provided with similar statistics as presented below. 

For the passenger flows, the specific Lille Brussels corridor is interesting, since in various occasions 

stakeholders have mentioned that passenger rail transport on this corridor is facing issues. For this corri-

dor both the internal and total traffic for the corridor is presented. When looking at the graphs below for 

the rail transport we see that the corridor itself for rail has a strong commuting signature. However, when 

taking the other rail traffic that has an origin in the corridor or a destination in the corridor into account, the 

perspective changes.  

 

Figure 5 - Purposes for rail transport in 2030 internal to the Lille Brussels corridor, 

compared to complete rail transport in the Lille Brussels corridor 

For the specific input of the passengers that travel on the road network per day, the map below indicates 

the perspective in the SURE area. From the map it can be seen that most of the highways are heavily 

used with a daily intensity of over 40.000 vehicles. It is expected that with this quantity of traffic, passen-

gers are experiencing congestion on a regular basis. This leads to the conclusion that for passenger 

transport the growth towards 2050 for road transport will be difficult to accommodate on the existing net-

work. Therefore, a key challenge lays within the study area to find other solutions to allow transport to 

grow in a more sustainable way. 

 



 

ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / Interim Report 17 

 

Figure 6 - Passengers per day 2030 

For rail transport, the share of commuters by travel purpose has already been shown. This is also pre-

sented on the map below to show the links that have high rates of ‘only’ commuter traffic. In the SURE 

area mainly the Antwerp – Brussels connection can clearly be seen, also in the area around Lille a couple 

of links are highlighted. Secondly, the Randstad area in the Netherlands has a number of links with a high 

percentage of commuters. Interestingly, the commuter percentages in the Ruhr area appear to be rela-

tively low, but this might be explained by the fact that business travel has a higher share in rail transport 

on these specific links. 

 



 

 

 

 

Figure 7 - Percentage commuter traffic per rail link in 2030 

 

2.3.3 Freight Transport: Type of Goods and Modalities 

2.3.3.1 Freight Transport: Generic Overview 

For freight transport we start with a similar overview as presented for the passenger transport. First, we 

compare the general growth of the three available modalities, road, rail and inland waterways. As can be 

seen, road is still the major means of transport for freight in the EU. If we look at the growth rates for the 

three modalities, road would grow by 42%, rail by 33% and inland waterways by 23%.  
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Figure 8 - Freight transport in the entire EU in million ton km  

Next, we take a look at the freight transport within the SURE area itself. This transport includes the 

transport with an origin and destination within the study area. First, the presence of the inland waterways 

as second modality is a big change compared to the EU transport. This is not surprising when looking at 

the availability of inland waterways within the SURE area. Secondly, the relatively low representation of 

rail compared to the overall EU transport is noteworthy. This is partially explained by the large share of 

inland waterways competing for similar type of cargo. Looking at the growth rates, road is similar to the 

overall EU with 40%. For rail and inland waterways, the growth rates for 2030 compared to the base year 

are 25% and 24%.  

 

Figure 9 - Freight transport in the SURE area in million ton km 

In the next figures the year 2030 is used as a reference point, the information for 2050 is made available 

in the Annexes. Another way to look at the freight transport is to take a look at the mode shares for the 

three modalities. The graph shows that when looking at purely internally oriented freight transport, the 

share of road is 67%, rail only has a share of 7%, and inland waterways take up the remaining 26%. The 

large representation of road is not surprising when looking at the different types of goods that are trans-

ported by each modality. Only for the specific dry bulk, liquid bulk and containers, the other modalities are 

competing mainly because of the quantity of these goods that need to be transported at once. 

 -
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Figure 10 - Modal split of freight internal SURE transport in 2030 

For a further detailing, the following graphs present the share of types of goods for the three modalities to 

compare the differences between these modalities and identify their strengths. As mentioned before, rail 

and inland waterways are strong in transporting bulk goods within the SURE area. All modalities have 

their share in container transport, and the general cargo is only represented in road. Here, we only look 

at the internal SURE area traffic, however, when looking at the total SURE area traffic (so also taking into 

account traffic with an origin or destination within the SURE area) the picture is roughly the same.  
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Figure 11 - Share by type of goods for road, rail and inland waterways for freight 

transport within the SURE area 

Next, we will take a look at the specific corridors within the SURE area and their characteristics with 

respect to freight transport. 

2.3.3.2 Freight Transport: Specific Output  

First, we take a look at the share by type of goods for both the Rhine Waal and Rhine Scheldt corridors. 

In the graphs below the share by type of goods is shown for the internal traffic on the specific corridor. As 

can be seen, the corridors have a slightly different characteristic compared to each other and compared 

to the general overview provided before regarding the SURE area. For the Rhine Waal corridor, the share 

of containers for road and rail in relative terms is comparable (and comparable with the overall presenta-

tion of the SURE area). The total share of transport between the modes is as follows: 572% for road, 6% 

for rail and 37% for inland waterways. Furthermore, for road the share of general cargo is the majority of 

goods transported. For rail the share of dry bulk is higher compared to the overall SURE area, for Inland 

waterways the numbers are rather specific for this corridor.  

When looking at the Rhine Scheldt corridor, more specifics from this corridor can be found, since it shows 

a higher share of containers for both road and inland waterways showing the transport between the ports 

of Rotterdam and Antwerp and the share of containers that is part of this flow. The overall share between 

the modes is as follows: 46% for road, 4% for rail and 50% for inland waterways. Also on the corridor, the 

share of dry bulk is lower compared to liquid bulk which can be explained by the dry bulk being transport 

by large sea vessels to the relative ports that have been mentioned before thus removing the need of 

further transport of these goods. However, when looking at the absolute numbers, inland waterways still 

54%36%

10%

Rail
Dry Bulk

Liquid bulk

General Cargo

Containers



 

 

 

has roughly 7 times more ton kilometers in transport for dry bulk. For liquid bulk this factor is about 3 times 

more compared to rail. In absolute numbers for road transport general cargo takes up 59% of its share. 

For Inland waterways containers are the major share (76%). 

 
 

Figure 12 - The share of goods for the internal traffic on the Rhine Waal and Rhine 

Scheldt corridors split out for road, rail and inland waterways 

Next, we take a look at the overall SURE area. First we take a look at the percentage of freight vehicles 

compared to the total vehicles on the road network in 2030 in the SURE area. There are a number of links 

within the SURE area that have a relatively high share of freight vehicles on the road network. For exam-

ple, in Rotterdam the A15 highway is highlighted as well as the connection from the SURE area towards 

the ports that connect to the United Kingdom (Dunkirk and Calais). Also the ring of Antwerp can be seen 

with a high level of freight transport in 2030.  

If we compare this to the map which depicts the growth of freight vehicles on the road network compared 

to the base year, the overall growth of road freight transport is described. This is depicted on all links with 

almost everywhere a growth rate over 10%. The white links didn’t have data for the base year, which 

makes it impossible to determine a growth rate, which could indicate that these are new links added to 

the network.  
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Figure 13 - Map with the share of freight vehicles on the road network in 2030 

 



 

 

 

 

Figure 14 - Map with the growth rate of freight vehicles on the road network towards 

2030 
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Figure 15 - Map with growth rate of electric container transport in 2030 compared to 

the base year 

For rail transport on the network, a distinction is made between container and other transport on the links. 

The growth rates between the base year and 2030 are shown on the map. Within the SURE area, mainly 

the transport in the Randstad shows a high growth, also the Lille Brussels corridor has a growing rate of 

containerised transport. Within the Ruhr area the increase in container transport appears to be lower, but 

absolute numbers there are already higher, making the relative grow lower. 

For inland waterways, the key waterways that have the major transport are recognisable on the map. The 

number represents the daily tonnes transported on the specific links. The map clearly shows the two major 

waterways from both the Rhine Scheldt and Rhine Waal corridors including the transport on these water-

ways. The map also shows that inland waterway transport continues further down along the Rhine, how-

ever, other waterways do not have such a large daily transport ratio.  



 

 

 

 

Figure 16 - Daily tonnes transported per day on the inland waterways network in 

2030 

2.3.4 Bottlenecks 

By looking at the networks that are needed to facilitate the growth in both passenger and freight transport, 

bottlenecks are bound to be present. For example, there are road segments with a high share of vehicles 

that need to facilitate even a further growth of traffic that will lead to congestion on the network. However, 

the model does not provide these exact details for the network and only shows the expected growth of 

different vehicle types. It is clear however, that here lays the opportunity to invest in other modes and 

modalities to ease congestion on the road network. 

For the rail network, there are a number of links that are heavily used by commuters, but that are also 

expected to facilitate a growth in freight transport. Also here specific issues will arise when looking at the 

expected growth of transport on the network in general. This will be further analysed in the policy measure 

regarding cross-border transport. 

One key element is also that besides realising a modal shift from one mode to another, the prevention of 

transport and thus slowing down the growth could be considered an interesting path to follow. In other 

words are there ways to better use the opportunities that the Covid-19 pandemic has provided. Within this 

retrospect opportunities such as MaaS need to be considered to facilitate the necessary paradigm shift. 

2.4 Result Emission Indicators 

For this study, emission indicators have been defined for the different transport modes and categories 

corresponding to the traffic model output from Transtools3. The evolution of the emission indicators to-

wards 2030 and 2050 are taking into account standing policies and improvements based on historical 

trends. The combinations of the traffic model output and these indicators are used to calculate the 
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emissions of CO2, NOx and PM10, as well as the energy use. First we present the expected development 

of the CO2 emissions for passenger, freight and aviation. In the following chapter these are combined with 

the transport volumes to get a better understanding on how the emission indicators are developing. 

An overview of the CO2-emission factor development is shown in Figure 17 to Figure 19. In these figures, 

the CO2-emissions from the well-to-tank phase and from the tank-to-wheel phase are differentiated. Fig-

ure 17 presents the CO2 emission factors for passenger transport. For freight transport, aviation is pre-

sented separately from the other transport modes, because the emissions per ton-kilometer are much 

larger for aviation. Light commercial vehicles are excluded from these figures, as both the emissions per 

passenger-kilometer and the emissions per ton-kilometer are not a good indicator for this category1. 

The full set of emission indicators for CO2, NOx. PM10 and energy use and the description of the sources 

on which they are based is provided in Annex 9. 

 

 

Figure 17 - CO2 emission indicators of passenger transport 

 

  

1 The emission indicators are presented in units of gCO2e/vkm in the Tables of Annex 9. 
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Figure 18 - CO2 emission indicators of freight transport excluding aviation 

 

 

Figure 19 - CO2 emission indicators of freight transport (aviation) 

 

2.5 Transport Emissions  

For the transport emissions, only information for the entire SURE area (including internal and internal - 

external v.v. traffic) is presented in the paragraphs below. More details can of course be calculated based 

on the numbers that are available, but for readability purposes these are not used here in the report. 

0

10

20

30

40

50

60

70

80

90

100

2
0
1

8

2
0
3

0

2
0
5

0

2
0
1

8

2
0
3

0

2
0
5

0

2
0
1

8

2
0
3

0

2
0
5

0

2
0
1

8

2
0
3

0

2
0
5

0

2
0
1

8

2
0
3

0

2
0
5

0

2
0
1

8

2
0
3

0

2
0
5

0

Heavy goods
vehicles

Rail diesel
(container)

Rail diesel
(other)

Rail electric
(container)

Rail electric
(other)

Inland
navigation

g
C

O
2
/t
k
m

Greenhouse gas emission indicators for freight 
transport - excluding aviation

CO2 TTW CO2 WTT

0,00

200,00

400,00

600,00

800,00

1000,00

1200,00

1400,00

1600,00

2018 2030 2050 2018 2030 2050

Aviation (short haul) Aviation (long haul)

g
C

O
2
/t
k
m

Greenhouse gas emission indicators for freight 
transport - aviation

CO2 TTW CO2 WTT



 

ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / Interim Report 29 

2.5.1 Passenger Transport 

The four emission indicators that are quantified are the following: CO2, NOx, PM10 and Energy use. For 

each of the indicators the emission per mode is presented. Please note that the assumption has been that 

the majority of railroad passenger traffic is performed by electric trains, therefore only energy use is dis-

played for railways. 

 

Table 4 - CO2-emissions in Megatons 

 

2018 2030 2050 

Rail - - - 

Road 125,0 102,2 53,9 

Air 26,1 24,4 21,1 

 

For the CO2 -emissions, the first noteworthy aspect is the high share of air transport in emissions com-

pared to its relatively low share in mileage. Secondly, the impact of the forecasted availability of electric 

vehicles for road transport can clearly be seen with a negative trend of road transport emissions compared 

to the expected growth rate. 

 

Table 5 - NOx-emissions in kilotons 

 

Base Year 2030 2050 

Rail - - - 

Road 383,8 125,1 21,2 

Air 37.428,9 34.986,3 30.150,0 

For the NOx -emissions, a similar trend for the high share of air transport in emissions compared to the 

relatively low share in mileage can be seen. Secondly, for road transport the impact of the stricter guide-

lines regarding emissions combined with electric vehicles is visible with close to no emissions in 2050. 

 

Table 6 - PM10-emissions in kilotons 

 

Base Year 2030 2050 

Rail - - - 

Road 4,0 1,0 0,4 

Air 217,1 202,9 174,9 

For the PM10 -emissions a similar remark can be made like for NOx-emissions. Here, the absolute num-

bers for road and air are relatively low. For air no real reductions are foreseen in the forecasts. 

 

Table 7 - Energy use in million MegaJoules 

 

Base Year 2030 2050 

Rail 4,3 3,5 2,5 

Road 1.835,7 1.661,3 1.233,4 

Air 443,3 414,4 357,1 



 

 

 

For the energy use the car is still a large consumer when taking the road transport into account. Here, the 

impact of the electric vehicles is lower since they still use energy, however, this is better compared to 

combustion engine energy use. The share of rail is relatively low in comparison to the others, and for air 

the decrease in energy use for kerosine compensates the expected growth in transport kilometres. 

2.5.2 Freight Transport 

For freight transport the same indicators are presented for the rail, road and inland waterways modalities. 

Here, also the transport figures for 2030 are used for the entire SURE area. 

 

Table 8 - CO2-emissions in Mega tons 

 

Base Year 2030 2050 

Rail  3.5   3.1   2.5  

Road  698.5   611.1   293.5  

Inland waterways  7.1   6.7   5.8  

For the CO2-emissions the overall prospective share of road transport is clearly visible. However, for rail 

and inland waterways the emissions do not decrease as fast as compared to road, thus their relative share 

in the emissions towards the future are increasing. 

 

Table 9 - NOx-emissions in Mega tons 

 

Base Year 2030 2050 

Rail  48.9   35.1   19.0  

Road  6,049.8   4,695.5   580.3  

Inland waterways  97.7   91.6   43.9  

For the NOx-emissions a similar remark can be made, although, also the large decrease for road transport 

is only expected to happen after 2030 with the increase in electric and fuel cell operated trucks. For rail 

and inland waterways the decreasing trend is a positive development. 

 

Table 10 - PM10-emissions in million tons 

 

Base Year 2030 2050 

Rail  1.1   0.1   0.0  

Road  22.7   10.2   5.6  

Inland waterways  2.8   2.5   1.0  

For the PM10-emissions, also here, the share of the road transport is still large, but, with the decreasing 

trend there appears to be a rather favourable evolution of these emissions.  

 

Table 11 - Energy use in million MegaJoules 

 

Base Year 2030 2050 

Rail 39,1 37,2 30,2 

Road 5.915,0 6.304,7 4.934,3 

Inland waterways 30,5 30,6 26,7 
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For the energy use, a similar image is depicted comparable to the CO2-emissions with a high share for 

road transport and a decrease only after 2030 with the availability of cleaner and more efficient vehicles. 

2.6 Toolkit 

As can be seen there is a large variety of information available for the baseline scenario. In the Annex of 

this report a list of tables can be found for further detailing of the information that is part of the baseline 

scenario.  

For a more user-friendly use of the data a toolkit is currently being constructed in which various selections 

as well as geographical representation can be found. In Annex 9 it can be found which functionality has 

is currently under development.  



 

 

 

3 Effects of External Trends on the 
Outcomes of the Baseline Scenario in 2030 
and 2050 

3.1 Approach 

The baseline scenario is designed as a business-as-usual scenario and includes forecasts for 2030 and 

2050. To test the robustness of the baseline scenario and the policy analyses, the impact of 6 societal, 

political and/or economic trends has been estimated. For each of these trends likely impacts on the base-

line scenario have been accessed, providing in this way a robustness check of this baseline scenario and 

the policy analyses. It shows whether the forecasts change significantly (and in which direction) if some 

trends will be different than anticipated for the baseline scenario.   

The analysed external trends are a selection of the suggestions of the partner stakeholders (see Inception 

report). To study the impacts, a three-step process has been followed for all external trends: 

1. Definition: Definition of the external trends and assumptions of likely effects;  

2. Implementation: Description of likely behavioural reactions for passengers and freight transport 

and definition of input for calculations; 

3. Results: Calculations and presentation of results. 

3.2 External Trends 

The 6 external trends that have been analysed are: 

1. Health/economic crises/effects after Covid 

2. Climate change & energy transition 

3. Technical evolutions in the transport sector  

4. The future of growing globalisation in the field of transport  

5. Growing Circular Economy  

6. Possible (dis)integration in the EU  

3.2.1 Trend 1 - Health / Economic Crises / Effects after Covid 

Definition  

All used sources (Transtools and national/regional transport models) have been developed before the 

outbreak of the ongoing Covid19 pandemic. Therefore, none of them takes possible lasting effects on our 

travel behaviour into account. In this external trend, it is assumed that the pandemic leads to the following 

differences with the baseline scenario in 2030 and 2050: 

a) 10% reduction of demand for public transport. During the pandemic the use of public transport 

has been discouraged. Public transport travellers got used to utilize individual transport modes 

like passenger cars and (electric) bicycles more frequently and may partly stick to this.   

b) 20% reduction of demand in commuting for jobs that can be done from home. Working from 

home has been obligatory during the pandemic for the majority of office jobs. Employers and 

employees got used to home office. Travel time savings and other advantages may lead to a 

reduction in commuting. 

c) 33% reduction of demand in business air travel. Videoconferences may replace part of physical 

business meetings since they save travel time and costs and have a much reduced CO2-foot-

print.  
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Implementation  

a) 10% reduction of demand for public transport (travel purposes). Trips between cities (zones) are 

replaced by car (50% additional trips and 50% car passenger in existing trips), trips within cities 

(zones) are replaced by cycling (not part of the baseline scenario).  

b) 10% reduction of demand in commuting for passenger car and public transport. Assumed is that 

50% of all jobs can be done (partly) from home and that these employees on average work one 

day extra (20%) from home.  

c) 10% reduction of demand in aviation (reduction of demand for business travel by 33%, assuming 

a market share of 30% of this segment). It is assumed that these trips are omitted and replaced 

by videoconferences. It is assumed that there is no effect on the leisure segment. 

The affected segments are summarized in the following table: 

 

Table 12 - Summary of affected segments by external trend 1 

Segment Effect 

Commuting trips by public transport -20% 

Business, private & vacation trips by public transport -10% 

Commuting trips by car within zones -10% 

Commuting trips by car between zones -10% + 25% of subtracted commuting trips by public 
transport between zones 

Business, private & vacation trips by car between zones +50% of subtracted business, private & vacation trips 
by public transport between zones 

Aviation passengers -10% 

 

Results 

The above-mentioned affected segments have been translated into the information for the baseline sce-

nario for the transport in the entire SURE area. The impact is mainly seen on the air and rail transport 

kilometres, with only a very small impact on the road transport. 

 

Table 13 - Translation of trend 1 into the baseline scenario 

 Baseline  Trend 1  % difference 

billion pkm 2030 2050  2030 2050  2030 2050 

Rail 33,7 36,2  29,4 31,6  -12,8 -12,6 

Road 813,5 872,0  807,9 866,1  -0,7 -0,7 

Air 348,4 367,0  313,5 330,3  -10,0 -10,0 

 

3.2.2 Trend 2 - Climate Change & Energy Transition 

Definition   

a) 30% increase in fossil fuel prices due to increase in global CO2-prices and taxes 

b) 15% increase in energy costs due to growing energy demand in other sectors 

Implementation  

a) 11% reduction of passenger car kilometres based on a price elasticity of -0,36 per passenger 

car kilometre (up-to-date version of the Dutch national model) and 2% increase in public transport 



 

 

 

(cross-elasticity of +0,07). In 2050 the effect will decrease significantly due to the increasing 

number of vehicles without combustion engine 

b) 2% reduction of the overall travel demand for passenger transport and no effect on freight 

transport. Since prices rise for all alternatives, we assume that only minor mode shifts will occur.   

 

Table 14 - Translation of trend 2 into the baseline scenario 

 Baseline  Trend 2  % difference 

million pkm 2030 2050  2030 2050  2030 2050 

Rail 33,7 36,2  34.3 36.9  2.0 2.0 

Road 813,5 872,0  724.0 776.0  -11.0 -11.0 

Air 348,4 367,0  341,4 359,7  -2.0 -2.0 

For the second trend a strong decrease is seen in the road transport as implemented above. The total 

share of road still is high, but with the small increase in rail transport part of the potential that is available 

is used. 

3.2.3 Trend 3 - Technical Evolutions in the Transport Sector  

There are several ongoing technological trends, which could lead to increased travel speed or comfort. In 

this Section, the possible impact of such trends on the transport system is explored.  

For passenger transport, increases in travel speed are associated with longer distances traveled. Histor-

ically, the average time traveled per person per day has been relatively constant at about 70-90 minutes 

per day (Hupkes, 1982)2. This directly implies that faster traffic leads to more kilometers traveled. How-

ever, research also indicates that the amount of time that people are willing to spend on travel per day 

might increase as travel becomes more comfortable (CE Delft;TNO, 2020)3.  

Autonomous cars lead to an increase in transport demand 

Driving is expected to become more and more autonomous in the coming decades. However, it is very 

difficult to assess to what extent automation will be adopted until 2050. This is dependent on multiple 

factors which are difficult to predict, such as technological developments and whether legal and ethical 

questions, such as who is responsible for accidents when the car drives itself, can be resolved. In this 

analysis, the assumption is made that ‘level 5’ of automation will become commonplace by 20504.  

In this scenario, automated driving is expected to increase transport demand for three reasons (CE 

Delft;TNO, 2020). First of all, autonomous cars drive more efficiently than humans, which would increase 

the effective capacity of the infrastructure. Put differently, more autonomous cars can make use of the 

same infrastructure without creating traffic jams compared to human drivers. A second reason for in-

creased transport demand is that travel becomes more comfortable: when you don’t have to pay attention 

to the road, it becomes possible to perform other activities while driving, such as working, watching a 

movie or playing a game. In effect, this means that the value of time while driving decreases, which in turn 

leads to people spending more time in cars.  

  

2 This has been observed in communities all over the world. 

3 Consider for example the fact that trains become increasingly more suitable for working while traveling, duet o comfort 

increasing factors such as comfortable seats with a place for your laptop and wifi connectivity. When it is possible to 

work while being on the train, commuting becomes less of an obstacle which could be a reason for people to live further 

from the office. 

4 This is the highest level of automation, in which the vehicle performs all driving tasks under all condition and zero 

human attention or interaction is required. 
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A third reason for an increase in transport demand is that a new group of current ‘non-drivers’ (e.g. elderly, 

disabled and low income households) would gain access to car travel. A fourth reason is that cars will be 

able to drive empty and pick-up passengers. 

There is relatively large uncertainty about the concrete effects of automated driving on transport demand. 

Milakis et al. found that the passenger car transport demand would go up by 3 to 27% due to automated 

driving (Milakis, et al., 2017). Another study found that the number of vehicle kilometers driven by cars 

would increase by 20 to 25% (Cohen & Cavoli, 2019). The European Commission estimates the potential 

effects to be even higher. Their estimate for the long-term effect due to autonomous driving amounts to a 

50-60% increase in vehicle kilometers (European Commission, 2019). 

This increase in car travel can be expected to go hand in hand with a decrease in other passenger 

transport modes which compete with car travel, especially public transportation (Milakis, et al., 2017; 

European Commission, 2019). It might therefore become more difficult to maintain economically feasible 

public transportation systems.  

The effects of automated driving will be different in inner cities compared to rural areas and are in general 

very dependent on the specific context.  

3.2.4 Trend 4 - The Future of Growing Globalisation in the Field of Transport  

Definition  

a) 10% shift from containers from ports (ca. 50% of containers from China; Based on Rotterdam 

source CBS Statline) to long distance rail/road due to the new silk road 

b) 20% increase of import and decrease of export (e.g. 20%) due to further shift from production to 

low wage countries  

c) 100% increase in parcel flows due to further globalization of e-commerce  

Implementation  

a) 10% shift from containers from ports means 10% less containers transport from Antwerp and 

Rotterdam by IWT, road and rail. Instead, containers enter the SURE area via long distance 

rail/road via the silk road form the east (on average having similar distances in the SURE area). 

However, 20% of the original 10% transport from the ports has a destination outside the Sure 

area and will not result in new transport in the SURE area (Based on tailored Statistics CBS for 

transport from Rotterdam). So 10% of containers transport from the ports (IWT, Rail and Road) 

is replaced for 80% by continental transport (rail and road; 50:50) from the east.  

b)  An increase of 20% in imports will increase the transport from the ports with 20%. The decrease 

in export will lead to a larger imbalance between import and export from the ports and will not 

lead to a significant reduction in kilometres. 

0.5% of the ton-kilometres in truck transport are related to parcels (source Dutch statistics).and 

5% (source Gebruikers en inzet van bestelauto’s in Nederland) of the van kilometres (2018). A 

100% increase means a 0,5% increase in the total HDV kilometres and a 5% increase in the van 

kilometres. Note: although the vehicle kilometres of parcel vans represent 5% of the total kilo-

metres, their presence in the cities is expected to be twice as high. 

Results 

Table 15 - Translation of trend 4 into the baseline scenario 

 Baseline  Trend   % difference 

Million tonkm 2030 2050  2030 2050  2030 2050 

Rail 259.2 311.5  257.6 309.4  -0.6 -0.7 

Road 974.9 1275.5  963.2 1260.0  -1.2 -1.2 

Inland waterways 323.3 380.3  301.2 354.4  -6.8 -6.8 



 

 

 

The main impact of this trend is foreseen in the reduction in transport overall within the SURE area. This 

basically means the transport flows will shift, with an overall similar image for the EU. 

 

3.2.5 Trend 5 - Growing Circular Economy  

Definition 

a) Reduced transport from seaports for food, feed, and plastics (e.g. 20%),  

b) Reduced transport from seaports for coal and oil (e.g. 60%) 

The emissions of air cargo are much smaller than those of maritime transport, due to the much smaller 

volume. In addition important air cargo goods (like machines, pharmaceuticals, plants and food) are prob-

ably less affected by this trend than others 

Implementation  

a) 16% of the tonnes and tonkm from the ports are related to food, feed (13%) and plastics (3%). 

(base year 2018, statistics CBS on sea ports; Facts and figures Antwerp 2019). A reduction of 

20% on these goods means a reduction of 3,2 % on the total.  

b) 25% of the tonkm and 22% of  the tonnes from the ports are related to coal and oil (base year 

2018, statistics CBS on sea ports; Facts and figures Antwerp 2019). A reduction of 60% on these 

goods means a reduction of ca. 14 % on the total tonkm from the ports. 

Results 

The expected impact of this trend on the entire SURE area are displayed in the table below. 

Table 16 - Translation of trend 5 into the baseline scenario 

 Baseline  Trend   % difference 

Million tonkm 2030 2050  2030 2050  2030 2050 

Rail 259.2 311.5  249.2 299.8  -3.9 -3.7 

Road 974.9 1275.5  940.6 1231.6  -3.5 -3.4 

Inland waterways 323.3 380.3  313.0 368.1  -3.2 -3.2 

 

3.2.6 Trend 6 - Possible (Dis)integration in the EU  

Definition  

Due to Brexit, trade and business trips between the SURE area and Great Britain may be reduced com-

pared to the baseline scenario.  

a) 20% reduction in trade with Great Britain 

Implementation  

a) 10% reduction of trade results is assumed to result in 10% less freight transport and 10% less 

business travel between the SURE area and Great Britain. It is assumed that this reduction in 

traffic is not compensated. Since business air travel between the SURE area and Great Britain 

has a very high market share, we assume the same 10% decrease in aviation passengers.   

The affected segments are summarized in the following table: 
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Table 17 - Summary of affected segments by external trend 6 

Segment Effect 

Freight transport (all modes) between SURE area and zones 
on Great Britain 

-10% 

Business trips (all modes) between SURE area and zones on 
Great Britain 

-10% 

Aviation passengers between SURE area and zones on Great 
Britain 

-10% 

 

Results 

The expected impact of this trend on the entire SURE area are displayed in the table below. 

 

Table 18 - Translation of trend 6 into the baseline scenario 

 Baseline  Trend 2  % difference  

2030 2050  2030 2050  2030 2050 

Rail tonkm 257.6 309.4   249.0   299.7   -3.33 -3.14 

Road tonkm 963.2 1260.0   962.7   1,259.4   -0.06 -0.04 

Rail million pkm 29,4 31,6   29,4   3,2   -0,06 -0,06 

Road million pkm 813,5 872,0   813,5   871,9   -0,01 -0,01 

Air million pkm 348,4 367,0   341,5   366,3   -1,96 -0,21 

 



 

 

 

4 Policy Analysis 

4.1 Aviation Ban – Shift to HST 

4.1.1 Definition, Scope and Objective Policy Measure 

The EU Green Deal amongst others focuses on the target that within the EU all scheduled collective travel 

under 500km should be carbon neutral by 2030 (EU Green Deal 2019). Although the EU Green Deal also 

focuses on market ready zero-emission aircrafts by 2030/2035, given the state-of-the-art aviation tech-

niques, this seems to be hardly doable for collective scheduled air travel, at least within a foreseeable 

future. Therefore, there is a need to shift air travel on short distances towards more sustainable transport 

modes, such as Highs Speed Trains (HST) given the travel time. In the meantime, within several commit-

ted governmental and non-governmental organisations, this shift is already regular policy. The EU Green 

Deal is also focused on (most importantly) doubling high speed rail traffic by 2030 and tripling this by 

2050, next to improving EU night trains again. 

Slots to start, land and fly within the airspace of a given country, are still provided by the national aviation 

authorities, and (within a maximum slot frame) by the (partly) national controlled airport authorities. Thus, 

at first sight, a strategic policy ban of all the regular aviation services on the short/mid ranges could be 

relatively easily implemented by the coordinated national authorities, under aegis of the EU council. Nev-

ertheless, it is still unclear what would be the impact of this measure, and how each of the EU aviation 

authorities could be convinced to support this ban. Furthermore, it is unclear if the existing infrastructure 

capacities could cope with the modal shift; and in particular the HST infrastructure in order to cope with 

the need for comparable travel times. Hence there is a need to explore in more detail what this measure 

would mean for a given region; in this case the cross-border region of the Eurodelta as a major HST-

connected polynuclear megalopolis in West-Europe. This SURE region could serve as a testbed, to further 

roll out the measure over Europe, after evaluation. Therewith the major research questions of this part 

would be: 

• What are the pros and cons of a ban of regular aviation services below 500 km within the SURE 

area? 

• Could (most importantly) collective HST rail services deal with this ban, and what would be the 

impact on socio-environmental costs and profits on the medium and long run? 

4.1.2 Overview Relevant Existing Research 

An overview of the relevant existing research is included in Annex 6 A. 

4.1.3 Identification of Expected Behavioral Responses 

4.1.3.1 Travel Market Arena 

At the moment there are some 21 airports within the SURE area with scheduled airflights.5 However only 

4 of them – Amsterdam Schiphol Airport (AMS), Brussels Airport (BRU), Flughafen Düsseldorf (DUS) and 

Flughafen Köln/Bonn (CGN) – serve scheduled flights up to 700 air km. Within this range some 34 desti-

nations are being served on a regular basis (see Annex B). However, not all of these destinations could 

be served by an alternative, within reasonable comparable travel times. For that purpose, we have made 

several assumptions. We have defined ‘reasonable’ as the case where the alternative should not take 

  

5 That is for France: Aeroport de Lille-Lesquin; for Belgium: Brussels Airport, Brussels South Charleroi Airport, Liege 

Airport, The International Airport Oostende-Brugge, The International Airport Antwerp and The International Airport 

Kortrijk-Wevelgem; for the Netherlands: Airport Schiphol Amsterdam, Eindhoven Airport, Lelystad Airport, Rotterdam-

The Hague Airport, Groningen/Eelde Airport, Twente Airport, Maastricht-Aachen Airport and Teuge International Air-

port; for Germany: Flughafen Dusseldorf, Flughagen Köln-Bonn, Dortmund Airport, Airport Weeze, Münster Telgte 

Airport and Paderborn Lippstadt Airport. 
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more than 1 hour compared to the aviation travel time. As such, and for our destinations, only HST-travel 

is a ‘reasonable, sustainable alternative’. Moreover, we have defined ‘travel time’ as the door-to-door 

travel time. In this respect and for HST-travel (with stations within the urban frame) we have taken into 

account an extra pre- and after travel of 1 hour average, and for the airports (situated mostly in the fringe 

of the urban scape) an average of 2 hours. Moreover, we have added an extra 2 hours for customs and 

lingering on airports, and an extra 30 minutes for customs in regard to HST UK services. This is compa-

rable with previous studies in this regard (see Annex 6A). With these assumptions, we have selected the 

following city pairs for our study. 

 

Table 19 - Differences between real travel time HST versus Aviation (minus means 

that HST travel is even faster, plus that Aviation travel is somewhat faster; source: 

Consortium 2021) 

 Amsterdam Düsseldorf Köln/Bonn Brussels 

London +30 minutes   -90 minutes 

Southampton +50 minutes    

     

Amsterdam  -3h. 20 minutes  -2h 45 minutes 

     

Paris -55 minutes +20 minutes  -2h. 20 minutes 

     

Frankfurt -10 minutes -2h. 20 minutes  -40 minutes 

Hamburg +55 minutes -20 minutes similar +30 minutes 

Bremen +20 minutes    

München  +55 minutes +30 minutes  

Berlin  +10 minutes -10 minutes  

Dresden   +20 minutes  

Nurnberg  -2h. 10 minutes   

Stuttgart  -3h. 30 minutes  -1h 30 minutes 

Leipzig  +35 minutes   

Friedrichshafen  +45 minutes   

Hannover    -1h. 

 

For these city pairs and as a start we took the most recent travel data of 2019, since the year 2020 was 

not representative due to covid. In 2019 almost 18 million passengers travelled by air on these city-pairs; 

of which some 4 million in Transfer, and some 14 million OD passengers (see Figure 2). Most of these 

passengers (some 8 million) travelled to and from AMS, subsequently to and from DUS (some 5 million), 

to and from CGN (3 million) and to and from BRU (2 million).  

The most important corridors in this respect are (rounded numbers annually, both directions): 

Amsterdam-London vice versa   4,7 million passengers (345 km.) 

Düsseldorf-Munich vice versa   1,5 million passengers (492 km.) 

Köln/Bonn -Berlin vice versa   1,4 million passengers (479 km.) 

Amsterdam-Paris vice versa   1,4 million passengers (417 km.) 

Düsseldorf-Berlin vice versa   1,2 million passengers (476 km.) 

Köln/Bonn-Munich vice versa   1,0 million passengers (456 km.) 



 

 

 

Besides that, also the corridors between Brussels and London (0,9 million passengers), between Amster-

dam/Brussels/Düsseldorf and Frankfurt (in total 1,8 million passengers), and between Düsseldorf/Amster-

dam/Köln/Brussels and Hamburg (in total 1,6 million passengers), show impressive numbers on midrange 

aviation distances.  

 

Table 20 - Aviation volumes in selected city pairs, both directions in 2019; source: 

selected airports)6 

 

To/from AMS OD Transfer 
 To/from DUS OD Transfer 

Frankfurt 245.000 640.000 
 Berlin 1.230.000 - 

Hamburg 250.000 225.000 
 Frankfurt 195.000 185.000 

Bremen 115.000 60.000 
 Frie-

drichshafen 
15.000 - 

   
 Hamburg 445.000 75.000 

Paris 565.000 820.000 
 Leipzig 95.000 10.000 

   
 Munich 1.260.000 225.000 

London 3.840.000 885.000 
 Nurnberg 125.000 20.000 

Southampton 115.000 60.000 
 Stuttgart 100.000 25.000 

   
    

   
 Paris 385.000 100.000 

   
    

   
 Amsterdam* 140.000 120.000 

 

For the moment our hypothesis is that in post-covid times recovery will take place according to a U- sce-

nario, meaning that aviation will recover to original volumes only after several years (SEO, 2020). That 

will mean that we expect on the long run aviation volumes to be slightly under the future expectations for 

aviation before covid, due to the fact that businesses will be done more online and from home. Our as-

sumption is that this takes some 10% less aviation travel. These recovery data are matched with the 

outlines 2030 and 2050 for aviation in the Baseline scenario; meaning that we expect some 20 million 

travellers on these city pairs in 2030, towards 23 million in 2050. 

  

6 We have added travel to/from AMS in these tables and not in the one of AMS to avoid doubling. 

To/from CNG OD Transfer 
 To/from BRU OD Transfer 

Berlin 1.435.000 - 
 Frankfurt 480.000 95.000 

Dresden 125.000 5.000 
 Hamburg 105.000 95.000 

Hamburg 430.000 30.000 
 Stuttgart 55.000 20.000 

Munich 880.000 135.000 
 Hannover 5.000 10.000 

   
    

   
 Paris 20.000 175.000 

   
    

   
 Amsterdam* 275.000 10.000 

   
    

   
 London 730.000 190.000 
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4.1.3.2 Transport Market Arena 

Due to competitive reasons, data on HST transport volumes within, to and from the Eurodelta are hard to 

find; but a sophisticated guess would be that Thalys, Eurostar and ICE together served some 10-11 million 

passengers to, from and whitin the Eurodelta in 2019. Nevertheless, dealing with the 2019 data would 

mean that we need to cope with nearly tripled transport volumes in 2030, towards almost a quadrupling 

of transport volumes in 2050. 

To that end we have considered several scenarios: 

Scenario 1: a first scenario could be that part of the extra demand would be captured by other (more or 

less sustainable) modes, such as zero-emission aircrafts or climate neutral cars. This could be especially 

the case for OD passengers, since transfer passengers would be probably captured by an integrated 

HST-Plane ticketing systems, including a better flow of the baggage handling. But capturing the extra 

demand with zero-emission aircrafts, on an average capacity of 10 passengers/plane, would mean that 

an extra 1,8-2,5 million airplanes would take the sky above the Eurodelta. This is not feasible given the 

already overcrowded aviation paths. The same goes for an extra  15-20 million climate neutral cars (based 

on an average passenger rate of 1,2), given the capacity of the international highways. Moreover, we 

have looked again into the real travel times of HST’s compared to the maximum range and speed of these 

zero emission cars. Based on this, these cars would only travel faster on the city pairs Amsterdam to 

Bremen and Hamburg vice versa. Here we are dealing with 350-400.000 OD transport volumes vice versa 

annually. Thus this scenario would hardly solve the extra transport needs. 

Scenario 2: a second scenario could be to fill up the existing capacity of the HST-services to the max. 

Based on the existing capacities of the HST trains7, and based on the existing services (see figure 3a) 

and the ‘sophisticated guess’ above we expect that overall, the HST’s within, to and from the Eurodelta, 

do have an occupancy rate of in average 70%. So, theoretically, this scenario could lighten the extra 

demand with some 4,5-5 million pax annually. But in real life this scenario would prove to be hardly real-

istic, since passengers don’t go all the way and step in and out along the way. Moreover, it isn’t even 

preferable, because in order to become a realistic alternative, we don’t want aviation passengers to wait 

for (half) an hour or so on the HST platforms of airports to proceed with their journey in case of transfer. 

In addition, there wouldn’t be any reserve in relation to the growth expectancy rates towards 2030 and 

2050. Therefore, we didn’t explore this scenario so much, but stuck to the present occupancy rates as ‘a 

buffer capacity’, in case of unexpected demands. 

Scenario 3: a third scenario might be to double the length of the HST trains from 200 up to 400 meters, 

as is already the case with regard to most of the Eurostar services, and HST trains on longer distances. 

Another alternative might be that the HST service providers could use new material, like for instance 

double-deckers in some corridors. It would require an extra investment of the HST carriers (especially 

Thalys and ICE), and an extra investment at some stations to lengthen the HST platforms. Nevertheless, 

this wouldn’t be matched by an even substantial improvement of the quality of the HST services. Similar 

deficits as expressed in scenario 2 are also the case over here. Moreover, at first sight – taken into account 

the corridors where already 400m trains are running, and to match these services where this is not the 

case – it could only mean an added capacity of some 20-30%, hardly enough to meet the extra demands 

from a ban on mid-range aviation. Nevertheless, this scenario might add to other solutions, especially in 

peak hours or in some overcrowded corridors on the long run. 

Scenario 4: Therewith we have primarily looked into a fourth scenario; e.g. to intensify the frequency of 

HST trains according to the extra transport demand calculated. In reference to the specific corridors this 

would mean up to a doubling of the frequency of the HST services on specific tracks (including a raise 

towards a 80% occupancy rate in average on the existing and/or new services, with partly new material 

and an extended service realm of 5:00-22:00). Specifically with regard to tracks and corridors, this might 

result in 

- A 40 minutes HST service on the track Amsterdam-Frankfurt (in average 50% more) 

  

7 377 passengers per Thalys train (120 1st class, 257 2nd class), 458 per ICE train (98 1st class, 360 2nd class) and 

750 per Eurostar train on these tracks (206 1st class, 544 2nd class) 



 

 

 

- A 20 minutes HST service on the track Berlin-Cologne (almost doubling of the frequency) 

- A 30 minute HST service on the track Cologne-Brussels (in average 50% more) 

- A 25 minute HST service on the track Amsterdam-Brussels (more than a doubling) 

- and a 15 minute HST service on the track Brussels-Lille, with connection every 15 minutes to-

wards London and/or Paris 

- Including a better connection to/from the main airports within the Eurodelta (mainly BRU and 

CGN), and a HST connection via Eindhoven (see figure 3 b, and the argument below). 
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Figure 20 - Current HST track plan within and towards SURE; source: consortium) 



 

 

 

 

 

Figure 21 - Possible new track plan with aviation shift within and towards SURE; source: consortium) 
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Due to the economies of scale, this could also have a major effect on the ticket price, and thus a spin off 

for the domestic travel (modal shift) on these corridors. There is a need for additional research to what 

extent this might take place. Nevertheless, it is expected that this would have a major impact on the quality 

and sustainability of travel within, to and from the Eurodelta.  

4.1.3.3 Traffic Market Arena 

Nevertheless, this fourth scenario might have a major impact on the capacities of the current (high speed) 

rail infrastructures, given also the plans and needs for domestic travel. Therefore, we have consulted the 

respective national infra-providers where bottlenecks might occur, and if/how these might be solved. From 

these interviews we received the following overview:8 

Corridor Randstad-Rhein-Ruhr-Frankfurt 

- The existing track between Oberhausen and Arnhem is currently being upgraded. Given the over-

crowded rail paths within the Rhein-Ruhr area and Arnhem-Utrecht for HST and for domestic travel 

as well, it would not be easy, if not impossible to further upgrade this track. Therewith and when there 

is a need for further extensions, one might reconsider a new HSL between Eindhoven-Venlo-Krefeld-

Düsseldorf airport to meet up with demands. This new track then needs an additional Cost-Benefit 

Analysis and Environmental Impact Assessment in order to be implemented. This might take several 

years and this assessment needs to be taken up a.s.a.p. 

- At the moment there is already a need (and it is partly already decided upon) to upgrade the 

Köln/Deutz station as a Rail-Hub. This won’t be possible at the existing Köln Hbf. With this policy 

measure there is extra pressure to upgrade services, including a custom service for travellers to the 

UK. 

- Within the context to the Rhein-Ruhr-Express-Concept (RRX) an extension of regional services to 

the Airport station of CGN is foreseen. Nevertheless, with a ban on aviation at midrange distances, 

there would be an extra need to travel directly with HST (and without exchange) between this Airport 

and especially Berlin, Munich and Hamburg. Domestic ICE services should then start or end, or pass 

through CGN.  

Corridor Randstad-Brussels-Paris/London 

- The decision for an extension/new rail tunnel underneath Schiphol Airport for local/domestic reasons 

has already been taken. But in order to meet the shift demands towards/from the UK, there is a further 

need to expand the station with customs facilities and baggage logistics. 

- The existing HST station of Antwerp CS has to be upgraded too with customs facilities in order to 

receive Eurostar trains and meet the needs of UK travellers. 

- The same goes for the station Brussels National Airport; this station has to be extended with two 

tracks in order to serve as a HST stop. 

- The North-South rail tunnel underneath Brussels is already a major bottleneck in both the domestic 

and international rail services. On the short term there is a need to optimize operations through a mix 

of systems improvements, harmonisation of train paths and circulation measures. On the long term 

there is a need for an extra tunnel between Brussels North station and Brussels Midi. 

- Station Brussels Midi needs to be upgraded with two platforms in order to meet the extra HST Rail 

demands. 

- The Eurotunnel has to be extended with two rail tracks. In fact this is already necessary in the present 

situation. 

Corridor Brussels-Rhein-Ruhr 

 

There are minor improvements needed on the existing tracks; 

Nonetheless there is a new (east-west) station Brussels National Airport needed, including new east-west 

tunnels in order to create an efficient stop for HST’s on this corridor at the airport. 

  

8 Of course this is only a first outline, partly based on existing studies, which need further to be elaborated in detail. 

See also Annex C reports. 



 

 

 

4.1.4 Assessment of the Environmental Impact 

This policy measure will have a major impact on the CO2-emissions. We expect to have a reduction of 

130 thousand tons annually based on the numbers of today, towards 225 thousand tons in 2030 and 240 

thousand tons in 2050. This will already contribute with some 2-2,5% to the overall ambitions of the Green 

Deal of the EU. Next to that we don’t expect extra environmental burdens with regard to noise or footprint 

of the HST. Except for the optional extra HST line between Eindhoven and Dusseldorf Airport (for which 

an additional Environmental Assessment Report is needed), the shift will be predominately realised on 

existing tracks. On these tracks impact reduction measures have already been taken. Moreover, we ex-

pect a reduction of the noise hindrance around the four involved airports with some 15-20%, provided the 

open slots will not be taken by an extra growth of aviation over long distances.   

We expect to receive a reduction of the energy use by 11.000 to 12.000 megajoules. Besides that kerosine 

will be replaced by (more and more sustainably produced) electricity which will highly contribute to a more 

sustainable world. 

4.1.5 Assessment of the Financial Impact 

The financial costs of the infrastructural measures above are roughly estimated between € 15-25 billion 

excl. and € 25-35 billion including an extension of the Eurotunnel9. In return there is little improvement in 

travel times created, but most importantly in the reliability of the international HST services. As such the 

HST-services to/from and within the Eurodelta would begin to meet Asian standards, as is already the 

case in Japan, China and elsewhere. 

4.1.6 Assessment of the Socio-economic Impact 

As mentioned above, this measure will not so much result in a reduction of travel times. Nevertheless, it 

will contribute to the reliability of internal transport means, and thus also contribute to the economic re-

covery, growth and borrowing size effects of the Eurodelta. Furthermore, due to the increased volumes 

and upgraded frequencies, we can expect a reduction of ticket-pricing and thus also (provided an inte-

grated ticketing system) a major improvement of cross-border domestic travel and an opening up to lower 

and mid-income groups. Hence, the accessibility of jobs will be improved, next to the added value and 

spin off of other businesses. 

4.1.7 Next Steps 

Continuation roundtable(s) and drafting an implementation roadmap. 

4.2 Zero Emission Zones (ZEZ) 

4.2.1 Definition, Scope and Objective Policy Measure 

4.2.1.1 Description and scope 

Implementation of harmonized Zero Emission Zones (ZEZs) in all major cities (> 100.000 inhabitants) 

located in the SURE area for passenger cars, Light Duty Vehicles (LDVs) and Heavy Duty Vehicles 

(HDVs), by 2035.  

Annex 12 provides a map showing the cities in the SURE area targeted by this measure. 

4.2.1.2 Rationale 

An important aspect here is that the same type of ZEZ would be introduced in all major cities in the region, 

to ensure that there are effects at the regional level. Besides the fact that this measure gives a level 

playing field in the SURE area, it also makes cross-border transport easier as the same rules apply. Ef-

fectiveness and signal of ZEZs can be stronger if regulations are more uniform across cities and regions. 

  

9 The numbers at the basis of this estimation are confidential 
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This measure is proposed for effective and full implementation in 2035, as by this time it seems realistic 

to align the different (existing and planned) initiatives regarding Low Emission Zones (LEZs) and ZEZs in 

the different regions and countries in the SURE area – with set timings often in 2025 and 2030. A shared 

ambition for 2035 will give a strong signal to Original Equipment Manufacturers (OEMs), transport com-

panies, shippers and inhabitants, that changes will be real and standards widely applied.  

Approximately 14 Low Emission Zones have been implemented so far in the SURE area: 3 in Belgium 

(Antwerp, Ghent, Brussels), 2 in the Netherlands (Utrecht and Rotterdam), and (partly) 9 in Germany 

(Aachen, Bonn, Dinslaken, Düsseldorf, Eschweiler, Hagen, Krefeld, Köln and Mönchengladbach).   

As shown in Annex 13, existing LEZ implemented in Belgium, the Netherlands and Germany, targeting 

different groups of vehicles (where, in the French part of the SURE area no LEZs are launched yet10). 

Most LEZs currently fall within national or regional schemes, that allow different implementation options 

(e.g. location, standards, timeframe, …). 

Harmonisation of ZEZ could be based on the following criteria: 

a) Categories of vehicles affected by the ZEZs: 

Existing LEZ focus on different vehicle types, according to national/local policy priorities. For instance, 

most LEZs in the Netherlands address in priority LDVs and HDVs, while German LEZ concentrate on 

passenger cars. Harmonising ZEZ in the SURE area would entail to cover most of the main vehicle cate-

gories:  

- Passenger cars (M1 vehicles) 

- Light commercial vehicles (N1 vehicles)  

- Heavy duty vehicles: buses and coaches (M2, M3), heavy goods vehicles (N2, N3).  

b) Emissions standards: 

All existing LEZs located in the SURE are currently focusing on air pollutants emissions standards, alt-

hough an increasing number of cities (e.g. Brussels and a few dozens cities in The Netherlands) have 

planned to make zero-emission standards mandatory for several vehicles categories by 2025, 2030 or 

2035.  

In accordance with the suggested ZEZ policy measure, only zero-emission vehicles – i.e. vehicles that 

produce no emissions of pollutants from the on-board source of power, such as all-electric or hydrogen 

fuel cell vehicles – will be allowed to access restricted areas. 

4.2.2 Overview Relevant Existing Research  

There have been relatively few studies which have attempted to evaluate the impact of a LEZ using meas-

ured concentrations, possibly because of the difficulty in identifying small changes in concentrations fol-

lowing policy interventions.  

As emphasised by Amundsen and Sundvor (2018), “there are several studies, both modelling and meas-

urements with statistical analysis, which have been performed for LEZs, but the conclusion of the effects 

varies. The challenges in these evaluations are many, and for instance the use of wrong emission factors 

for diesel vehicles has been one important challenge for the modelling studies. For air quality measure-

ment studies it is difficult to separate the effect of the LEZ from other measures introduced. This, however, 

does not mean the LEZs did not or will not have an effect. Increased diesel shares in the vehicle fleet and 

a general increase in number of vehicles and traffic volumes have contributed to more emissions, and 

hence counterbalanced the emission reduction effect of the LEZs. 

There are, however, data showing that the zones do alter the vehicle fleet and hence reduce emissions 

from the targeted vehicle groups. For this to have significant effect on air quality the targeted group needs 

to be a significant source of the pollution. The non-exhaust contributions from traffic to PM10 is large, and 

  

10 A permanent environmental zone in Lille (France) was planned to enter into force early 2021, but its implementation 

has been postponed to early 2022. 



 

 

 

PM also have several other sources. LEZs is today therefore not expected to have significant effects for 

this compound except if it is so strict that it significantly limits the total traffic volume. LEZs are, however 

considered to be efficient for NO2, CO2, black carbon and other exhaust compounds if targeting a large 

enough part of the fleet and/or are stringent enough. Several measures are needed to reduce air pollution 

and LEZs is one of the useful tools at hand for municipalities.” 

Usual benefits and disbenefits of low emission zones can be summarized as below: 

 

Table 21 - Usual benefits and disbenefits of LEZ 

Benefits Disbenefits 

Improved air quality (NO2, PM, others…) Disproportionate impact on expensive ‘specialist’ vehi-

cles (e.g. coaches, specialist lorries…) 

Progress towards EU Air quality limit values Greater relative impact on smaller companies 

Health benefits - lower lost time at work, lower health 

care costs 

Greatest relative impact on road haulage, the wholesale, 

trade, manufacturing sectors, and smaller construc-

tion/building companies 

Small reduction in noise Higher potential business costs for companies (which 

could negatively affect attractiveness) 

More attractive environment for companies and people  

Safety benefits of newer vehicles  

Economic and employment benefits for the vehicle man-

ufacturing sector 

 

 

4.2.3 Identification of Expected Behavioral Responses 

As illustrated by numerous case studies (see Annex 14), the introduction of ZEZ could potentially trigger 

various behavioral changes, or variations in the willingness to adhere to the measure from the current car 

users. These changes could have no impact on the mode of transport such as a shift to zero emission 

private vehicles or to car sharing with zero emission vehicles, or could imply a modal shift, such as shift 

to public transport and other modes: bicycle, scooter, walk, or imply a reduction of mobility (fewer trips). 

Several studies on this topic indicate that the main impact of the introduction of ZEZ lead to “motor shifts” 

i.e. a shift towards low-emission or zero-emission vehicles.  

Regarding the volume of travel, several feasibility studies of ZEZ indicate no or little effect on the number 

of vehicle-km expected to be performed. This is for example the case in Brussels where a recent study11 

has shown that for a realistic scenario studied, 97,2% of the current car trips will still be done by car in 

2030, and 2,8% by other modes. It should be noted that, in parallel to the introduction of ZEZ in the 

Brussels Capital Region, many policy measures are considered in order to render urban transport more 

sustainable (“Good Move”), with the objective to reduce car use and increase the use of public transport 

and active modes: bicycle, walk, etc. 

  

11 Stratec (19 mars 2021), « Etude d’impact sur la mobilité, sur les aspects économiques et sociaux et sur l’énergie et 

roadmap vers une sortie des véhicules thermiques, Partie 4-Impacts sur la mobilité des personnes, Enquête de préfé-

rences déclarées et simulation MUSTI », Bruxelles Mobilité 
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4.2.4 Assessment of the Environmental Impact 

The approach that has been followed to assess the impacts of the Zero Emission Zones policy measure 

on the environment in the SURE area is presented in Annex 15. A simplified simulation model has been 

developed to take into account the input data from the Baseline scenario and the relevant parameters for 

the specific analysis of the ZEZ policy measure. The data from the Baseline scenario is the reference to 

which the impacts of the ZEZ policy measure are compared. The difference between the reference situa-

tion and the situation with the implementation of the ZEZ policy measure in the SURE area provides an 

evaluation of the impact of the policy measure on the main emission factors identified for road transport 

from the start of implementation of the policy measure until 2050. 

The Brussels Capital Region has been considered as the starting point for the study, as the LEZ then the 

ZEZ policy measures and the timeframe for implementation are well defined. It should be noted that the 

HGV and coaches will not be banned in the Brussels Capital Region in 2035, but the Euro VIe norm will 

be the minimum for these vehicles. A scenario with a ban of HGV and coaches has nevertheless been 

developed in this study in order to have an exhaustive view of ZEZ without thermic vehicles.  

The introduction of ZEZ in all the cities in the SURE, with a diesel ban in 2030 and a thermic ban in 2035 

for passenger cars and LGV, has been evaluated on the basis of the ZEZ in the Brussels Capital Region. 

It would globally avoid the emission of 490 million tons of CO2eq (-47% compared to the reference), 578 

thousand tons of NOx (-20%) and 20 thousand tons of PM10 (-50%) over the 2022-2050 period. 

  

 

Figure 22 - Differences in CO2, NOx and PM10 emissions for passenger cars and 

LGV (Total 2022-2050) 

The yearly results (reductions of CO2, NOx, PM10 emissions) of the introduction of ZEZ in the SURE area 

for the 2022-2050 period are presented in the following graphs. 
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Figure 23 - Yearly differences in CO2, NOx and PM10 emissions for passenger cars 

and LGV (2022-2050) 

The results for the single years 2030 and 2035 are presented in the following table for passenger cars 

and LGV 

 

Table 22 - Differences in CO2, NOx and PM10 emissions for passenger cars and LGV 

in 2030 and 2035 

Difference with ref-

erence 

2030 

(Quantities) 

2030 

(%) 

2035 

(Quantities) 

2035 

(%) 

CO2 emissions -22,4 M tCO2eq -84,3% -22,9 M tCO2eq -100% 

NOx emissions -31,5 k tNOx -95,6% -24,5 k tNOx -100% 

PM10 emissions -890,6 k tPM10 -94,4% -844,5 k tPM10 -100% 

 

The scenario with a progressive ban of HGV and coaches from 2035 to 2050, in addition to the passenger 

cars and LGV, provides the following results. 
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Figure 24 - Differences in CO2, NOx and PM10 emissions for passenger cars, LGV 

and HGV (Total 2022-2050) 

The introduction of ZEZ in all the cities in the SURE with a diesel ban in 2030 and a thermic ban in 2035 

for passenger cars and LGV, and a thermic ban in 2050 for HGV would globally avoid the emission of 514 

million tons of CO2eq (-49% compared to the reference), 657 thousand tons of NOx (-23%) and 20 thou-

sand tons of PM10 (-51%) over the 2022-2050 period. 

 

To conclude the analysis of the potential effect of ZEZs on the CO2, NOx and PM10 emissions, the re-

ductions of emissions are compared to the total emissions of transport in the baseline scenario in the 

SURE area. 

 

Table 23 - Reductions of emissions compared to the total emissions of transport in 

the baseline scenario in the SURE area - Passenger transport 

 

Years 2030 2050 

Emissions Total emissions Reduction 

with ZEZ 

% Reduction Total emis-

sions 

Reduction 

with ZEZ 

% Reduction 

CO2eq 102,2 Mt -17,1 Mt -16,7% 53,9 Mt -10,6 Mt -19,6% 

NOx 125,1 kt -24,5 kt -19,6% 21,2 kt -4,1 kt -19,6% 

PM10 1,0 kt 0,18 kt -18 % 0,4 kt 0,08 -19% 

 

 

1.040.894.307

527.138.359

-513.755.947-600.000.000

-400.000.000

-200.000.000

0

200.000.000

400.000.000

600.000.000

800.000.000

1.000.000.000

1.200.000.000

CO2-EF TTW [tCO2eq]

tC
O

2
eq

Differences in CO2 emissions - Total 2022-2050 - Passenger cars + LGV + 
HGV

Passenger cars + LGV + HGV - Reference

Passenger cars + LGV + HGV - ZEZ scenario

Passenger cars + LGV + HGV - Difference with Reference

2.902.554

2.245.396

-657.158
-1.000.000

-500.000

0

500.000

1.000.000

1.500.000

2.000.000

2.500.000

3.000.000

3.500.000

Nox-EF [tNOx]

N
o

x-
EF

 [
tN

O
x]

Differences in NOx emissions - Total 2022-2050 - Passenger cars + LGV 
+ HGV

Passenger cars + LGV + HGV - Reference

Passenger cars + LGV + HGV - ZEZ scenario

Passenger cars + LGV + HGV - Difference with Reference

39.545

19.548

-19.997

-30.000

-20.000

-10.000

0

10.000

20.000

30.000

40.000

50.000

PM10-EF [tPM10]

P
M

1
0

-E
F 

[t
P

M
1

0
]

Differences in PM10 emissions - Total 2022-2050 - Passenger cars + LGV 
+ HGV

Passenger cars + LGV + HGV - Reference

Passenger cars + LGV + HGV - ZEZ scenario

Passenger cars + LGV + HGV - Difference with Reference



 

 

 

Table 24 - Reductions of emissions compared to the total emissions of transport in 

the baseline scenario in the SURE area - Freight transport 

 

Years 2030 2050 

Emissions Total emissions Reduction with 

ZEZ 

% Reduction Total emissions Reduction with 

ZEZ 

% Reduction 

CO2eq 611,1 Mt -5,3 Mt -0,9% 293,5 Mt -4,7 Mt -1,6% 

NOx 4.695 kt -7,0 kt -0,1% 580 kt -6,2 kt -1,1% 

PM10 10,2 kt -0,7 kt -7% 5,6 kt -0,5 kt -9% 

The reductions of emissions compared to the total emissions of transport in the baseline scenario in the 

SURE area are very significant for passenger transport (almost 20% according to the type of emissions), 

while the reductions for freight transport are much lower, due to the relatively low share of freight transport 

in the ZEZs. 

 

4.2.5 Assessment of the Economic Impact 

The costs and benefits of the implementation of ZEZs concern the residents and the companies imple-

mented in the area, the external road users travelling to the ZEZ, as well as the public authorities. The 

nature of the costs and benefits is listed in the following table. It should be noted that the costs for certain 

actors constitute benefits for others, like the fines paid by the road users. They are all listed as costs in 

the table with plus (benefits) and minus (costs) signs. 

 

Costs Residents, road users Companies Public authorities 

Implementation: access 

control, registration, sig-

naling, communication, … 

  - 

Replacement of vehicles - - - 

Operation of ZEV + + + 

Permits for exemptions - - + 

Fines - - + 

Health (Indirect benefits) + + + 

 

The evaluation of the costs and benefits depends on specific characteristics of the economy of the cities 

where ZEZs are implemented, such as: types of economic activities, car ownership, fleet of vehicles by 

type of fuel and evolution, length of trips, relations with surrounding areas, levels of income, etc.  

Specific socio-economic studies should be carried out for each city in order to evaluate and quantify the 

costs and benefits of the implementation of a ZEZ. Most of the socio-economic feasibility studies reviewed 

consider that ZEZs have positive results (Sum of socio-economic costs < sum of socio-economic benefits 

over the study period) if the (indirect) benefits on health are duly taken into account. 
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4.2.6 Assessment of the Social Impact 

4.2.6.1 Air pollution and social inequalities  

The relationship between social inequalities and air pollution is threefold: inequalities in terms of (i) expo-

sure to pollution, in terms of (ii) vulnerability, and in terms of (iii) contribution to pollution. 

- Exposure to pollution. Disadvantaged people are often the most exposed to air pollution, as 

they tend to live in areas where traffic is denser, resulting in higher levels of air and noise pollu-

tion12,13,14. These inequalities in exposure are not only observed at the local level, but also at the 

regional scale, as shown in a report released by European Environment Agency (EEA) in 201815. 

The EEA identifies several factors explaining this increased exposure of lower socio-economic 

group to air pollution, including city planning, housing and employment markets, professional 

exposure, or general under-participation of vulnerable groups in decision-making processes.  

- Vulnerability. It is widely acknowledged that disadvantaged people are usually more vulnerable 

to the impacts of air pollution. Socio-economic status is indeed an important determining factor 

of the population health status: the combination of poor housing conditions, a low-quality diet, 

reduced access to health care and a high level of stress result in an increased vulnerability to 

environmental risks, including air pollution16. 

- Contribution to air pollution. Disadvantaged population groups are often those less contrib-

uting to transport-related air pollution, due to a lower motorization rate, and a lower number and 

range of travels17.  

We can conclude from the three aforementioned inequalities that if improving air quality will benefit to all 

population groups, disadvantaged people will generally be more positively affected as the greatest bene-

fits will be observed in areas where the air quality is worst. As a consequence, policy makers should 

ensure that measures implemented to improve air quality can contribute to address social inequities or, 

at least, do not exacerbate them. 

4.2.6.2 ZEZs and Social Inequalities 

Although vehicle owners from all socio-economic groups are theoretically affected by traffic restriction 

measures, some specific population groups will generally be more affected because of their greater vul-

nerability. It is important to note, however, that these profiles cover a wide variety of situations and that 

the actual impacts for these individuals will depend on many factors.  

However, the literature shows that people with lower incomes (with the exception of very low-income 

households, generally very little/not concerned), more specifically those with certain profiles such as the 

elderly, people with disabilities, people who have to go to hospitals regularly and people who have to 

travel at night, are generally those experiencing the greatest difficulties to comply with urban access re-

strictions measures.    

Costs incurred by the implementation of ZEZ, especially for disadvantaged population groups, should be 

assessed and weighed against health benefits to ensure these do not increase social inequalities and, 

when deemed necessary, to identify and implement accompanying measures to mitigate adverse social 

impacts. Possible appropriate supporting measures are described in the section below (“Policy recom-

mendations”).  

 

 
 
12 Barnes, J. H. et al. (2019) «Emissions vs exposure : Increasing exposure from road-traffic related air pollution in 
the UK». Transportation Research, 73, 55-66. 
13 Paavola J. (2017). «Health Impacts of Climate Change and Health and Social Inequalities in the UK». Environmen-
tal Health, 16(113), 61-76. 
14 Padilla C. et al. (2016). «City-Specific Spatiotemporal Infant and Neonatal Mortality Clusters: Links with Socioeco-
nomic and Air Pollution Spatial Patterns in France». International Journal of Environmental Research and Public 
Health, 13(6) 624. 
15 EEA (2018), Unequal Exposure and Unequal Impact: Social Vulnerability to Air Pollution, Noise and Extreme Tem-
peratures in Europe. 
16 EEA (2018). 
17 Jouffe et al. (2015). « Faire face aux inégalités de mobilité ». Cybergeo : European Journal of Geography. 



 

 

 

4.2.7 Towards Implementation: A Sustained Proposal 

4.2.7.1 Possible Areas of Harmonisation 

While urban mobility is largely a matter of national and local competence, the diversity of low-emission 

zones (LEZs) has posed new challenges for passenger and freight transport by creating obstacles to the 

seamless mobility of vehicles across the EU.  

As underlined by the European Commission18, the lack of harmonisation or transparency has been the 

basis of concerns expressed by stakeholders when LEZs were initiated at local level, for example in rela-

tion to the availability of information online and in foreign languages, the difficulties for foreign drivers in 

particular to comply with the rules and issues related to enforcement, the level of fines, or the lack of 

provision of sustainable alternatives such as public transport. There are also concerns relating to different 

rules for access of domestic and foreign vehicles.  

A COWI & Ecorys study19 concludes that standardisation and harmonisation of several aspects might 

have substantial efficiency and cost savings benefits (see Annex 16 for further details). Under a full har-

monisation model, the financial impact could be significant, in particular to freight firms in terms of vehicle 

logistics (the COWI Ecorys study refers to comparatively small benefits for passengers – except for em-

ployees that frequently visit LEZ in different cities, such as salesmen – as it “becomes easier to find and 

obtain all relevant information and also passenger cars can be applied more efficiently”).  

However, these savings may not materialise if a move to full harmonisation is deemed impractical or 

politically unacceptable. But even under partial harmonisation (e.g. of vehicle emission classes for defin-

ing LEZs, standards for sticker design/information and the creation of vehicle databases) could still lead 

to savings. For users, the main benefits of partial harmonisation would concern administrative compliance 

related costs. These could include lower retrofit certification costs, opportunity costs (resulting from less 

time spent registering and finding out about different LEZ rules) and other administrative costs relating to 

LEZ charges (e.g. stickers). The possible savings depend on the extent to which the various LEZs would 

like to harmonise their activities. 

What would be therefore recommended is a harmonised framework that, without ultimately constraining 

local choices, would ensure such choices are appropriately informed and that they would be based on 

consistent and comparable criteria, while aiming to reduce costs for public authorities, companies and 

individual users.  

A table summarizing possible areas for harmonisation is presented in Annex 17. These various aspects 

will be discussed with the stakeholders to further assess their acceptability. 

4.2.7.2 Preliminary Policy Recommendations 

Several key elements should be taken into account to ensure a successful implementation of a ZEZ, 

notably to mitigate potential social and economic adverse effects and to increase social and political ac-

ceptance. These are briefly summarised hereafter: 

- Well-defined geographical scope. A simple ZEZ is easier to understand and will gain more 

public acceptance than a highly complex scheme. Using an existing boundary such as a ring 

road will help communicate the ZEZ, and where there are several towns close together, adopting 

a single ZEZ may be more beneficial and easier to communicate than individual ZEZs 

- Predictability and progressivity. Experience from existing ZEZ in European cities shows that 

the acceptability of a traffic restriction scheme can be improved by providing sufficiently in ad-

vance facilitative measures and communication20. A clear implementation planning specifying 

  
18 COMMISSION STAFF WORKING DOCUMENT Accompanying the document COMMUNICATION FROM THE 
COMMISSION TO THE EUROPEAN PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL 
COMMITTEE AND THE COMMITTEE OF THE REGIONS, Sustainable and Smart Mobility Strategy – putting European 
transport on track for the future, SWD(2020) 331 final, 2020.  
19 COWI & Ecorys. (2013). Study to support and Impact Assessment of Urban Mobility Package - Activity 32: EU 
Framework for Urban Road User Charging and Access Restriction Schemes. European Commission, DG MOVE; 
20 ADEME, Zones à faibles émissions (low emission zones) à travers l’Europe,  Rapport 2020. 
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the milestones and applicable standards, their access condition according to the different stages 

of implementation and applicable standards, should be decided and communicated from the be-

ginning. This should not only increase the environmental effectiveness of the measure but also 

promote its social acceptability. 

- Provision of alternatives. An UVAR scheme should not be promoted in isolation, but as part of 

a wider strategic policy, including sustainable urban logistics planning. Residents and busi-

nesses must have access to affordable, attractive and convenient alternatives, which should be 

introduced at the same time as the ZEZ policies. Incentives to promote and support alternatives 

need to be well designed, publicised and funded. If road pricing is used, cities should consider 

ringfencing the revenue to pay for this investment. 

- Facilitative measures. Facilitative measures, such as subsidies or tax reliefs (in particular for 

the most vulnerable population groups and economic sectors), exemptions, parking or driving 

lane privileges, park and ride facilities and the development of charging infrastructure can en-

courage drivers to switch to cleaner models and make the implementation of vehicle access 

restrictions more digestible for drivers and politically acceptable for politicians to support the case 

for an ZEZ. 

- Consultation and communication. Prior to implementing a ZEZ, an effective stakeholder en-

gagement process should be conducted to ensure its acceptability and effectiveness. As expe-

rience tends to show that the level of public acceptability rises significantly once a scheme is 

operational and functioning efficiently, trials can be helpful to gain the support of the largest 

number of people and companies. Simultaneously to the adoption of a UVAR scheme, the defi-

nition of a clear and comprehensive communication and information strategy should be elabo-

rated to ensure its smooth implementation and long-term effectiveness. Information and commu-

nication should cover frequent, occasional and one-time users with different needs. Foreign busi-

nesses and visitors, and non-local users in general should have access to high quality infor-

mation about the rules and regulations of the ZEZ. It is essential to communicate about available 

alternatives, and to promote education and awareness to change people's transportation behav-

iour. 

4.2.8 Next Steps 

Continuation roundtables and drafting implementation roadmap for the policy measure. 

4.3 MaaS 

4.3.1 3 Market Arena Model 

4.3.1.1 Travel Market 

Mobility as a Service in essence focuses on meeting travel needs of people. It aims to offer autonomy and 

flexibility to the traveler allowing them to travel in the way they want at the time they want. For the travelers 

to accept these kinds of services added value needs to be perceived in costs, convenience, freedom of 

choice and customized experience (the four C model derived from the marketing domain). The key for the 

expected behavioral change is strongly dependent on the fact if a problem in once mobility is experienced. 

For example a MaaS service is not likely to change behavior if no improvement in the four C’s is perceived, 

in other words travelling not getting cheaper, faster, easier or more tailored.  

MaaS also requires a change in the setup of the stakeholders that are involved in the mobility domain. In 

other words the classic relationship between a traveler and its transport provider (for example public 

transport bus provider) will change, since a MaaS provider is expected to step in. This brings the ad-

vantage to the traveler that multiple transport providers are becoming available (potentially also ones that 

the traveler was not aware of) as well as convenience in payment, ticketing and reservation. This change 

however also brings along a set of necessary prerequisites which we will touch upon at a later stage.  

The ITF (International Transport Forum) has developed four possible permutations of stakeholders in a 

MaaS ecosystem. The variants show different ways a MaaS ecosystem can be setup and which stake-

holders interact with whom. At the current development stage that MaaS is at, all options are legitimate to 

consider since for the public authority high expectations regarding the potential of MaaS are seen. Also, 



 

 

 

this is the moment for public authorities to intervene in case they want to push for (or prohibit) certain 

services. This can especially be the case when one of the impacts of MaaS (more individual car trips 

instead of increase in public transport use) is not aligned with public policy goals (such as more sustain-

able transport).  

 

 

4.3.1.2 Transport Market 

In a recent study from the Netherlands from the Kennis-

instituut voor mobiliteitsbeleid regarding the ‘Mobility as Ser-

vice and changes in travel preferences’ a three themed ex-

ploratory model was presented showing how three aspects 

that are all related to MaaS interact and combined create a 

concept close to the definition of MaaS. The themes are ‘Mo-

bility integration’, ‘Mobile applications’ and ‘Shared mobility 

modes’. For these themes the actual developments have 

been scrutinized in detail and sustained by available litera-

ture, however what the model also tells us that MaaS is a 

combination of better and integrated travel information, new 

forms of mobility that create flexibility and full integration of 

different mobility modes.  

Also, here a set of perquisites can be derived (which will be 

touched upon at a later stage) but from the three-market model perspective it shows that not only the 

technical arrangements such as a platform, new shared mobility concepts and an infrastructure that can 

facilitate these new concepts. In other words, how are these concepts going to be fully integrated within 

our existing transport system. 

4.3.1.3 Traffic Market 

Data is at the heart of the MaaS development, this is not only data regarding the transport system (such 

as timetables, actual travel times, ticket prices) that is essential for creating services for the travelers (or 

better clients from the MaaS-providers), but also the data collection regarding the travel behavior to further 

tune the offering of different services to travelers.  

Especially regarding the latter Murati (2020), who analysed the impact of MaaS on the EU passengers’ 

rights pointed out that MaaS providers have to be fully GDPR compliant since they are dealing with loca-

tion-based data which is seen as highly sensitive and highly personalized data. This brings on board 

another set of prerequisites that need to be taken into account.  
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4.3.2 Exploring the Potential of MaaS / Maximum Integration of MaaS in all 

Cities/Regions in the SURE area 

Mobility as a Service (MaaS) is the next development to which high expectations are given with the respect 

of making transport more efficient, more user friendly and more sustainable from a system point of view. 

With slogans like ‘Easier mobility for citizens and better data for cities’ UITP for example stresses the 

potential that MaaS has for cities and its citizens. MaaS builds on the generic trend of the past decade in 

which technological developments have changed industries into ‘as a service’ industry. For mobility in 

general, MaaS is expected to contribute to a number of factors and has a certain set of prerequisites in 

order to be able to realize this potential. Within the analysis of the policy measure these factors and 

prerequisites are analyzed and confronted with the potential impact that MaaS can realize. 

Mobility as a service is defined by UITP as follows:21 

Mobility as a Service (MaaS) is the integration of, and access to, different transport services (such as 

public transport, ride-sharing, car-sharing, bike-sharing, scooter-sharing, taxi, car rental, ride-hailing and 

so on) in one single digital mobility offer, with active mobility and an efficient public transport system as 

its basis.  

Following their policy brief MaaS generates tailor-made advice for users wanting to travel from A-to-B, 

allowing them to plan, book and pay for their trips as well as provide users with en-route information 

regarding their travel. 

As can be seen a couple of factors and prerequisites are mentioned already in the outline of the definition. 

These are: 

- Access to the different transport services – MaaS is multimodal and when it contains a larger set 

of transport services it becomes more interesting for its users since it then can meet their needs 

better. 

- Possibility to plan, book and pay for trips – MaaS provides an add-on to the existing available 

systems by integrating not only the planning (which to some extent is available in the EU), but 

also allowing for booking and payment of selected trips; this is another factor that needs to be 

taken into account. 

- On-route travel information – For a MaaS-provider taking care of their travelers also includes 

adaptability and flexibility if the planned route is not possible anymore. For that, data for all mo-

dalities is essential. First standardization activities are taking place to facilitate this data ex-

change with all transport providers. 

Also, two prerequisites are mentioned in the definition above: 

- Single mobility platform offer – MaaS will not be able to operate if the digital infrastructure is not 

in place to make this happen. This also means that data from various stakeholders involved in 

MaaS needs to be shared in real time. This requires from various stakeholders actions to make 

these data available, but also to agree on standards to allow to connect to these data sources. 

- Efficient public transport system as the basis - MaaS builds on the fact that the existing public 

transport system is the backbone for the major passenger flows in and around cities. MaaS 

doesn’t focus on individual car trips per se. However, in order to be able to integrate all the above 

mentioned modalities into one system, they not only need to be digitally connected but also 

physically connected. Here the development of mobility hubs plays a key role, which is expected 

to facilitate the exchange of passengers between modalities at different locations in the public 

transport system. Currently train and bus stations of course already serve as a hub, but further 

integration with other modalities as well as identifying potentially new locations for these hubs is 

still needed to allow MaaS to reach its full potential. 

  

21 Report_MaaS_final.pdf (uitp.org) 

https://cms.uitp.org/wp/wp-content/uploads/2020/07/Report_MaaS_final.pdf


 

 

 

This all seems rather farfetched and highly ambitious but concrete steps have been taken by one company 

in Finland in 2017 to launch MaaS, Whim. And they are currently launching in other areas, such as Bel-

gium, Switzerland and others. 22 

The key question however remains if the necessary developments outweigh the potential impact that 

MaaS has.  

4.3.3 Overview Relevant Existing Research 

Due to its innovative nature and it being a relatively young development only one case is known for which 

actual users have been tracked and actual impact has been realized. Within the Whimpact23 report from 

Ramboll a couple of key insights are shared of which the most important ones are: 

- MaaS users use more public transport compared to other users and the public transport system 

indeed is the backbone of the MaaS system 

- MaaS has helped to solve the first-and-last-mile problem by making taxi’s more accessible in 

combination with public transport 

- New mobility solutions like MaaS are expected to replace up to 38% of daily car trips 

These insights from the implementation done in Helsinki help to understand the potential of MaaS and 

what it can mean within the study area.  

In existing literature various impact assessments have been done regarding the impact of MaaS and to 

identify the potential it has to realize public policy goals. The results from the Whim study appear to be 

rather representative although the bandwidth for the potential reduction in car trips significantly depends 

on the definition and aspects that are taken into account when discussing MaaS. The promises are nu-

merous, however, the necessary policy measures to realize these promises haven’t been fully scrutinized. 

Secondly one needs to understand that the implementation of MaaS takes place in a stakeholder field 

with both public and private stakeholders between whom the roles, tasks and responsibilities haven’t been 

entirely divided yet.  

4.3.4 Proposal of Scope of a MaaS Measure 

In order to be able to take a closer look at the impacts as well as the possible policy measures that can 

be derived, the focus will be placed on the role public authorities have within the ecosystem of MaaS. 

Two key aspects are worth mentioning here: 

1) Availability of data from public transport authorities (including ticketing, booking, payment etc.) 

2) Setting up the physical infrastructure to facilitate the exchange of travelers between the different 

modalities 

The exchange of data is an important aspect, and could already be set as a policy recommendation: make 

data available from public transport operators in such a way that MaaS providers can use these data to 

integrate this into their services. This aspect however is not taken into account within this study, since it 

focuses mainly on IT and unlocking data. 

The second aspect fits with the boundaries set in the study, the prerequisite also fits within the scoping 

for the STISE study since various other aspects lay in the hands of private operators or mobility brokers 

in making MaaS a reality. However, realizing a closely connected hubs network is a key aspect that can 

be taken into account as a more concrete policy measure for MaaS. 

  

22 Experience the seamless way to move around - Whim Global (whimapp.com) 

23 Ramboll_whimpact-2019.pdf 

https://whimapp.com/
https://ramboll.com/-/media/files/rfi/publications/Ramboll_whimpact-2019.pdf
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4.3.5 Assessment of the Expected Impacts 

As stated before, the promising potential of MaaS is numerous and various studies have been performed 

to estimate this promising potential. The variation between the studies is numerous, with studies focusing 

on the potential schemes service providers might use and the expected behavioral change that might 

encounter (Ho, et. Al, Feneri, et. Al. and Ratilainen). Ho et al. for example state that ‘a careful segmenta-

tion of the market and a cross-subsidy strategy is likely to be required by MaaS suppliers to obtain a 

commercially viable uptake level. Feneri et al. claim that young adults are seen as early adopters of such 

services, however with their limiting purchasing power a careful implementation strategy need to be de-

veloped. Other studies link MaaS to the deployment of automated vehicles (such as Martinez and Viegas, 

2017 or Fagnant & Kockelman 2016) in which the deployment of AV is linked to the opportunity of sharing 

and connecting these vehicles to the public transport system. Martinez and Viegas for example conclude 

that with a full implementation of shared services in combination with the metro system a 40% reduction 

in CO2-emissions can be realized. Whilst Fagnant & Kockelman found that with dynamic ride sharing the 

increase in vehicle kilometres travelled is limited (maximum 4.4%) whilst increasing the shared kilometres 

travelled increases up to 11.2%. 

Although these studies shed light on the potential and help to understand the impact of MaaS all these 

studies are based on small samples or simulations. For these studies that also means that the assump-

tions that served as input are as essential to understand the outcome that the models generate. 

On the bright sight one study was found with an overarching framework from a policy perspective identi-

fying various impacts of MaaS related to policy goals. Unfortunately, only a quantitative identification of 

impacts was done, due to the fact the impacts were related to the pilots of UbiGo & SMILE in Vienna and 

Gothenburg. The evaluation framework as developed within the MaaSiFE project is shown in the figure 

below. Within the study a connection is made between the earlier mentioned individual levels, the busi-

ness and organizational level as well as the societal level. 

 

Figure 25 – Evaluation framework as developed within the MaaSiFE project 

This snapshot of various simulation studies shows that a potential lays ahead, but that a large number of 

factors that will reach this potential is still uncertain. Therefore, only on a high level, estimations of the 

potential can be made. To be able to focus on the roadmap toward implementation a structured approach 

to tackle the issues mentioned needs to be followed.  



 

 

 

4.3.6 Towards Implementation: A Sustained Proposal 

The above insights suggest that a great deal of uncertainty still pervades the future of MaaS, which sug-

gests policymakers need to consider options of how to better deal with uncertainty. There is also a feeling 

that a significant re-alignment process is already well underway. This will require serious consideration 

and the Government may wish to take positive action as soon as possible to effectively influence how this 

new transport paradigm ultimately develops. In squaring this circle, the best approach would seem to be 

as open and flexible as possible to the opportunities that arise, while being careful not to become locked 

into particular paths too early. It is likely that the transport policy landscape will look quite different in the 

years to come as MaaS becomes both more mainstream, and potentially more complex and difficult to 

manage than many transport practitioners and policymakers currently imagine. 

A KiM study from the Netherlands looked into fully integrated and sustainable transport and generated a 

9-step list towards fully integrated and sustainable transport. The steps start at the basis with integrating 

data and travel information, but continue to integrate various policies and as such facilitate sustainable 

transport. MaaS is an essential factor to realize this sustainable transport as shown in the impacts before. 

The current status for MaaS is that a further integration into the network is essential for it to be successful. 

In other words level 3 in the scheme were it focuses on integration of various public and private transport 

services. This is why focus has been put on the implementation of mobility hubs in and around the met-

ropolitan cities of the SURE area.  

 

Figure 26 - 9-step list towards fully integrated and sustainable transport 
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4.3.7 Next Steps 

To be able to better understand the needs as well as the implementation of MaaS within the metropolitan 

area regional group interviews will be organized to further understand which specific aspects from that 

area are important for the implementation of MaaS. Focus in the interviews will be put on the further 

integration of MaaS within the existing transport network. Of course, other factors will be noted, grouped 

and assigned to the relevant stakeholders. The results will be fed back to the involved stakeholders for 

validation. 

The expected result is twofold: 

- A concrete policy and implementation roadmap for the next step of MaaS within specific urban 

areas that are part of the SURE area. In other words what can local and regional authorities do 

to facilitate MaaS in such a way that the policy goals can be met, but also a sustainable business 

case for service providers is ensured whilst meeting the needs of the travelers. 

- A generic overview of concrete items that other stakeholders will need to tackle to realize MaaS. 

This can be focused on a legislative framework on national or EU-level, but also identification of 

further research needs to support decision making towards MaaS. 

  



 

 

 

4.4 Improving Regional Cross-border Public Train Transport 

4.4.1 Set Objective 

This policy focuses on the improvement of regional cross-border public train transport in the 3 STISE 

project corridors Rhine-Waal, Rhine-Scheldt and Lille-Brussels. The goal of this measure is to result in a 

shift from road to rail transport for regional cross-border passenger travel. One of the challenges is that 

public transport and especially rail infrastructure is usually organized by national or regional organizations 

and controlled by national authorities. Therefore, national borders often form relatively high barriers for 

this mode.  

However, this measure has the potential to reduce the emissions from passenger transport and to con-

tribute to the further integration within the SURE area reducing the barriers of its four internal national 

borders (Netherlands with Germany, Netherlands with Belgium, Germany with Belgium24 and Belgium with 

France). Hence, the improvement of the regional cross-border public train transport system can result in 

additional societal benefits in the border regions.  

In conformity with the definitions of the corridors25 the focus of the analysis is on the following six cross-

border regions in the three corridors: 

• Rhine-Waal corridor: 

- Sub-corridor A: Arnhem, Nijmegen (NED) with Goch, Kleve, Emmerich (GER);  

- Sub-corridor B: Venlo (NED) with Mönchengladbach, Krefeld (GER);  

- Sub-corridor C: Heerlen, Sittard (NED) – Aachen (GER); 

• Rhine-Scheldt corridor: 

- Sub-corridor D: Rotterdam (NED) with Antwerp, Gent (BEL);  

- Sub-corridor E: Lille (FRA) with Kortrijk (BEL); 

• Lille- Brussels corridor: 

- Sub-corridor F: Lille (FRA) with Tournai (BEL).  

Although the focus is on these corridors, the cross-border zones which are not part of these corridors, but 

are part of the SURE area, are included in some parts of the analysis. First of all, potential cross-border 

railway connections that have been identified in the literature, but are outside of these corridors, are in-

cluded in the study. This ensures that potential rail connections are not missing in the analysis. Also, when 

calculating the emissions of cross border rail in the baseline scenario, all regional cross-border traffic in 

the SURE area is included. 

Since the measure focuses on cross-border passenger transport within the 3 corridors, freight transport 

is  not considered in this policy analysis. Local and regional bus services that offer public transport con-

nections in the corridors are not studied in detail, although they already play an important role in the cross-

border connections nowadays. Passengers currently using these services are considered as potential 

demand for rail connections, if missing rail connections are added to the rail network. 

  

24 The border between Belgium and Germany is not part of one of the three corridors. This policy will not assess 

improvements in cross-border links between these two countries. 

25 Lille-Brussels corridor, focus on this cross-border core area, including the relations to bordering regions of London-

Paris-Liège; 

Rhine-Scheldt corridor, focus on the cross-border core-area between Rotterdam-Antwerp-Gent, and bordering regions 

towards Lille-Brussels-Amsterdam; 

Rhine-Waal corridor, focus on the cross-border core-area between the Randstad-Ruhr area through Arnhem-Nijmegen, 

including the side-corridor over Eindhoven and the Eastern region of the Ruhr metropolis, and the relations to bordering 

regions of Weert/ Sittard-Frankfurt-NRW 
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Corridors and missing connections 

 

 

Figure 27 -  Nuts zones analysed in the cross-border rail policy analysis. 

As was explained in the introduction, the analysis of this policy focuses on six sub-corridors. The cross-

border parts of these corridors are indicated with the orange lines in Figure 27, which connect two neigh-

bouring NUTS zones (blue colour in figure). The blue nuts zone pairs which are connected by the orange 

lines can therefore be interpreted as the cross-border zone pairs on the corridor. Apart from these six sub-

corridors, some potential railway connections which have been identified as ‘missing connections’ are as 

well included in this analysis, even if they are not in one of the three main corridors defined in this study. 

These ‘missing connections’ are indicated with the yellow lines. The zone pairs which they could poten-

tially connect by rail are indicated in red, unless one of the zone pairs is on a corridor (in which case it is 

blue). The zone pairs highlighted in Figure 27 are the ones which the following analysis focuses on.  

The quantitative part of the analysis has been performed on NUTS-3 level. However, in order to improve 

the readability of the findings we have chosen to denote the NUTS-areas with the name of a prominent 

city in the zone. The different NUTS areas and the names which will be used from now on are shown in 

Table 25. This table only includes the NUTS-pairs which were studied in detail. 

Table 26 gives an overview of the NUTS-pairs to which the different cross-border corridors and missing 

connections outside of the corridors correspond.  

 

Table 25 - NUTS zones and associated names for regions in this analysis 

NUTS code Name in this policy analysis 

BE211 Antwerpen 



 

 

 

BE213 Turnhout 

BE222 Maaseik 

BE234 Gent 

BE236 Sint-Niklaas 

BE256 Kortrijk 

BE327 Tournai 

DEA1B Kleve 

DEA1E Viersen 

DEA29 Heinsberg 

FR301 Lille 

NL226 Arnhem 

NL342 Middelburg 

NL411 Breda 

NL412 Tilburg 

NL414 Eindhoven 

NL421 Venlo 

NL423 Maastricht 

 

Table 26 – Cross-border regions which are considered in the analysis 

Zone pair Sub-Cor-

ridor 
Existing rail connections Potentially missing rail connection 

Arnhem (NED) – Kleve 

(GER) 
A Arnhem – Emmerich – Düsseldorf   Nijmegen – Goch – Kleve  

 Kleve – Kranenburg – Groesbeek – Nijmegen 

 Goch – Gennep – Nijmegen  

Venlo (NED) – Viersen 

(GER)  
B Venlo – Monchengladbach  (Mönchengladbach -) Dalheim - Roermond 

Maastricht (NED) – 

Heinsberg (GER) 
C Heerlen – Herzogenrath  

Breda (NED) – Ant-

werpen (BEL) 
D Rotterdam – Antwerp – Gent  

Kortrijk (BEL) – Lille 

(FRA) 
E Lille – Kortrijk Armentières - Comines/Komen (- Kortrijk) 

 Lille - Comines - Komen 

Tournai (BEL) – Lille 

(FRA) 
F Lille - Tournai  

 (Valenciennes -) St-Amand-les-Eaux - Antoing (- 

Tournai) 

Middelburg (NED) – 

Gent (BEL) 
-  Gent -) Wondelgem - Terneuzen 

Middelburg (NED) - 

Sint-Niklaas (BEL) 
-  Sint-Niklaas - Terneuzen 

Tilburg (NED) – Turn-

houtv(BEL) 
-  (Antwerpen -) Turnhout - Tilburg 

Eindhoven (NED) – 

Maaseik (BEL) 
-  Mol – Hamont – Weert – Roermond 

 

4.4.2 Assessment of the Current Transport Flows 

Before we can estimate the potential CO2-reduction from new cross-border and improved rail connections, 

the current transport flows between the zone pairs of Table 26 – Cross-border regions which are 
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considered in the analysis are analysed. The analysis is presented throughout this subsection. A short 

summary of the main findings is included below. 

As a first step, a comparison of the TRANSTOOLS model output26 with observed statistics was done. 

Because the Eurostat statistics significantly deviate from the model output, correction factors were imple-

mented in the rest of this policy analysis. The next step was to determine the shares of rail traffic in the 

transport volumes for both inland and cross-border traffic. We found that the rail infrastructure and the 

connections are implemented correctly in the model, but that the calculated market shares of rail are not 

realistic. Therefore, the current and future transport flows are calculated based on the total demand of rail 

and car together.  

Comparison with national statistics 

As a first step in the analysis, validation of the model results was done by comparing the internal-internal 

passenger-kilometres for both car and rail with Eurostat27. For rail, the amount of trips was also compared 

to Eurostat. Similar statistics are not available for car traffic. In this analysis, the 2018 data for Eurostat 

(and if this is not available, the closest available year) was compared to the numbers in 2018 according 

to Transtools28. 

As Table 27, Table 28 and Table 29 show, the output from Transtools on national level is not very well in 

line with statistics from Eurostat. For this reason, correction factors were applied for all model output. The 

trips by car could not be compared to Eurostat, since the data is not existing. However, the model output 

for this category also needed calibration29. For this reason, the amount of trips by car have been estimated 

based on the passenger kilometres between the zones divided by the average network length between 

two zones (which is model output from Transtools). This results in a slightly different correction factor for 

each zone pair. However, the weighted average correction factor was 47%. There is some inaccuracy in 

this step, since the average network distance is not exactly the average distance travelled, but the out-

comes after this correction are more realistic.  

The following list summarizes the correction factors applied during the entire analysis. The factors are 

generic and are applied to the data of all the individual countries in the region and for all years (base year, 

2030 and 2050): 

- Passenger kilometres by car have been multiplied by 0,78; 

- Trips by car have on average been multiplied by 0,47; 

- Passenger kilometres by train have been multiplied by 2,25; 

- Trips by train have been multiplied by 1,69. 

 

  

26 Used for the development of the baseline scenario.  

27 The Eurostat statistics cover the overall passenger transport in the specific countries. We have compared this to the 

internal-internal transport in each country. This is a slight underestimation of the total transport volumes, but since the 

external transport volumes are significantly smaller this still gives a good comparison. 

28 The base year of Transtools is 2010. However, for this study the base year 2018 was chosen. The values for the 

model output are a linear interpolation between the 2010 and 2030 output of Transtools. Hence, the deviations have 

two components, mismatches between the model and real data on local scale and deviations between the forecast for 

2018 and the real development in time since 2010.  

29 The average distances as calculated by ‘passenger kilometres’/’trips’ for car travel seemed very high (in some in-

stances almost 500km, between zones which are not nearly that large). 



 

 

 

Table 27 - Comparison between the model output and Eurostat – pkm’s car301 

Passenger km's car (mil-

lions) 

Eurostat TRANSTOOLS 3 Deviation 

Belgium 109.770 98.166 111,8% 

France 643.163 889.064 72,3% 

Netherlands 157.349 179.635 87,6% 

Germany - 216.145 - 

Total 109.770 98.166 78,0% 

 

Table 28 - Comparison between the model output and Eurostat – pkm’s rail 

Passenger km's rail (mil-

lions) 

Eurostat TRANSTOOLS 3 Deviation 

Belgium 10.669 3.866 275,9% 

France 93.387 37.429 249,5% 

Netherlands No data 7880 - 

Germany 98.161 48.459 202,6% 

Total 202.217 89.754 225,3% 

 

Table 29 - Comparison between the model output and Eurostat – trips rail 

Trips rail (millions) Eurostat TRANSTOOLS 3 Deviation 

Belgium 229 139 164,9% 

France 1.247 599 208,2% 

Netherlands no data 227 - 

Germany 2.881 1.836 156,9% 

Total 4.356 2.573 169,3% 

 

In a next validation step we have compared the market share of rail in passenger-kilometres with Eurostat 

per country. The results of this analysis are shown in Table 30 below. Although the corrected numbers 

deviate slightly from the statistical values, these agree much better with Eurostat statistics than the not 

calibrated model output. For this reason, the corrected values have been used for the rest of this analysis. 

 

  

30 The Eurostat statistics are in vehicle-kilometres. These have been adjusted to passenger-kilometres by multiplying 

with an average occupancy of 1.5. 
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Table 30 - Comparison of modal share (% of rail pkm’s, of rail and car total) of rail 

per country 

 Eurostat Model output -  

uncorrected 

Model output - corrected 

Belgium 9,0% 3,8% 10,9% 

Germany (until 1990 former 

territory of the FRG) 

9,7% 4,4% 12,8% 

France 11,0% 4,0% 11,7% 

Netherlands 11,6% 4,2% 12,1% 

 

Share of rail for inland and cross-border traffic 

In the first detailed analysis we compare the share of rail trips for the individual cross-border zone pairs. 

These are pairs of model zones (based on the NUTS classification) in the baseline scenario with one zone 

on each side of a national border within the SURE area. For the year 2018, these results are shown in 

Figure 28, Figure 29 and Figure 30. In these figures, many zones have unplausible high rail market shares. 

This is especially true for the French-Belgium border, where Transtools produces shares of almost 100%. 

This has to be an error. However, also the shares of around 50% in some other zones are significantly 

higher than expected. For this reason, our conclusion is that the cross-border transport volumes of rail 

are not accurate as absolute numbers. Therefore, they are not used during the further analysis. We can 

only speculate about the reason of these unplausible results. It might be a problem in the model calibration 

or an issue of the data used during the model estimations. 

Although the absolute numbers are not logical, the relative differences between corridors give insightful 

information. The figures show that there is a significant share of rail for most cross-border zones in the 

corridors. This was expected, since on all of the corridors there is some cross-border rail connection. 

However, there are two corridors for which the cross-border share of rail is very low: corridor A (Arnhem-

Kleve) and corridor C (Maastricht-Heinsberg). The low share of rail in corridor C might be an underesti-

mation of the model, since the last decade the railway connection between Heerlen (NL) and Her-

zogenrath (DE) was improved significantly. This is not incorporated in the Transtools network, since the 

base year of the model is 2010. In corridor A, there is a regional train connection between Arnhem and 

Emmerich as well ICE services between Amsterdam and Frankfurt, with stops in Arnhem and Oberhau-

sen. It is not clear to us why the share of rail in this corridor is so low compared to the other regions.  

By looking at the data more conspicuous observations are visible. For instance, the high market share for 

‘business’ between Middelburg and Sint-Niklaas. We do not have an explanation why the share of rail for 

this travel purpose is so high in comparison to the other travel purposes. 

Our intention was to show and quantify that the cross-border market share of rail is lower than the national 

connections within the corresponding regions. Unfortunately, due to problems with the Transtools data, 

this hypothesis could not be supported with the model outcomes. 

 



 

 

 

 

Figure 28 - Share  of rail for both inland (inland 1 and inland 2 describe the market 

shares for the national transport on both sides of the border) and cross-border 

traffic in 2018 – business 

 

 

Figure 29 - Share of rail for both inland and cross-border traffic in 2018 – other 
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Figure 30 - Share of rail for both inland and cross-border traffic in 2018 – commute 

Estimation of overall cross-border traffic 

In this section, model output for rail and car traffic combined is presented for the years 2018, 2030 and 

2050. As was explained earlier in this section, the model output for car and rail traffic separately was not 

plausible.  

Because the aim of this policy analysis is the improvement of local cross-border rail, only NUTS-zones 

which are at the border are included in the analysis. This means that further distance cross-border traffic 

is not included in the analysis. Figure 25 shows the geographic regions which are included in the analysis. 

For example, trips from Rotterdam to Antwerp are not in the scope of the analysis (even though this is 

part of the corridor). The reason for excluding these trips is that they have longer travel distances and can 

better be served with intercity rail services than with local cross-border connections. Their market share 

in regional cross-border connections will be significantly lower than for the shorter travel distances due to 

increasing competitive disadvantages compared to the passenger car. 

Table 31 shows the passenger-kilometres travelled between zone pairs per day for the different years and 

travel purposes. The numbers in this table are the sum of the flows in both directions. From this Table, it 

becomes clear that there are large differences in the transport demand between the various cross-border 

zone pairs. By far the largest transport flows are for: Arnhem – Kleve, Maastricht – Heinsberg and Kortrijk 

– Lille. Table 32 presents the total flows of passengers traveling between the two regions per day. 
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Table 31 - Travel flows between cross-border NUTS zones – car and rail combined 

(passenger kilometres per day) 

Zone Pair 2018 2030 2050 

Business Other Com-

mute 
Busi-

ness 
Other Commute Busi-

ness 
Other Commute 

Arnhem - Kleve 5.226 307.773 32.475 5.686 323.481 33.611 6.157 320.619 32.490 

Venlo - Viersen 223 13.928 3.368 218 13.667 3.188 208 12.923 2.735 

Maastricht - Heinsberg 3.981 510.876 15.564 4.018 507.516 15.518 3.755 475.947 14.075 

Breda - Antwerpen 1.664 34.710 29.092 1.899 38.545 32.178 2.392 44.927 34.973 

Kortrijk - Lille 17.994 291.911 96.495 19.527 311.942 100.099 22.671 351.291 105.397 

Tournai - Lille 1.936 76.397 18.508 2.127 83.559 20.062 2.468 94.017 21.822 

Middelburg - Gent 334 7.317 1.922 348 7.423 1.994 384 7.519 2.055 

Middelburg - Sint-Niklaas 377 7.436 2.376 393 7.499 2.475 422 7.452 2.523 

Tilburg - Turnhout 2.395 64.923 11.659 2.705 71.610 12.686 3.378 86.251 14.253 

Eindhoven - Maaseik 1.624 43.405 8.413 1.753 45.791 8.847 4.732 118.468 19.823 

 

Table 32 - Travel flows between cross-border NUTS zones – car and rail combined 

(trips per day) 

Zone Pair 2018 2030 2050 

Business Other Commute Business Other Commute Business Other Commute 

Arnhem - Kleve 121 7.107 131 7.469 7.469 776 142 7.405 751 

Venlo - Viersen 5 338 5 323 323 76 5 285 63 

Maastricht - Heinsberg 64 8.195 65 8.198 8.198 260 61 7.731 237 

Breda - Antwerpen 29 569 32 625 625 530 41 718 569 

Kortrijk - Lille 178 2.749 193 2.927 2.927 1.078 221 3.249 1.133 

Tournai - Lille 33 1.101 36 1.190 1.190 345 42 1.345 379 

Middelburg - Gent 12 277 13 282 282 63 14 281 63 

Middelburg - Sint-Ni-

klaas 
6 122 6 123 123 41 7 123 42 

Tilburg - Turnhout 44 1.188 49 1.310 1.310 232 62 1.582 261 

Eindhoven - Maaseik 40 1.067 43 1.126 1.126 217 116 2.898 485 

 

Share of cross-border rail 

As was argued earlier in this section, the share of rail cannot reliably be determined from the output of 

Transtools. For this reason, we are not able to calculate the shares of rail for individual cross-border links. 

Instead we will present a generalized approach in the next section.   

 

4.4.3 Understanding of the Potential and Set a Target 

In order to estimate the potential of improving cross-border rail connections, it is necessary to answer the 

following two questions: 

1. What is the current share of rail? 

2. What is the potential share of rail when the cross-border infrastructure or the services are im-

proved? 

Since the model output is not reliable concerning the current shares of cross-border rail, it was not possible 

to answer the first question based on the data of the baseline scenario. Therefore, the choice was made 
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to estimate the current emissions from cross-border transport on an aggregate level31. The result is a 

current share of cross-border rail of 4%32. 

The second question also cannot be answered with the model output. However, we found that estimates 

from the literature for the potential passenger flows for missing rail connections could be used to estimate 

the potential demand for these rail services. The demand for rail connections for which we did not find 

useful information in the literature was estimated using information about the total passenger flows be-

tween the zones and the rail demand for similar links. 

Average travel times and distances by rail and car 

Figure 31 and Figure 32 below show the average travel times and travel distances for train and car be-

tween the zone pairs. For the zone pairs not on the corridors, it is clear from these figures that both the 

travel times and distances by rail are significantly higher compared to car travel. This can be explained by 

the fact that no direct rail connections are available and detours are needed to travel to the other NUTS 

zone by rail. For the zone pairs within the corridors, the differences between train and car travel are 

significantly lower. This is as we would expect, because between all cross-border zone pairs on the cor-

ridors there is at least one rail connection.  

The average travel times for Kortrijk – Lille and for Tournai – Lille seem to be too high, given that there 

are good quality rail connections from Lille to Belgium. However, for these two zone pairs it was already 

clear from the analysis of the market shares that something goes wrong in the TRANSTOOLS model.  

 

 
Figure 31 – Average travel times by train and car 

 

  

31 The advantage of this approach is that only the average share of cross-border rail needs to be estimated.  

32 This is about half the modal share of rail for the complete SURE area. By lack of data for the modal share of cross-

border rail, this seems a reasonable assumption. 
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Figure 32 - Average distances by train and car 

Potential increase in rail demand 

Based on the literature review, the potential demand for rail traffic was approximated for a number of 

missing rail connections. This was based on literature investigating the potential for these connections, 

as listed in Table 34. In Annex 6 B  the reasoning for the potential or the lack of potential for the indicated 

rail connections is further explained.  

A comparison was made between these potential travel flows from the literature and the modelled daily 

traveller flows. The results of this comparison are presented in Table 33. In two out of three cases, the 

potential train demand in the case studies is higher than the total passenger flows between the NUTS 

zones in Transtools. Due to issues reported on the Transtools output earlier, it seems more likely that the 

model output is incorrect. We therefore assume in the rest of this analysis that the potential rail demand 

as mentioned by the case studies in the literature is correct.  

 

Table 33 - Cross-border regions which are considered in the analysis 

Zone pair Missing connection Potential rail traffic 

(case study in liter-

ature) - trips per 

day 

Current transport flows 

(baseline scenario, all pur-

poses) - trips per day 

Percentage of total 

trips by train 

Arnhem - Kleve Kleve – Kranenburg – 

Groesbeek – Nijmegen 

3.400 7.359 46% 

Middelburg - Gent (Gent -) Wondelgem - 

Terneuzen 

1.150 302 381% 

Eindhoven - 

Maaseik 

Mol – Hamont – Weert – 

Roermond 

1.200 1.150 104% 

 

For the other missing links, for which no demand estimations have been found, a conservative estimate 

of the potential rail demand was included: 1.200 passengers per connection per day. This is in line with 

the demand estimate for the second and third entry in Table 33.  Table 34 gives an overview of the 

assumed demand for rail on all missing connections.  
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With these assumptions, a total increase of 11.750 rail passengers per day could be achieved if all missing 

links would be realized. To put this number in context, it is useful to compare this with the total passenger 

flows between cross-border NUTS zones within the SURE area. In 2018, a total of 184.000 cross-border 

trips have been made per day. We assumed that in the baseline scenario the modal share of rail in regional 

cross-border transport is 4%. This means that 7.000 trips are made per day. When adding the 8.300 

potential trips, a total of 15.300 trips per day is reached: this is a modal share of 9%. The resulting modal 

share of rail would thus be approximately equal to, but still slightly lower than, the average share of rail 

within the different countries (see Table 30).  

 

Table 34 - Cross-border regions which are considered in the analysis 

Zone pair Corridor Potentially missing rail link Extra rail demand [passengers per day] 

Arnhem - Kleve A Nijmegen – Goch – Kleve  3.40033 

 Kleve – Kranenburg – Groesbeek – Nijme-

gen 

Goch – Gennep – Nijmegen  -35 

Venlo - Viersen B (Mönchengladbach [DE] -) Dalheim[DE] - 

Roermond [NL] 

1.20034 

Kortrijk - Lille  E Armentières [FR] - Comines/Komen [BE] (- 

Kortrijk [BE]) 

-35 

Lille Flandres [FR] -) Comines(France) - 

Comines/Komen [BE] 

-35 

Tournai - Lille F (Valenciennes [FR] -) St-Amand-les-Eaux 

[FR] - Antoing [BE] (- Tournai [BE]) 

-35 

Middelburg - 

Gent 

- Gent [BE] -) Wondelgem [BE] - Terneuzen 

[NL] 

2.50036 

Middelburg - 

Sint-Niklaas 

- Sint-Niklaas [BE] - Terneuzen [NL] -35 

Tilburg - Turn-

hout 

- (Antwerpen [BE] -) Turnhout [BE] - Tilburg 

[NL] 

-35 

Eindhoven - 

Maaseik 

- Mol – Hamont – Weert – Roermond 1.200 

Total 8.300 

 

  

33 This figure is for either one of the indicated links, if one of the links would be realized. 

34 This figure is an expert estimation. 

35 Entirely missing infra on at least an important part of this connection. Since most relevant stakeholders do not see a 

potential and estimations indicate a low passenger potential, it is unlikely that this connection will be realized. Hence, 

it is not considered in the potential emission reduction calculation.  

36 This is an average of estimates of the reported potential of this link.  



 

 

 

Emissions from cross-border traffic in the baseline scenario 

Before calculating the emission reduction due to the policy, the emissions from cross-border transport in 

the baseline scenario are determined. These are calculated from the cross-border passenger kilometres 

per day (Table 35), the assumed 4% share of rail and the emission indicators. 

 

Table 35 - Emissions in baseline scenario for all cross-border pairs [ton CO2/year] 

 Car Train Total 

Year TTW WTT WTW TTW WTT WTW TTW WTT WTW 

2018 281.762 89.499 371.261 0 6 6 281.762 89.505 371.267 

2030 228.470 81.794 310.264 0 2 2 228.470 81.796 310.266 

2050 115.641 42.118 157.760 0 0 0 115.641 42.118 157.760 

 

CO2 emission reduction due to an increase in cross-border rail 

As a final step in the quantitative analysis, the CO2 emission reduction due to an increase in cross-border 

rail transport is estimated. It is assumed that the addition of new rail links does not change the total volume 

of travel between NUTS zones. Therefore, each trip done by train would otherwise have been done by 

car or by bus. For this rough estimation we assumed that all the additional trips by train replace trips by 

car.  

The average trip length by train and by car is another important assumption in this calculation. Figure 32 

shows the current travel distances for rail are larger than car distances. However, when a rail connection 

is present, the average distances do not differ that much. It is assumed that the average distance for car 

trips which are replaced by train are equal and 50km per trip37. Furthermore, it is assumed that the emis-

sions from travel to and from the train station are negligible. 

With these assumptions, the reduction in CO2 emissions in 2030 and 2050 is presented in Table 36. The 

total well-to-wheel CO2 emission reduction in 2030 is 19kton per year. In 2050, the CO2 emission reduction 

would be 10kton per year. The emission reduction in 2050 is lower, because the emissions per car kilo-

metre decrease in time38. 

 

Table 36 - Effect of increased cross-border rail on tank-to-wheel and well-to-tank 

CO2 emissions in tons per year 

Ton CO2/year Emissions scope 2030 2050 

Extra emissions by rail TTW 0 0 

WTT 886 0 

Reduced emissions by car TTW 14.634 7.203 

WTT 5.239 2.624 

Total effect on emissions: 
CO2 emission reduction 

 

TTW 14.634 7.203 

WTT 4.353 2.624 

WTW 18.987 9.827 

  

37 This estimate is based on the average distance travelled between zones by car, as presented in Figure 32. 

38 This is amongst others due to an increased use of zero-emission vehicles. 
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Potential emission reduction in perspective 

To conclude the analysis of the potential effect of an increase in cross-border rail transport on the CO2-

emissions, it is useful to compare the reductions to: 

• The total emissions of cross-border transport in the SURE area 

• The total emissions of transport in the baseline scenario in the SURE area 

This comparison is made in Figure 33. It can be concluded that adding cross-border rail connections has 

a positive impact on the CO2-emissions in the SURE area. However, the potential effect is limited when 

compared to the total transport-related emissions. The precise emission reductions for both 2030 and 

2050 are shown in Table 37 and Table 38. 

 

Figure 33 - Potential Co2-emission reduction of improved regional cross-border 

train connections 

 

Table 37 - Emission reduction due to an increase in cross-border rail in perspective 

Tons of CO2 – well-to-wheel 2030 2050 

Assumed emission reduction  14.634 7.203 

Emissions of cross border road transport 310.840 157.760 

Total emissions of transport 56.480 29.848.500 

 

Emission reduction due to an increase in local cross-
border rail traffic in 2030 - tank-to-wheel. 

Total emissions of road transport - STISE area

Emissions of local cross-border traffic - STISE area

Emission reduction due to policy



 

 

 

Table 38 - Emission reduction due to an increase in cross-border rail as a percentage 

of total emissions 

Percentage reduction 2030 2050 

Emissions of cross border transport 4,71% 4,57% 

Total emissions of transport 0,02% 0,02% 

 

4.4.4 Definition and high-level analysis of a set of policy measures 

For cross-border rail transport in general, the most important bottlenecks and challenges are identified 

and explored. It was indicated which issues are very common at cross-border rail projects, in both devel-

opment phase and issues arising with existing connections. 

Lack of passenger-friendly supply of travel information and tickets  

The booking process of international train travel can be difficult due to the lack of a simple and transparent 

system for searching and buying tickets. This is especially the case with indirect destinations, with one 

leg of the journey on a cross-border link and the other on a national track. Every train operator supplies 

often solely tickets for the trains in its own operation. Sometimes tickets are only available online, only by 

telephone or only at the ticket office or machine at the station. Also for seasonal passes and/or school/stu-

dent travel passes there is often unclear information or difficult access for the purchase of such tickets. 

This is a large barrier in the access for passengers to cross-border rail transport (RLI, 2020).  

Lack of a uniform European booking system for train travel 

As mentioned above, the rail operators often only sell tickets for their own operations. The passengers 

have to book several legs of the journey with different companies and platforms. This can be attributed to 

the fact that national rail operators often have a rigid focus on the domestic market. Also, cross-border 

connections often lack a public service obligation (PSO) due to the lack or low effort on cooperation be-

tween countries for the development of such concessions.  

A variety of rail infrastructure and safety requirement 

Infrastructure and safety systems differ by country. Local governments have a say in how international 

(rail) transport is being incorporated in the national public transport schedules. This is a barrier for new 

entrants in the rail market, which may want to focus on the international transport market only.   

Introduction of ERTMS is costly and time demanding. The implementation of this and other IT systems in 

rail transport are slow and more complex than anticipated. This has led to a number of cases where 

introduction of cross-border links have been implemented with delay, of which the Liege-Maastricht-Aa-

chen line is a classic example.  

Governments have not fully embraced open competition in rail yet 

There is a certain ambiguity in politics with regard to competition in the rail sector. On the one hand, there 

is a desire for rail transport to be able to compete with other modalities and for it to become more com-

petitive. On the other hand, there are concerns about the desirability of more competition due to a possible 

deterioration of employment conditions and/or quality of service. This makes the position of entrants un-

certain and places a barrier to the development (and expansion) of cross-border routes as the focus with 

this policy remains mainly within the national borders.  

The lack of data and non-sharing attitude of incumbent rail companies 

Due to the focus on national rail transport by the incumbents in the last decades, there is a lack of data 

on cross-border passenger flows by rail (and other public transport modes). Many rail operators consider 

performance and passenger data to be business confidential. Therefore, they do not share this information 

with potential new entrants or third parties who want to sell tickets (mobility platforms). This makes it very 
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difficult for governments and new market entrants to develop a strategy for international rail transport. 

They cannot properly anticipate the situation on the railways and therefore cannot optimally anticipate the 

wishes of the traveler.  

No coherent vision and policy regarding cross-border rail schedules 

Governments (at different levels) discuss a lot on international cross-border rail connections at the national 

level. Concrete strategic discussion often lacks at the international level. No overarching vision on inter-

national rail services exists and every operator is responsible for the development of services and accom-

panying capacity.  

No equal playing field for alternative transport modes  

For both car and air transport, the social costs of transport are not incorporated in the price of the mode. 

The tax exemptions or benefits, especially for air travel, and in some countries for car travel, hamper the 

growth potential for rail and other public transport modes. In some countries, international rail transport is 

exempted from VAT, electricity tax (e.g. in Belgium)  or have a lower rate.  

Infrastructure charges are high in an open market situation 

Technical and safety systems are not compatible among bordering countries. The lack of harmonisation 

of the safety systems on the rail brings different outcomes on allowed capacity, additional requirements 

for certain links and blockages of infrastructure use. Also there lacks a commonly accepted language for 

train drivers and rail traffic managers in the international rail sector.  

Social cost benefit analyses for the development or operation of cross-border rail connections are often 

one sided aimed at the national benefits. The benefits for the area on the other side of the cross-border 

connection are often not considered or only in part. Decisions on cross-bordering infrastructural projects 

are based on a limited version of the ‘broader financial picture’. Therefore, often costs weigh more than 

benefits in these studies. When looking to the costs and benefits for the entire region, on both sides of the 

border, the outcome might be more favorable. 



 

 

 

5 Cooperation Opportunities to Explore 

The added value of cross border cooperation as an essential element of the European Union project and 

policies is very high as it aims at enhancing territorial cohesion as well as links, exchanges and collabo-

ration between territories and citizens across land and maritime borders. 

The (past and current) examples of cooperation initiatives, projects and organisations in the SURE area 

are numerous. Cross-border collaboration, cooperation between countries and regions, between cities, 

initiatives at a large(er) and at a smaller scale, mode-specific initiatives and administrative/policy organi-

sations. The examples of initiatives, projects and organizations are numerous: Benelux, Trams Hasselt-

Maastricht, Brainport Eindhoven, collaborations between ports, rail and air traffic cooperation …  – cf. the 

examples in Annex 3 (Stakeholder and Institutional Mapping). 

Without putting into question the added value and power of existing (larger) cooperation structures, this 

study will focus on the cooperation that is necessary and useful in the context of the analysed policy 

measures. Establishing project specific cooperation mechanisms on an ad hoc basis and for the time span 

needed, seems more efficient than setting up large structures at SURE area level. 

For the  4 policy measure (package)s, cooperation opportunities will be further explored. 
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Annex 1. Three Market 
Arena Model 

The central framework of this study is the Three Market Arena Model as presented in the figure below. 

This model was composed taking into account existing and state-of-the-art academic research and is 

adapted to the specific needs of the stakeholders in the Strategic Urban Region of the Eurodelta (SURE). 

The core framework is based on: 

 
- The conceptual model as put forward in the ToR for this research project (ESPON 2020), 

- The three-market model of mobility and space (Egeter & van de Riet, 1999; Lauwers/Allaert, 

2012; Witlox/Boelens, 2016), and 

- The actor-relational approach to planning and the market arena approach (Boelens, 2009, 2015, 

2019; Loris 2020) 

Below is explained more in detail how the Three Market Arena Model is built and what it is composed of. 



 

 

 

 

Figure 34 - 3 Market Arena Model 
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Of major importance within this framework are the following aspects: 

THE RELATIONAL TURN IN SPATIAL THINKING 

(Massey 1991, Thrift 1998/2004, Amin 2002 etc.) 

Space is no longer seen as a pregiven abstract platform on which people, animals or others subjects act. 

Space is a dynamic entity made by humans, the climate, fauna & flora etc. and in turn influences the behav-

iour of these subjects. The interaction between all living things and space is mutually dependent, and is - in 

other words - always relational. 

In the context of this study, mobility and space are relational as well. Better accessibility, for instance, makes 

certain spatial developments possible, just like a specific spatial layout can enhance the amount, the direc-

tion or even the mode of mobility; they continuously interact. The Three Market Arena model indicates clearly 

that relations are not linear. In a linear methodological framework it is assumed that a specific economic 

growth would lead to a specific transport demand, which would enhance the need for additional transport 

means, which in turn would have an effect on energy demand and environmental issues etc. It also works 

the other way around, in that sense, for instance, that (1) traffic and mobility can also enhance economic 

growth (not only directly for car manufacturers for instance, but also as a spin off), (2) air quality demands 

can restrict certain traffic patterns or even enhance other transport modes, and (3) innovations in technology 

and energy resources can make some mobility patterns redundant etc. This also means that policy measures 

can influence this mobility-space interaction from everywhere: not only at the (linear) relation from the de-

mand of transport towards the supply of transport, but also e.g. in the realm of spatial planning. The Three 

Market Arena Model takes these considerations into account. 

A SYSTEMATIC VIEW ON COMPLEXITY 

(Luhmann 1992/1997; Assche et al., 2016; Boelens, 2016) 

The specific mobility-space interaction is dependent on the interrelations within that interaction itself, as well 

as on (political) changes in its surrounding, e.g. the economic realm, financial resources, changing ideas 

with regard to safety and air quality, technological innovations etc. In other words, a specific mobility-space 

interaction is made of multiple relations,  inside as well as outside that interrelation. That makes the mobility-

space interaction highly complex. There is no point in this complexity where the mobility-space interaction 

can be observed in its entirety. For that purpose, it is more workable to distinguish - within that complexity - 

various sub-systems which are more or less operating as a whole. These subsystems are in a way ‘markets’, 

or better ‘market arena’s’. Within each of these arena’s all involved actors (e.g. stakeholders, agents, etc.) 

strive for a certain equilibrium of demand and supply. 3 markets are distinguished: (1) the travel market 

arena (in which the travel behaviour of people and businesses are at work, dependent on personal features 

and influencers in this regard, but also on demographic changes, spatial densities, functional diversity, geo-

graphic particularities etc.), (2) the transport market (in which intermodal transport choices are at work, 

based on path dependent travel patterns from the above, but also and specifically on the policies of public 

transport & logistic providers, and the price and efficiency of certain (inter)modal transport systems etc.), (3) 

the traffic market arena (where the offered traffic means for travel and transport are at work, dependent on 

the efficiency, price and quality of the vehicles and infrastructure, TMS or ERTMS technology, IT and inno-

vative energy facilities, online and just-in-time, MaaS etc.). Each of these subsystems, market arena's, op-

erate more or less operationally closed, by reducing the complexity in its surrounding according to the inter-

nal structure and the financial possibilities, needs and (institutional) codes of that market arena. Neverthe-

less, that wouldn’t mean that the mobility-space interaction is highly fragmented, on the contrary. On regular 
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basis each of these market arena’s interpenetrates or irritates the other market arena’s: for instance when 

an infrastructure provider - for instance the Dutch ProRail in the traffic market arena- can’t comply always 

and at every moment to the needs of the public transport providers, for instance Dutch Railways, Arriva, the 

Thalys Alliance or DB etc. in the transport market arena, or when the transport product of one or several 

transport providers do not comply to the smooth (inter)modal demands of the travellers or freighters from 

door-to-door (in the travel market arena). As such, the 3 market arena’s do need to respond to each other.  

AN ARENA APPROACH TO MOBILITY MARKETS 

(OECD, 2015; Boelens, 2017/2019; Loris, 2020) 

Moreover, and as such the three markets cannot be regarded as only specific systems or organisations, but 

as arenas wherein lots of actors operate, compete and interact. Different types of actors can be distin-

guished: business actors (such as entrepreneurs and companies), public actors (such as policy makers and 

public servants) and civic actors (such as the travellers, commuters and the like). When the input and inter-

ests of all three are apparent, the specific operation or action is the most robust or resilient, since at the 

same time, money, law and sufficient support is guaranteed. Furthermore, in each of the mobility-space 

markets a specific set of actors operate, such as the commuters, tourists etc. in the travel market; freighters, 

port authorities etc. in the transport market, and vehicle manufacturers, infrastructure providers etc. in the 

traffic market. And also here, the more these mobility-space arenas are interconnected and compliant with 

the available resources and environmental impacts, the more resilient and balanced the mobility flows will 

be. Nevertheless, actors don’t act in a void, but in specific settings of time and place. Institutional settings 

(as the various and place dependent rules of the game, such as law, (mobility) culture, norms and the like) 

can be distinguished, but also factors of importance (such as geographical features, financial, economic or 

energy crises, or specific hazard as the Covid pandemic, floods etc.). Especially in border-crossing chal-

lenges these settings have to be taken into account, to come up with robust policy measures and effective 

space-mobility proposals. 
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Annex 2. Corridors’ 
Bottleneck Study 

Corridor Rhine-Scheldt 

 

Main bottleneck Details 

Freight by rail: high risk of some 

cargo (flammable liquids) that passes 

through cities (e.g. Rotterdam), 

safety issue 

Block trains as a solution? What about the ROBEL-line (R’dam-A’pen) from 

some years ago? This idea was not on the political agenda anymore (too ex-

pensive, Ports of Antwerp and R’dam did not want it, too little capacity…, not 

in line with the policy to not add extra infra…) 

Transport at the range of 250-300 km 

is dominated by passenger transport 

by car due to the lack of reliable and 

time-competing rail connections on 

this corridor… 

Is or isn’t a real issue? Cross-border: The infrastructure is present but un-

derused: too expensive? Not a good service? Could be better and faster, but 

is it as competitive as the other means? Instead of building new infra, go for 

the ambition to develop one integrated system for PT-transport? 

More than other corridors, this corri-

dor is a dense urban area. Most is-

sues in this corridor are IN-city and 

not BETWEEN-cities. 

 

Big cities are not able to facilitate car 

traffic more yet. Further broadening 

of motorways is running up against 

spatial and safety limits. 

Possible solutions are stricter parking policies and facilitating shared mobility 

by mobility hubs… but this is an issue of levelled playing field: ALL cities need 

to tackle this the same way (same policies) 

Exchange of information (BE-NL) 

should be better 

 (e.g. for the modal shift), although this is better than before e.g. Contract 

“Vlaams-Nederlandse Delta” (“havenmonitor”) 

The city of Den Haag is particularly 

interested in the “sustainable side” of 

transport, Urban mobility, cross-bor-

der connections, logistics, connec-

tions at the person level 

The city is not enough connected to the rest of the corridor (e.g. A’dam, 

R’dam); also, there are barriers in the cross-border (rail) connections to e.g. 

Antwerp, Brussels (low level of services). Not necessarily more rail infra, more 

trains (“hardware”) are the solution, but the ‘”orgware” of the rail (“how we do 

it with each other?”) should be looked into 

More sustainable mobility in a very 

dense area in Europe 

Making mobility more sustainable is one of the greatest challenges, where not 

only technical solutions must be put forward: spatial policy as a facilitator and 

governance (cooperation) is very important – e.g. improved cooperation be-

tween ports (making the port function and logistics more sustainable) 

The climate challenge, energy transi-

tion, as well as circular economy are 

crucial 

These will/can have a huge impact on e.g. the functioning of ports 

Extra rail capacity The Ghent-Terneuzen area needs extra capacity for freight transport by train. 

This is crucial for the ports (North Sea Port and Antwerp), and by extension 

for the entire region 

Potential impact of big infra-projects There is a lot of uncertainty about the (size of the) impact of the many large 

infrastructure initiatives (ECA (extra container capacity in the port of Antwerp, 

Oosterweel (Antwerp), Waasland port) on the traffic flow. This impact can be 

enormous on the North Sea Port region - sufficient rail capacity? The ongoing 

Rail Ghent-Terneuzen Project is a priority, in order to have a solution that is 

safe (double in and out) and sustainable (no lasting conflict between 2 sus-

tainable modes water and rail). It is still a challenge to connect with the N-Z 

Corridor (towards the Mediterranean). 

Sustainable development of scarce 

land 

In contrast to other ports in the region (Antwerp, Rotterdam), the NSP has an 

important and considerable strategic stock of land that can still be developed. 

This can only be done once, and sustainability should be strived for: the right 

companies with the right modal shift must be attracted 

Toll (collection) There should be a more (EU) integrated policy on tolling, given the impact of 

toll collection 
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Main bottleneck Details 

The potential of the CUST (Clean Un-

derground Sustainable Transport) 

project 

In the cross-border port area of North Sea Port, research was conducted into 

the possible roll-out of a large-scale pipeline infrastructure for the transport of 

CO2, hydrogen, synthetic naphtha and heat. These pipes are important in or-

der to reduce the annual CO2 emissions in the port area of almost 22 million 

tons in the next 5 to 30 years. And to realize the transition to a climate-neutral 

industry by 2050, in accordance with the goals of the Paris climate agreement. 

The study provides a number of recommendations for achieving this. 

Inland waterways NSP is the “port of Paris” ... provided that bottlenecks are removed from the 

SS project 

Corridor Rhine-Waal 

 

Main bottleneck Details 

Duisburg - Antwerp no real solution 

yet 

 

Schiphol / Schiphol tunnel capacity Agreements on BO MIRT, but also keep in mind requests to “Groeifonds” that 

have been made 

Short flights between two areas Rail is being solved for now with third rail connection.. maybe more? 

Water connection from Duisburg: wa-

ter level problem due to climate 

change 

Ships at half capacity 

Venlo - Duisburg Road connection No direct rail connection Duisburg-Venlo - but only 1 h drive by truck, strong 

freight flow. 

A possible solution could be: Establishment of a direct connection between 

Venlo and Duisburg, with the possibility of a turn-off to Antwerp --> Connection 

between the Venlo logistics hub and the Ruhr region "Viersener Kurve" (by-

passing Viersen via the Brabant route with the Mönchen-Gladbach-Duisburg 

line) 

Connection Duisburg to Antwerp The Dutch want expansion via Venlo, if port of Antwerp is more attractively 

accessible, bad for sales in Rotterdam and Amsterdam. 

A possible solution could be the expansion of rail of the "iron Rhine" from Mön-

chengladbach to Ruhrmont - from border NL and DE only recognizable as a 

route ; NL not very cooperative, Ruhr area - port of Antwerp (Duisburg port - 

Antwerp) 

Reactivation Nijmegen-Kleve line 

(Bleek municipality opposes) (Ger-

man students) 

But project on hold, rail projects very difficult to implement because NL fears 

outflow of purchasing power (outflow to D.). 

Municipalities, regions in Gelderland --> funding from the state, politicians 

would have to get behind it, German interests greater than Dutch ones 

Can the capacity be managed related 

to the interaction between freight & 

passenger traffic? 

ERTMS are a complicated area… 

3-track good for now, but ERTMS expansion could achieve capacity increases 

Main problem as a bottleneck be-

tween Brabant & NRW - no direct rail-

way line 

ERTMS freight capacity on these lines (Betuweroute) not competitive at this 

moment; too expensive to organise this. 

Technical diversifications make it not really easy to get more transport on the 

rail. 

No EU standards for ERTMS, still takes too long to develop technology etc., 

different levels 1,2,3 are complicated, not really capacity increase yet as no 

agreement on standards, national infrastructure systems, power standards, 

signalling and safety systems, expensive locomotive. A solution could be to 

develop compatibility further, make next level compatible, not only unified pro-

gram, but based on some standard, reinforce project versions with funding. 

Very busy developing the metropoli-

tan transport system 

Busy with regional transport. Link with national & international network needs 

to be made and  taking a look at the network is necessary. This needs to be 

organised in a smart way 
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Main bottleneck Details 

Routing by rail is poor, road network 

good to Amsterdam, Antwerp, truck 

due to routing has significant ad-

vantages 

 

Climate change, (water level): rail-

roads have no capacity to cope with 

crises, also no national train reserve 

possible 

A possible solution: Rail expansion, because two lines right and left along the 

Rhine at the limit of capacity, at low water capacity would no longer be suffi-

cient, starts Duisburg/Ratingen, double-track, so busy with freight traffic that 

passenger traffic not even possible 

If freight traffic grows, local traffic can 

no longer grow, capacity not availa-

ble, conflict of interest in the rail sys-

tem, 15 % freight traffic for NRW can-

not be increased 

A possible solution could be: Infrastructure expansion (but: if only limited ca-

pacity is possible, whoever pays the highest train path price gets it) 

 TEN-T hubs? 

 

Corridor Brussels-Lille 

 

Main bottleneck Details 

Lack of specific and recent data on 
transport flows on the Lille-Brussels 
corridor 

No precise information on transport flows of goods and passengers on the 
corridor, between the regions and the main metropoles => lack of visibility, 
lack of basic data for transport planning and management. It is a long-standing 
problem. Information is in general available at country level but not at a more 
detailed level. 

A possible solution could be carrying out specific surveys on transport behav-
iours (passengers and freight) between Lille and Brussels focusing on topics 
of interest. This requires an agreement among the stakeholders at regional 
and national levels and a common budget. This has been done in the past for 
the traffic forecast study for the HSL PBKA Paris-Brussels-Köln-Amsterdam. 
N.B. There is an agreement on rail cooperation between France and Belgium. 

High speed railway Lille-Brussels: in-
efficiencies 

A better use of HST-services on existing HS-infrastructure would be useful. 

Three competing railway operators on the Lille-Brussels corridor (Eurostar, 
SNCF, Thalys), with: 

-No operational collaboration, no interoperability of services 

-No coordination on frequencies, timetables 

-Constraints to use Eurostar on the Brussels-Lille connection due to the further 
operation of the trains in the UK 

-No competition on price 

-Development of bus services on the corridor competing with the high-speed 
trains. 

It’s a long-standing problem. 

No interoperability for passengers, makes it impossible to use a train of a  rail-
way company different from the one that issued the ticket. Very low or non-
existent offer during certain periods of the day and in the evening. Using Eu-
rostar from Brussels to Lille is not time-efficient: due to the security and border 
controls at Brussels-Midi, the time spent by a passenger before embarking (40 
minutes minimum) is higher than travel time (35 minutes). High fares: 30€ one 
way for the three operators . Development of bus services on the corridor, 
which is a less sustainable mode of transport than railways. 

A possible solution is to examine the possibilities of a better integration of ser-
vices among the operators. In particular regarding interoperability of fares and 
distribution of services during the day. Connection of Lille with Brussels airport 
could be improved if Thalys served the airport en-route to Amsterdam or Co-
logne, thus avoiding a train change at Brussels Midi as currently the case. A 
service by bus exists with a longer travel time and higher environmental costs 
compared to rail. 
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Main bottleneck Details 

Lack of tariff integration between long 
distance rail services and urban ser-
vices 

Also a long-standing problem… The consequences of this issue are: 

-If no direct train according to the time period , transfer between 2 trains re-
quired 

-Long travel times compared to the distance if no direct train 

-Connection not secured or train does not cross the border in case of late 
arrival of a train 

This is not an essential issue compared to inefficiencies of the High speed 
railway Lille-Brussels, and more difficult to solve due to the border effect com-
pared to the same issue at national level. 

Integration of the Last Mile/one ticketing system could be a useful policy meas-
ure. 

Short distance rail connections Lille-
Tournai or Lille Kortrijk: inefficiencies 

Strategic stake as the Mobility Orientation law in France gives a more im-
portant role to regions for defining mobility basins. Here, the transborder mo-
bility and co-operation between France and Belgium are at stake.  There is a 
declaration of intent of the French President, concrete actions should follow… 

Urban transport: external effects Development of LEZ in Lille and in Brussels could be policy measures to think 
about. 

Inland waterways Lille-Brussels Lille is not directly connected to the Seine-Scheldt project. The Seine-Nord 
Europe canal is expected to be put in service in 2028.  

Urban distribution/ logistics This a key issue, to be developed taking into account past experiences in Lille. 
Large distortions between France and Belgium due to subsidies for combined 
transport in Belgium. 

T&D centres in the SURE area? 
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Annex 3. Institutional and 
Stakeholder Mapping 

 

A Introduction 
Institutions are the rules of the game; they can be formal (laws, contracts, regulations, degrees…) but also 
informal (norms, values, unwritten conducts, the way we have always done this….). 
 
Institutions are also not fixed, but adapt (slowly); therewith they serve a kind beacon in times of dynamic 
change and volatilities. 
 
With regard to mobility, the institutional affairs in the SURE area have become over time very complex and 
at first sight a mess; they can become major obstacles for the policy measures needed 
 
For that purpose, we need to first clarify on which measures we need to be focused, after which we can 
delve into more detail and possible adaptations. 

With regard to Aviation 

• It is unclear how exactly the responsibilities are divided between the nation states/regions and the 
EU/Global Institutions. Some of the latter have direct impact on regional opportunities, as the other way 
around. Level playing field is a major constraint. 

• What is of major importance for us, is that aviation still doesn’t pay for the environmental pollution; 
therewith the tickets are far too cheap, especially for the LCC’s. Nevertheless, it is expected that the 
LCC’s have a major advantage in post-covid period. 

• National authorities don’t always have a clear vision on the aviation sector. And where they do (in the 
Netherlands and Germany) they are highly variable with regard to the economic and geographical im-
pact and mostly serve lip service to climate change. 

With regard to Road  

• Since decennia the EU has got a prominent TEN-T vision; nevertheless over time it has been added 
with other items, also with regard to the territorial scope and objects, making it hardly clear what kind of 
impact it might have for the STISE area. 

• Every STISE country has its own tiers, each with their own vision and implementation departments; 
therewith it is not clear how to reach a sufficient policy cross-border. 

• The STISE countries lack a clear vision with regard to road pricing; there where they have installed a 
road pricing system (for trucks for instance in BE and DE) it is not comparable; the same goes for local 
parking system. 

• There are various LEZ’s developing within STISE; although it is not clear what its impact is on mitigation 
and level playing field measures. 

• Every STISE country has got its’ own rules with regard to freight traffic; sometimes they are even com-
petitive. Therewith, especially with regard to the evolving e-commerce sector, freight makes more kilo-
meters than would be necessary; even empty lorry kilometers are growing fast. 

With regard to Rail 

• It is not clear who is the real problem owner of cross-border (high speed) train service. Since ages, still 
the national railway companies seem to be the most prominent influencers over here. This has got a 
major effect on the robustness, reliability, unified system and ticket price of HST services; especially 
visible at the moment. 

• Some STISE countries (but not all, and everywhere) have implemented the concession system for rail 
services. This makes it very difficult, if not even impossible to maintain or develop a good crossborder 
regional rail system, including one ticketing and sufficient tuning in the last mile. 

• There are no sufficient and dedicated rules with regard to rail freight within STISE and in respect to its 
hinterland, making rail freight hardly competitive anymore. 

• The EU security system EMRTS, has not been implemented at every corner of STISE, even not on the 
major corridors of STISE; making it a main bottleneck for a really integrated service. 

With regard to Waterways 

• The waterways system (especially in Belgium and the Netherlands, but also in France and Germany) is 
highly influenced by the major Gateways of the respective countries. These Port Authorities have an 
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overall comcol strategy (competitive in general, collaborative where necessary) and are all organized 
according to a Landlord model (focus on volumes, less on added value). 

• Although since years there has been adopted a general EU tiers system for watertransport, every STISE 
country has translated this into their own ideas. 

B Overview 
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EU

Green Deal

RAIL ROAD WATERWAYS AVIATION

Global
International Union of Railways (UIC)

Union Internationale des Transports Publics) 

(UITP)

International Air Services Transit Agreemen 

(IASTA)

Open skies air transport agreement (between 

EU and USA)

International Air Transport Association (trade 

organisation of commercial airlines)

Eu-level

Passengers and freight services have to do 

without a coherent EU (or STISE) authority

European Union Agency for Railways  (ensure 

safe and interoperable railway area)

European Rail Traffic Management System 

(ERTMS) (safety system)

The Association of European Metropolitan 

Transport Authorities (EMTA) 

Directorate-General for Mobility and Transport 

(DG MOVE)

Trans-European Transport Network (TEN-T)

Trans European Road Network (TERN) 

- Northsea Baltic Corridor 

- The Rhine-Alpine Corridor

- Northsee-Mediterranean Corridor (changed 

into two corridors because of Brexit

EU Seaports organisation (ESPO)

European federation of inland ports (EFIP)

Europe facility (CEF)

Trans-European Transport Network (TENT-T)

RIS corridor (safety and communication 

system)

allocation of slots at EU airports

Single European Sky (SES)

a comprehensive strategy for the European 

aviation sector

Independent 

Organizations/ Initiatives

Shift2Rail (research and innovation)

Thalys and Eurostar (high-speed train 

operators)

German Federal Railway (DB)

Core Network Corridors (CEF) 

International Scheldt Commission

Central Commission for the Navigation of the 

Rhine

Airlines for Europe

AIRE

ACI Europe

CANSO

European Regions Airlines Association

ACROSS ALL MODES
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Netherland

National

province

Regional

Local

RAIL ROAD WATERWAYS AVIATION

National

National Railways (NS) commissioned by I&W 

by a concession

ProRail (maintenance, mangement and 

ownership of main railway (HRN))

Directorate-General for Mobility

Three tiers road network: (1) national highways 

(managed by the national government)

Rijkswaterstraat

Management and Development Plan for 

National Waters (2016-2020)

National Water Program (2022-2027)

four tiers: tier A for the major professional 

shipping, tier B for the small professional 

shipping, tier C for recreational ships and tier 

D for canoeing, rowing boats 

Havennota 2020-2030; Post Memorandum

Waterschappen

Air Traffic Control the Netherlands (LVNL)

Luchtvaartnota 2020-2050

Border area

Infraspeed Maintenance BV (Barendrecht -

Belgium)

Arriva, Regional rail services (Sittard-Kerkrade; 

Roermond-Maastricht Randwijck) 

Province
Regional railways (commissioned and 

managed by provinces)

The structure of each province and local is 

different

ex: South-Holland

deparment of Mobility and Environment, 

Agency for Infrastructure Management

Three tiers road network: (2) Provincial roads 

(managed by provincial authorities)

transcription from national level to regional 

water management and measures

Regional

Transport Region Amsterdam 

- local light rail infrastructure

- GVB Infra BV (management and 

maintenance)

Main municipalities

Local

Three tiers road network: (3) municipal roads 

(managed by the local authorities), (4) roads 

on dikes (under the responsible of 

Watermanagement boards)

Schiphol Area Development Company (SADC

Independent Organizations/ Initiatives

Toll roads

A9 Wijkertunnel (PPS-project)

A15 Noordtunnel (PPS-project) 

N62 Westerscheldetunnel

N217 Kilttunnel

Port of Rotterdam 

- Havenbedrijf Rotterdam

- Port Vision 2030

Port of  Amsterdam  

- Havenbedrijf Amsterdam nv

- Port Vision 2030

Port of Moerdijk

North Sea Port (in The Netherlands Vlissingen 

en Terneuzen)

Groningen (Eemshaven en Delfzijl). 

Royal Schiphol Group

- Airport Amsterdam

- Airport Lelystad 

- Airport Rotterdam-The Hague

Schiphol Area Development Company (SADC)

Ministry of Infrastructure and Water Management (I&W)

Nationale omgevingsvisie

Directorate-General for Mobility

Netherlands Institute for Transport Policy Analysis (KiM)

The council for the Environment and Infrastructure (Rli)

National Policy Strategy for Infrastructure and Spatial Planning (2013)

Multi-year Infrastructure and Transport Program (MIRT) (2020)

Schets Mobiliteit 2040

Mobiliteitsfonds

Goederenvervoeragenda (2019)

Klimaatakkoord 2050

Urban region of Utrecht (managed by Province of Utrecht)

Transport Region Amsterdam

Metropolitan Region Rotterdam The Hague

ACROSS ALL MODES
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Belgium

National

Regional_Brussels region

Regional_Flemish region

Regional_Walloon region

Local

RAIL ROAD WATERWAYS AVIATION

National

NMBS (runs train services)

Infrabel (responsible for construction and safety)

Railway Vision 2040 

Four tiers road system: (1) Highways, (2) National 

roads

Viapass (toll road system for trucks)

5 tiers

(1) < 300 metric tons, (2) 300-600 tons, (3) 600-

1350 tons, (4) 1350-2000 tons, (5) > 2000 tons

Directoraat Generaal Luchtvaart

SKEYES

Luchtbeleidsplan 2030

Border area

Onderconcessie NS

- Roosendaal - Belgium 

- Maastricht - Belgium

Regional_Brussels region MIVB
Four tiers road system: (3) Regional roads

Brussel Mobiliteit
Region Brussels 

Regional_Flemish region De Lijn

Four tiers road system: (3) Regional roads

Ministery of Mobiliteit en Openbare Werken

Agentschap Wegen en vervoer

Flemish Waterway (De Vlaamse Waterweg)

Flemish Port Commision (De Vlaamse 

havencommissie)

Regional_Walloon region
TEC

Walloon Region Transport Company (OTW)

Four tiers road system: (3) Regional roads

Trafiroutes.wallonie.be

Ministry of mobility and Waterways

Local_Flemish region 15 local public transport regions Four tiers road system: (4) Local roads

Local_Walloon region
Four tiers road system: (4) Local roads

Local municipality plan

Independent Organizations/ 

Initiatives
Integrato vision 2035

low emission zones

LEZ Antwerpen

LEZ Gent

LES Brussel

starting from 01/01/'23

ZBE Liege

ZBE Namur

ZBE Eupen

Port of Antwerp Bruge

North Sea Port (Gent)

Port of Oostende

Port of Brussels

Brussels Airpot

Brussels South Charleroi Airport

Liege Airport

International Airport Oostende-Brugge

International Airport Antwerp

International Airport Kortrijk-Wevelgem

ACROSS ALL MODES

Federale Overheidsdienst (FOD) Mobiliteit en Vervoer (road, rail, 

Brussel Mobiliteit

mobility plan: Good Move 2020-2030

Ministry of Mobiliteit en Openbare Werken

Beleidsnota Mobiliteit en Openbare Werken 2019-2024

Vlaamse mobiliteitsvisie 2040

Direction générale opérationnelle de la Mobilité et des Voies hydrauliques

 

Service Public De Wallonie (SPW) Mobilité et Infrastructure

Vision Fast 2030 - la Stratégie Régionale de Mobilité (SRM)
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France

National

Région Hauts-de-France

Interdeparements

Departements

Nord-Pas-de-Calais

Intercommunal

RAIL ROAD WATERWAYS AVIATION

National

national railway company SNCF Réseau

Groupement des autorités responsables de 

transport (GART)

Four tiers road network; (1) national Autoroutes 

and (2) Routes National

SANEF (semi public-private company)

Ministry of Ecological Transition

The General Directorate of Infrastructure, 

Transport and the Sea (DGITM) 

Maritime Affairs Direction des affaires maritimes

Voies navigables de France (VNF) 

Directorate-General for Civil Aviation

direction des Services de la navigation aérienne 

(DSNA) 

Border area

Région Hauts-de-France

Transport Express Régional (TER)

le Syndicat Mixte Hauts-de-France Mobilités 

(2019)

Four tiers road network: (3) provincial roads DREAL de la région Hauts-de-France 

Interdepartement
Directions interdépartementales des routes 

(DIR)

Departements Nord

Routes départementales 

Department of Transports

Metropole Européenne Lille (MEL)

VNF Nord-Pas-de-Calais Operational  Programme ‘Nord-Pas-de-Calais’, 

Intercommunal La loi d'orientation des mobilités (LOM) 

Local

conférences territoriales de l'action publique 

(CTAP )

Communautés Urbaine: Métropôle Lille

Ilévia (transport company)

Four tiers road network: (4) Routes 

communales 

Independent Organizations/ 

Initiatives
Aeroport de Lille-Lesquin 

ACROSS ALL MODES

Ministry for Transport

Direction générale des Infrastructures, des Transport et de la Mer (DGITM) (responsible for Rail, Road, …)

the Direction des Infrastructures de transport (DIT) development, maintenance and management of the national roads

Direction des Service de transport (DST) (regulation, safety of land transport and public transport

Loi de modernization de l’action publique territoriale et d’affirmation des métropoles  (MAPTAM)

Direction régional de l'Environnement, de l' Aménagment et du Logement (DREAL)
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Germany

National

north rhine westphalia 

Local

RAIL ROAD WATERWAYS AVIATION

National

Federal Ministry of Transport and Digital 

Infrastructure (developing and managing 

national rail network)

Federal Railway Authority (EBA) (supervisory)

DB (national German rail holding)

- DB Fernverkehr

- DB Regio

- DB Cargo

DB Netze (infrastructure manager)

The Federal Railway Authority (EBA) 

(supervisor)

DB Schenker

Master Plan Rail Transport (2020)

Fernstrassen Bundesam (Planning and 

control)

Autobahn Gmbh (central federal organisation), 

Niederlassunge Rheinland (in the STISE area 

responsible)

Finanz- und Realisierungsplan 2021-2025 der 

Autobahn GmbH

Four tiers road network; (1) the 

Bundesautobahnen, (2) the Bundes Strassen

Toll Collect, Lkw-Maut (Trucks from 7,5 ton)

The Federal Wateways and Shipping 

Administration

The Federal Institute for Hydraulic Engineering 

Bundesanstalt für Wasserbau (BAW

three tiers : (1) Die Bundeswaterstrassen 

(something about 7325 km; 75% rivers, 25% 

canals), (2) Die Lander wasserstrassen 

Federal Ministry for Economic Affairs and 

Energy (BMWi)

Deutsche Flugsicherung (DSF)

Federal Aviation Strategy (2016) published by 

BMWi

Border area

North rhine westphalia 

Nahverkehr Rheinland (NVR)

Aacheneer Verkehrsverbund (AVV)

Verkehrsverbund Rhein-Sieg (VRS). 

Verkehrsverbund Rhein-Ruhr (VRR) 

Ministerium fur Verkehr (development, 

maintenance and management of the roads )

‘Integrierten Gesamtverkehrsplan’ (IGPV)

Landesbetrieb Straßenbau Nordrhein-

Westfalen (operational affairs)

WSA Rhine
Aviation strategy of NRW (part of general 

Action Plan NRW)

Länder

Four tiers road network (3) Landesstrassen

(responsible for the development, 

maintenance and management of the 

municipal, as well as intermunicipal roads)

(Land)Kreissen

Four tiers road network (4) Kreisstrassen

(responsible for the development, 

maintenance and management of the 

municipal, as well as intermunicipal roads)

(3) those in management of the Kreisen

Independent Organizations/ Initiatives 16 low emission zones in NRW 

Inland ports:

Duisburg

Düsseldorf

Flughafen Dusseldorf 

Flughafen Cologne Bonn 

Dortmund Airport 

Airport Weeze 

Munster Telgte Airport 

Paderborn Lippstadt Airport 

ACROSS ALL MODES

Federal Ministry for Economic Affairs and Energy (BMWi)

Federal Ministry of Transport and Digital Infrastructure 

Investitionsrahmenplan 2019-2023 veröffentlicht (Investment framework, includes railways projects, federal highways and federal waterway projects)

Infrastrukturvorhaben aus dem

Federal Transport Infrastructure Plan 2030 

Bundesverkehrswegeplan 2030 (BMVI 2030)

general Action Plan for the Region of North Rhine Westphalia
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C Aviation 

The descriptions underneath were all operational in pre-covid times. It is expected that covid will have a 

major impact on these institutional arrangements too. 

C.1 Global level 

From the 1980s onwards several countries entered agreements to extend the freedoms of air transport 
(which were formulated one-sided by the USA in 1944) and give rights to commercial airlines of one country 
to fly over, land and start in another country. The most important one is the International Air Services 
Transit Agreement (IASTA), which has been accepted by 129 countries all over the world as of mid 2007 
onwards. 
 
Next to that the EU has entered a more elaborated open skies air transport agreement with the USA to 
fly from any point in the USA to any point in the EU vice versa. 
 
The IATA (International Air Transport Association), founded in 1945, is a trade organization of the com-
mercial airlines, which represents from 2016 onwards 290 airlines (primarily major airlines, representing 117 
countries) and sets standards for safety and technical measures, fixed pricing and electronic ticketing and 
from 2009 onwards also three sequential environmental goals (with regard to fuel efficiency, net carbon 
emissions and its reduction to 1990 levels). 
 
Due to the deregulation and liberalization of the open skies and aviation industry from the mid nighties on-
wards, airlines have increasingly allied themselves in big airline conglomerates to deal more efficiently 
and substantially with the growing global aviation flows. At the moment three of such alliances are opera-
tional in the world: the Star Alliance (of which a.o. Lufthansa and Brussels Airlines), SkyTeam (of which a.o. 
Air France and KLM) and One World (of which a.o. British Airways and Iberia). Together they have approx-
imately 60 members and are dealing with more than 60% of all global aviation flows together. 

C.2 EU level 

In order to decrease the unbridled pressure on the capacity available for aircraft movements, the EU sets 
common rules for the allocation of slots at EU airports. In order to deal with comments of the aviation 
industry, the EU has proposed a recast of the slot-rules in 2012, which allows airlines to trade slots, helps 
new entrants to access the market at congested airports, demands from airlines to demonstrate that they 
have used their slots sufficiently, gives rules with regard to the transparency to that effect and improves the 
information flow between the slot coordinators, airports, airlines and national authorities. 
 
From 2004 onwards the EC has boosted the Single European Sky (SES) initiative that seeks to reform the 
European air traffic management system through a series of actions carried out at four different levels in 
order to avoid detours an improve the capacity, safety, efficiency and environmental impact of the aviation 
industry. At the moment the ‘amended SES 2+’ has officially been published in 2019, adding extra fines for 
excess in Co2 emissions. 
 
In 2015 the EU published a comprehensive strategy for the European aviation sector. It comprises the 
following major policy proposals: a) an ambitious EU external aviation policy by negotiating new agreements, 
provide more connections, new measures against unfair practices and investment opportunities with third 
countries; b) tackling limits to both the air- and landside by completing the SES Initiative, boosting the airport 
services, connecting slots to infrastructure and setting up an annual index of connectivity; c) maintaining 
high EU standards regarding safety, one stop security, climate change, quality jobs and air passenger rules, 
and d) innovation investments and digital technologies, a.o. through the SESAR projects and expanding 
drone opportunities. 
 
The big airline conglomerates mentioned above operate mainly through a hub & spoke network. This makes 
some airports (the so-called hub airports) more important than others, predominantly Frankfurt and Munich 
for Star Alliances, Paris and Amsterdam for Skyteam, and London and Madrid for One World. 
 
In addition, and especially from 2000 onwards Low Cost Carriers (LCC) evolved, which could operate at 
low costs, since they didn’t need to upheld a global or continental network and served only origin-destination 
focused cities (and therewith could operate with limited personnel and services). At the moment the market 
share of these LCC’s exceeds even the traditional legacy airlines in Europe (circa 45% to 42% in 2012). 
Within STISE the main LCC-terminals are located in Amsterdam Airport Schiphol, Brussels South Charleroi 
Airport and Cologne Bonn Airport. 
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Next to that there are also several airlines interest groups present on EU-level, such as Airlines for Europe 
(with 16 members, a.o. Airfrance/KLM, Easyjet, Ryanair…), AIRE (a.o. Transavia, Lot….), ACI Europe (with 
the major Airports of Europe), CANSO (representing the Air Traffic Management Industry) and the European 
Regions Airline Association (ERA; representing more than 60 airlines and around 150 associate mem-
bers, a.o. Antwerp Airlines, KLM Cityhopper, Luxair etc.). 

C.3 National/Regional level 

Despite the increasing involvement of the EU in the aviation sector there is also ongoing involvement on the 

national and regional level. 

C.3.1 Netherlands 

National 
 
The government of the Netherlands has adopted the ‘Luchtvaartnota 2020-2050’ in November 2020. It 
focusses on four core strategies with regard to a) safety towards an integrated safety measurement, b) 
connections, with the selective economic most important regions, c) quality of life with regard emissions 
(especially coal dioxide and nitrogen) and d) sustainability with regard to climate change. 
 
Air Traffic Control the Netherlands (LVNL- public agency) is responsible for the management of the civil 
airspace and everything that this involves; for example modernization and management of technological 
systems, providing aeronautical information and air traffic control training and providing aeronautical maps 
and publications. 
 
The most important Airport operator in the Netherlands (fourth in Europe) is the Royal Schiphol Group, 
which operates a.o. Airport Amsterdam, Lelystad Airport and the Rotterdam The Hague Airport and has a 
majority control of Eindhoven Airport. The Group is owned by the Netherlands (some 70%), the municipality 
of Amsterdam (some 20%), the municipality of Rotterdam (some 2%) and Groupe ADP (some 8%). It served 
more than 71 million passengers in 2019 and more than 95% of all the civic aviation in The Netherlands. 
 
Next to that the other (major and often regional owned) civic airports are: Groningen/Eelde, Twente Airport, 
Maastricht Aachen Airport and Teuge International Airport. 

Regional 
 
With regard to the landside, and next to the Schipholgroup (on the airport itself), since 1987 the Schiphol 
Area Development Company (SADC) is operational around Schiphol Airport, with regard to the develop-
ment and promotion of Airport related Business Parks, infrastructure, park management, business services 
and sell and lease of grounds. It is owned by the Schipholgroup, the municipalities of Haarlemmermeer and 
Amsterdam and the province of North Holland (with each 25%).  

C.3.2 Belgium 

National 
 
Since 2002 the Directoraat Generaal Luchtvaart is responsible for the safe, efficient and sustainable de-
velopment of civic aviation in Belgium. A (recent) vision on the aviation industry in Belgium is still pending. 
 
SKEYES (autonomous public company of Belgium) is responsible for safe and efficient incoming, outgoing 
and overflying air traffic in the airspace above Belgium and the Grand Dutchy of Luxembourg. Next to that it 
is responsible for aeronautical and meteorological information services. 
 
Brussels Airport is the most important international airport of Belgium. It is operated by Brussels Airport 
Company which is owned by Canadas Ontario Teacher’s Pension Plan (39%) the Australian Group Mac-
quarie (36%) and the Belgian State (25%). It is the main home base of Brussels Airways, TUI and Abelag 
(Belgian business airline). It served some 26 million passengers in 2019. Main problem for Brussels Airport 
is that its main raison d’etre is depended on the EU Capital Brussel (next to its domestic market), but that its 
location is on Flemish soil and therewith Flemish responsibility in territorial affairs. The airport developed a 
Strategic Vision 2040 that is focusing on the growth opportunities to increase the number of destinations, 
double the number of jobs to 120 000 and expand the import and export opportunities for companies.  
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The agreement explains a focus to connect Brussels Airport and the HST nodes in the neighboring countries. 
The investments that the NMBS and Infrabel will make have to acknowledgment to the Railway Vision 2040 
for the railway infrastructure and services.  
 
Next to that other major civic airports are 

• The Brussels South Charleroi Airport (owned by the Walloon Region, operated by SAVE, re-
gional base of Ryanair; some 8 million passengers in 2018, mainly tourism) 

• Liege Airport (owned by SLF (50%), SOWAER (25%) and Airport de Paris Management (25%) 
biggest cargo airport in Belgium for El Al Cargo, CAL Cargo Air Lines and Ethiopian Airlines Cargo, 
and some 400.000 passengers, mainly tourist) 

• The International Airport Oostende-Brugge (it is operated by the French group EGIS, some 
450.000 passengers in 2019, mainly tourist flights) 

• The International Airport Antwerp (owned by the Flemish Region, some 270.000 passengers in 
2017) 

• The International Airport Kortrijk-Wevelgem (owned by the POM West Flanders (57%), the 
Flemish Region (33%) and Leiedal (10%) operating as a polyvalent airport). 

C.3.3 France 

National 
 
The Directorate-General for Civil Aviation, attached to the Ministry for Transport, is responsible for the 
aviation policies in France. Most regulations are depicted in the following article https://www.lexology.com/li-
brary/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4 
 
The direction des Services de la navigation aérienne (DSNA) is the agency in charge of air traffic control, 
communication and information for France. It is a part of the Ministry of Sustainable Development. 

Regional 
 
In Nord Pas De Calais the aviation policy is part of the regular policy with regard to the Regional Competi-
tiveness and Employment policies; for instance in regard to the Operational  Programme ‘Nord-Pas-de-
Calais’, wherein one focusses a.o. on accessibility. 
 
Airports in the region Nord Pas De Calais include: 

• Aeroport de Lille-Lesquin (operated by Lille Airport SAS (owned by Eiffage) circa 2 million pas-
sengers in 2017, especially to other cities in France itself, and Greece (Athens, Corfou, Heraklion, 
Kos and Rhodes), Spain (Malaga, Tenerife), Algeria (Bejaia, Tiemcen), Tunisia (Djerba) and Swit-
zerland (Geneve). 

C.3.4 Germany 

National 
 
The Federal Ministry for Economic Affairs and Energy (BMWi) has launched its Federal Aviation Strat-
egy of the Federal German Government in February 2016. Its guiding principles are focused: 

• first on creating a viable air transport system that meets high standards in efficiency, safety, envi-
ronmental cleanness and competitiveness as an integral part of the overall transport system; 

• secondly on setting up a framework for an internationally competitive aviation industry in Germany 
to enable, retain and extend its position in international competition in the long term with high-tech 
and innovative products.  

With regard to the first goal, one aims to a 75% reduction of Co2, 90% reduction of NOx and 65% reduction 

of noise in 2050 (according to Flightpath 2050), next to maintaining and expanding a globally positioned, 

competitive aviation industry in Germany. 

With regard to the second goal one wants to enhance the Franco-German balance through the acquisition 

of corporate division of EADS N.V., as well as stimulate the Airbus Group, by an economic-geographical 

framework to enable businesses in this sector to adapt to constantly changing market conditions and de-

mands in prevailing global competition. https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-

federal-german-government.pdf?__blob=publicationFile&v=8 

Investitionsrahmenplan 2019-2023 veröffentlicht (IRP) is an investment framework decided by the German 

Bundestag published by (BMWi). It offers a list of projects with an advanced planning status in the expansion 

https://www.lexology.com/library/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4
https://www.lexology.com/library/detail.aspx?g=ac677d13-7946-4282-82a8-715fe352aed4
https://en.wikipedia.org/wiki/Air_traffic_control
https://en.wikipedia.org/wiki/France
https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-federal-german-government.pdf?__blob=publicationFile&v=8
https://www.bmwi.de/Redaktion/EN/Publikationen/aviation-strategy-federal-german-government.pdf?__blob=publicationFile&v=8
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laws from the Federal Transport Infrastructure Plan 2030 (BMVi) . The BMVi is defined by some main 

key points: clear financing perspective, preservation before expansion and new construction, strengthening 

the main axes, elimination of bottlenecks and broad public participation. 

The Deutsche Flugsicherung (DSF) is responsible for the efficient and safe flights in the air above Ger-

many; they opt for more automatization and digitalization in line with the Single European Sky (SES) initia-

tive. 

Regional 
 
The aviation strategy of NRW is part of the general Action Plan for the Region of North Rhine Westphalia 
(for instance the Stephanie project) 
 
Airports in North Rhein Westphalia include 

• Flughafen Dusseldorf (owned by the city of Dusseldorf (50%) and Airport Partners Gmbh (50%); 
third largest airport in Germany with some 25 million passengers in 2019, with main destinations to 
Palma de Mallorca, Munich, Berlin and Istanbul; Regional base of Eurowings, Lufthansa, Condor 
and TUI) 

• Flughafen Cologne Bonn (jointly owned by the city of Cologne (31%), the Federal Republic of 
Germany (31%), the State of NRW (31%), the City of Bonn (6%) and two counties (1%), with some 
12.5 million passengers in 2019 and 115 passenger destinations in 35 countries; regional base of 
Corendon, Eurowings and Ryanair) 

• Dortmund Airport (owned by the city of Dortmund, with some 2.7 million passengers in 2019, 
mainly used for LCC and Leisure Charter Flights) 

• Airport Weeze (operated by a Group of Dutch investors, circa 1.2 million, mainly (Dutch 40%, 
German 60%) tourist passengers in 2019, regional bases of Corendon and Ryanair) 

• Munster Telgte Airport (owned by the cities of Munster and Osnabruck, with some 1 million pas-
sengers in 2019) 

• Paderborn Lippstadt Airport (asked for solvency in 2020, but with some 700.000 (mainly tourist) 
passengers in 2019) 

 
At the landside, since 2003 the Dusseldorf Airport City company is operational, jointly owned by the munic-
ipality of Dusseldorf and Airport Partners Gmbh (each 50%). 

D Road 

D.1 EU level 

The main political agency responsible for transport within the European Union is the Directorate-General for 
Mobility and Transport (DG MOVE). DG MOVE is currently headed by the Estonian Henrik Hololei. 
 
DG MOVE reports to the Rumanian EU Commissioner Adina-Ioana Vălean, responsible for the planning 
and development of homogeneous transport policies and regulations across the Union, for transport, as well 
as for interoperation, navigation and signalling programs such as the European Rail Traffic Management 
System, the Galileo positioning system and the Single European Sky. 
 
Since 1996 the EU Policy is focused on the Trans-European Transport Network (TEN-T). The aim of TEN-
T is to enhance cohesion and improve the single market within the EU. TEN-T consists of 10 Transport 
Networks, of which the Trans European Road Network (TERN) is one. TERN plays an important role in 
guaranteeing a smooth long-distance traffic within Europe, bypass the main urban centers, provide intercon-
nections with other modes of transport, and link landlocked and peripheral regions to the central regions of 
the Union through the pre-defined priority corridors. 
 
Although TEN-T projects are in general funded by national or state governments, they could also be co-
funded by the EU (Cohesions Funds, ERDF, TEN-T budget), or could get preferable loans by the European 
Investment Bank. Nevertheless, as far as we know, there have been no TERN projects co-funded within the 
SURE area (this in contrast to two railway projects and Motorways of the Sea projects). However, those 
projects could also include infrastructure for traffic management, user information, dealing with incidents and 
emergencies and electronic fee collection. 
 
For STISE the following priority corridors are relevant 

• The Northsea Baltic Corridor (from The Netherlands/Belgium, through northern Germany towards 
the Baltic) 

• The Rhine- Alpine Corridor (from The Netherlands/Belgium, through West-Germany towards It-
aly) 

https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/European_Rail_Traffic_Management_System
https://en.wikipedia.org/wiki/European_Rail_Traffic_Management_System
https://en.wikipedia.org/wiki/Galileo_positioning_system
https://en.wikipedia.org/wiki/Single_European_Sky
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• The Northsea-Mediterranean Corridor, which recently changed into two corridors (Ireland-Bel-
gium- the Netherlands, and Ireland-France), because of Brexit 

 
These priority corridors have been extended since 2010 with the Motorways of the Sea concept, of which 
those within the Geographic area of Western Europe, are the most important for STISE. Furthermore since 
2017 TEN-T has been extended towards Eastern Partnership Member states, but this is also of less im-
portance for STISE. 

D.2 National/Regional/Local Level 

D.2.1 Netherlands 

National 
 
The road system in the Netherlands is divided into three tiers: the national highways (the so-called A-wegen) 
managed by the national government, the provincial roads (the so-called N-wegen) managed by the provin-
cial authorities, the municipal roads, managed by the local authorities. In addition, there are some roads on 
dikes under the responsibility of Watermanagement boards and private roads, managed by their owners. 
 
On national level the Ministry of Infrastructure and Water Management (I&W) is committed to improving 
the quality of life, access and mobility, including for highways two main goals: reliable travel times and better 
punctuality. With respect to the latter, ambition is that motorists arrive in 95% of the cases on time, despite 
increased mobility and unexpected congestion. 
 
The main department for road management is the Directorate-General for Mobility (headed by Kees van 
der Burg), which is responsible for roads, road safety, public transport and railways, bicycle traffic and sus-
tainable mobility. 
 
Next to that, I&W facilitates the Netherlands Institute for Transport Policy Analysis (KiM), which performs 
research in the area of mobility. Furthermore, The Council for the Environment and Infrastructure (Rli) 
is the primary strategic advisory board for the Dutch government and parliament in matters relating to the 
physical environment and infrastructure. 
 
The most recent policy document of the Ministry is the National Policy Strategy for Infrastructure and 
Spatial Planning (2013). With regard to road management, it is focused on a) the maintenance and devel-
opment of a robust main road network around and between the most important urban regions and its hinter-
land, b) better use of the capacity of the existing infrastructure through ‘smart IT’. 
 
Based on these visions the Ministry provides every year an updated Multi-year Infrastructure and 
Transport Program (the so-called MIRT), which includes all the infrastructure projects to be financed and 
realized by the Ministry in the coming years. The overview of 2020 consists of 154 projects of which amongst 
others the A4-Vlieland-N14 and the highway intersection A1-A31. 

Regional/local 
 
In respect to the tree tiers system also on provincial/local level there are visionary and implementation de-
partments on road management, like for instance 

• In the province South-Holland the department of Mobility and Environment, and the agency for 
Infrastructure Management; 

• In the province of North-Holland the Directorate of Policy Making and the Directorate of Man-
agement and Implementation; 

• In the province of Utrecht, within the directorate of Mobility tone policy and one implementation 
departments; 

• The same goes for the provinces of Noord-Brabant and Gelderland; 
Similar institutional arrangements have been developed within the (main) municipalities. But what is more 
local authorities have the responsibility for carpark management. For in particular the biggest municipalities 
this has proved to become a serious cash cow and policy measure. 
 
Next to that there are three regional authorities operational in STISE, with varied responsibilities concerning 
traffic management: the Transport Region Amsterdam, the Metropolitan Region Rotterdam The Hague 
and the Metropolitan Region of Eindhoven (see further paragraph public transport) 
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D.2.2 Belgium 

National 
 
Since 2014 major responsibilities with regard to mobility have been decentralized towards the regional level. 
At national level mobility is executed by the Federale OverheidsDienst (FOD) Mobiliteit en Vervoer. Nev-
ertheless, its main responsibility is restricted to law and traffic rules, traffic security, the management of 
aircorridors, and public transport. Nonetheless four ministers are responsible for the FOD Mobility and 
Transport: Georges Gilkinet, Karine Lalieux, Vincent van Quickenborne and Petra De Sutter; of which the 
first seems to be in this case the most relevant. 

Regional 
 
The road system in Belgium is divided into four tiers: the A or R highways (also sometimes called E-roads), 
the national N-roads, the regional roads and the local roads. With the sixth Belgian state reform in 2014, the 
first three tiers are being managed by the three regional authorities, the latter by the municipalities. Only the 
regional cycle network is the responsibility of the 10 Belgian provinces. They promote high speed bicycle 
lanes, often parallel to the main railways and canals. 
 
Within the region of Flanders the development, maintenance and management of the roads is the responsi-
bility of the Ministry of Mobiliteit en Openbare Werken, headed by Filip Boelaert, minister Lydia Peeters. 
Its operational affairs are executed by the semi-independent Agentschap Wegen en Vervoer. The current 
Mobility Plan dates from 2001. Since years the Department elaborates on a new plan; the draft text was 
already published in 2016 but still awaits political consent. In this plan one also adopts the idea of ‘vervoers-
regio’s’ around the major cities. Although the new mobility plan hasn’t been adopted yet, at the moment 
there are already 15 vervoerregio’s operational in Flanders. 
 
Within the Walloon Region the development, maintenance and management of the roads is the responsibility 
of the Service Public De Wallonie (SPW) Mobilité et Infrastructure, headed by Etienne Willame, minister 
Philippe Henry. In 2017 the Walloon government adopted the Vision Fast 2030. It has been operationalized 
in two so-called volets: one about the mobility of persons and one about the mobility of freight. Next to that 
one has developed several more operationalizations for the various regions  
 
Within the Brussels Region the development, maintenance and management of the roads is the responsi-
bility of Brussel Mobiliteit, headed by Christophe Vanoerbeek, minister Elke Van den Brandt. The regional 
mobility plan 2020-2030 Good Move, has been adopted in spring 2020 with six transversal attention points: 
good neighborhood, good work, good service, good choice, good partner, good knowledge  
 
Since 2016, the three regions have decided on a toll road system on motorways for trucks of more than 3.5 
metric ton. This system is managed by the semi-independent organization Viapass. 
 
The integration of low emission zones is on the initiative of the local municipalities. In the Flemish region the 
cities of Antwerp (since 2017) and Gent (since 2020) have each their own system with different rules. In the 
Walloon region they can introduces a zone on city level since 01/01/2020, from 01/01/2023 forward re-
strictions will be set on the Region level.  In Brussel the low emission zone came into force from February 
2021. The specification of the different cities can be found online.  

D.2.3 France 

National 
 
As Belgium, France has got a four tiers road system: the national Autoroutes (with an A nr.), the Routes 
National (with and N nr.), the Routes départementales (with a D nr.) and the Routes communales (with a C 
nr.). The first two are the responsibility of the national authority, the third of the departments and the last of 
the municipalities.  
 
Responsible department on national level is La direction générale des Infrastructures, des Transport et 
de la Mer, headed by Marc Papinutti, minister Barbara Pompili. But more specifically the Direction des 
Infrastructures de transport (DIT) is responsible for the development, maintenance and management of 
the national roads.  
 
The national motorways consist for a large part of toll roads (76%), of which in our case the A1, A2, A16 and 
A26 are the most important, managed by the semi public-private company SANEF. 
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For the operationalizations, since 2006, the DIT has divided his job into 11 Directions interdéparte-
mentales des routes (DIR) - in our case Direction interdépartementale des Routes Nord - which are re-
sponsible for the operation of the roads, the maintenance and the road engineering. 

Regional 
 
The departments Nord and Pas de Calais are the third governance tier of France (after the national and 
regional level, in this case Hauts-de-France, but with no tasks with regard to road traffic) and as said re-
sponsible for the Routes départementales. It is executed in the departement Nord by the Direction de la 
Voirie, headed by Eric Lejeune, minister Alain Wacheux. In the department Pas de Calais it is part of pôle 
aménagement et Développment Territorial overseen by Jean-Luc Dehuysser, in the direction de la mobilité 
et du Réseau Routier headed by Matthieau Biefield. 
 
Next to that the municipalities around Lille/Rijssel have joined into the Metropole Européenne Lille (MEL), 
which has specific responsibilities with regard walking, cycling, rollers, skateboard etc. (the so-called ‘mode 
doux’). 

D.2.4 Germany 

National 
 
Also Germany has got a four tiers road network: the Bundesautobahnen (for our case specifically the A4, 
A12, A67, A76 and A77), the Bundes Strassen, the Landesstrassen and the Kreisstrassen. The first two are 
the responsibility of the Federal authority, the third of the Länder and the last one of the (Land)Kreisen. 
 
The planning and control of the Bundesautobahnen and -strassen is done by Fernstrassen Bundesamt, 
headed by Doris Drescher, minister Andreas Scheuer. 
 
Until recently the maintenance and building of the Bundesautobahnen and -fernstrassen was left to the 
Länder, but since the beginning of this year it is centralized again within die Autobahn Gmbh., headed by 
Stephan Krenz. They have ten so-called Niederlassungen, of which in our case NL Rheinland, headquar-
tered in Krefeld. 
 
Also in Germany trucks have to pay toll, (instead of Belgium from 3.5 ton) here from 7.5 metric ton onwards. 
This is managed by the public-private company Toll Collect. 

Regional 
• Within NRW the development, maintenance and management of the roads is the responsibility of the 

Ministerium fur Verkehr, headed by mr. Grathwohl, minister Hendruk Wüst and staatssekretär Hendrik 
Schulte. 

• For this purpose they have developed in 2016 an ‘Integrierten Gesamtverkehrsplan’ (IGPV), which 
will be renewed every 5 years. 

• The operational affairs are done by Landesbetrieb Straßenbau Nordrhein-Westfalen, headed by 
Petra Beckefeld and Sascha Kaiser. 

• There are 16 low emission zones in NRW, wherein there are specific restrictions for polluting cars in 
time and place. 

• Within NRW there are 31 Kreisen and 23 Kreisfreie Städte, each of them are responsible for the 
development, maintenance and management of the municipal, as well as intermunicipal roads. 

E Rail 

E.1 Global level 

To some extend the European railway and public transport sector is present on a global level. 

Europe is one of the regions within the International Union of Railways (UIC), which is an organization of 

railways (and related/associated businesses or services) with members from all continents. It aims to pro-

mote rail transport at the global level and to meet the challenges of mobility and sustainable development. 

For its work on the regional level UIC is divided into six regions (Africa, Asia, Europe, Middle East, Latin 

America and North America). 

Public transport operators within STISE are member of the Union Internationale des Transports Publics 

(UITP), which is the International Association of Public Transport and a promotor of sustainable urban 
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mobility. UITP is a worldwide network to bring together all public transport stakeholders and all sustainable 

transport modes. 

Contrary to China, the EU is not involved on a global level regarding railway technology, operations and 

infrastructures. However, some individual European countries are present at this level. For instance, France 

is represented worldwide by Keolis (70% owned by the national railway company SNCF) who operates 

several train, metro and tramway systems. Moreover, French TGV-based high speed train technology (e.g. 

rolling stock) and operation services have been exported to countries like South Korea and Maroc. Germany 

exported their high-speed train rolling stock to China (for the Beijing–Tianjin line) and to Russia (for the 

Moscow–Saint Petersburg line). Next to that the Siemens Maglev train is developing in Asia. 

E.2 EU level 

Presence of the railway sector within EU (and STISE) is highly fragmented. Passengers and freight services 

have to do without a coherent EU (or STISE) authority with area-wide jurisdiction and responsibility. Users 

lack an integrated European high-speed network, as well as an EU information and ticket counter. 

Legislation, regulations, planning within the European railway market arena forms a complicated patchwork. 

A brief overview is given in the next points: 

• Shift2Rail is the first European rail initiative to seek focused research and innovation (R&I) and market-
driven solutions by accelerating the integration of new and advanced technologies into innovative rail 
product solutions. Shift2Rail promotes the competitiveness of the European rail industry and meets 
changing EU transport needs. R&I carried out under this Horizon 2020 initiative develops the necessary 
technology to complete the Single European Railway Area (SERA). 

• The European Union Agency for Railways aims to ensure a safe and interoperable railway area and 
to contribute to the further development and effective functioning of a single European railway area. 
Safety is regulated in various EU regulations, like a common safety method for assessing conformity 
with the requirements for obtaining a railway safety authorisation. Safety certificates are obtained on 
ground of a common safety method for assessing conformity with the requirements. 

• European Rail Traffic Management System (ERTMS) is an EU project to provide a more competitive 
and safer rail transport for freight and passenger. Still the implementation has been a patchwork of local 
projects using various versions of ERMTS. The project is expected to be ongoing for many years to 
come. 

• The Association of European Metropolitan Transport Authorities (EMTA) was created in 1998 so 
as to form a venue for exchange of information and best practices between the public authorities 
responsible for planning, integrating and financing public transport services in the large European cities. 
15 years after its creation, it now brings together 31 such authorities, responsible for improving the 
mobility conditions of some 1000 million European city dwellers. 

• Within EU/STISE transport, concessions and operations are distributed among a various stakeholder. 

• Thalys and Eurostar operate within STISE; a merger between the 2 companies has been envisaged. 
Thalys is a French-Belgian high-speed train operator (shareholders are the national railway companies 
in STISE) on services to Paris via Brussels from respectively Amsterdam and Cologne.  Eurostar is 
operated by Eurostar International Limited (EIL), which is owned by the national railway company of 
France (55%), investment firms (40%), and the national railway company of Belgium (5%). Mainly, it 
offers high speed train services to London via Lille from Paris and Amsterdam respectively.  

• The German Federal Railway (DB) runs high-speed train services branded as ICE (Intercity Express). 
Within STISE it operates high-speed train serves from Germany to Amsterdam, Brussels and Paris. ICE 
also serves some destinations in Austria, Denmark and Switzerland. 

• Some regional cross border train services within STISE are operated by national railways (NMBS: Ant-
werpen-Roozendaal, Liège-Maastricht) or by their subsidiaries (Abellio/NS: Düsseldorf-Arnhem). 

• The cross-border service between Mönchengladbach and Venlo is part of the Eurobahn, a brand name 
of Keolis Deutschland. 

• The ‘Three-Country Train’(LIMAX) Aachen-Heerlen-Maastricht-Liège is operated by Arriva. However, 
due to reluctant attitude of Belgian authorities the trains still terminate at Maastricht. Yet, extension to 
Liège is scheduled for 2022.  

• A regional cross border tram service between Hasselt and Maastricht is in planning for many years. 

• The EU has also established a rail network giving priority to freight, through the realization of a number 
of international freight-oriented corridors. The corridors penetrating within STISE are North Sea-Baltic 
(B), Rhine-Alpine (F) and North Sea-Mediterranean (H) – see also in ROAD-section. 

• One of the EU’s aims for the rail sector is to upgrade implement ERTMS on the 6 ERTMS corridors by 
2015–2020, which are covering number of important freight routes. The routes carry around a fifth of 
Europe’s rail freight traffic. 

• The so-called Core Network Corridors (CEF) are developed to remove bottlenecks, build missing 
cross-border connections and promote mode integration and interoperability. The secondary goals are 
integrating rail freight corridors, promoting clean fuel, promote innovative transport solutions, advancing 
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telematics applications for efficient infrastructure use, integrating urban areas into the TEN-T and en-
hancing safety; 9 corridors are selected for  CEF Regulation (including corridors B, F and H going into 
STISE). 

E.3 National/Regional/Local Level 

The railway sector in EU/STISE is concentrated on national levels, governed by national administrations and 

subsequently dominated by national railways. Regional and local rail-bound public transport is governed in 

various ways and similarly operated by a variety of companies. 

E.3.1 Netherlands 

National 
 
On national level the Ministry of Infrastructure and Water Management (I&W) (see also ROAD-section) 
in its role as public transport authority manages the concession for the national main railway (concessie 
HoofdRailNet), commissioned to the National Railways (NS). This multi-year contract includes (1) all inter-
city services (including the IC Amsterdam-Brussels – in co-operation with NMBS) and – with a few excep-
tions; see below  – (2) all regional train services that share tracks with the IC lines. 
 
Like for roads MIRT (see ROAD-section) includes all the infrastructure rail-projects to be financed and real-
ized by the Ministry in the coming years. See ROAD-section for overview full institutional context. 
 
Maintenance, management and ownership of main railway (HRN) infrastructure rest with ProRail, the na-
tional railway provider (including the cross-border third rail section between Zevenaar and Oberhausen). 
This organization is also in charge for construction and safety. 
 
However, in the context of STISE, there is a severe exception to the monopoly of ProRail, since Infraspeed 
Maintenance BV (IMBV) is the asset and maintenance manager of the rail infrastructure of the HSL South 
(i.e. the section from Barendrecht to the Belgian border). The contract of this subsidiary of Siemens Mobility 
and BAM runs from 2006 with the commissioning of the HSL South until 2031, with the assets hand-over to 
the Dutch State. 
 
Schets Mobiliteit 2040; the document gives direction and ambition on the field of mobility. It descripes an 
overall approach for different modalities with a focus on the different scales, sustainability and accessibility.  
 
Mobiliteitsfonds is the instrument of I&W to translate the Schets Mobiliteit 2040 to implementation and 
realization. 
 
Kennisinstituut voor Mobiliteitsbeleid (KiM) collects and provides knowledge over the different modali-
ties. They monitor the mobility in the Netherlands and assemble the data in the Mobiliteitsbeeld (the most 
recent version is 2020) for the I&W. 
 
The Goederenvervoeragenda (2019) shows a perspective shift from modality-oriented policy towards inte-
grated and multimodal mobility-oriented policy. 
 
The Klimaatakkoord document with a horizon 2050 contains a chapter about sustainable policies according 
to mobility. The teams are focusing on sustainable sources, electric transport, sustainability in logistics and 
passenger transport. 
 
De Nationale Omgevingsvisie form the Rijksoverheid is a document that manifest the national vision on the 
living environment. The preset priorities don’t focus specifically on mobility but mobility is suggested as an 
important layer in divers themes. 

Regional/local 
 
A set of regional railways (former ‘Contract Lines’), which run substantially independently from the main 
railway system (HNR) are commissioned and managed by provinces in their role as public transport au-
thority. Still ProRail stays owner of infrastructure and technical facilities and is responsible for management, 
maintenance, construction and safety. One exception: the regional rail services on main railway tracks in the 
South of Limburg (Sittard-Kerkrade; Roermond-Maastricht Randwijck) are separated from the main rail con-
tract and independently tendered – and commissioned to Arriva. 
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Next to all this there are two more regional authorities operational in STISE, with are responsible in their 
urban regions for management, maintenance, construction and safety of light rail and metro: the Transport 
Region Amsterdam and the Metropolitan Region Rotterdam The Hague (see also ROAD-section). 
 
Moreover, the Province of Utrecht in its role as public transport authority is responsible for managment, 
maintenance, construction and safety of the light rail system in the city and urban region of Utrecht (including 
ownership of infrastructure and technical facilities). 
 
Much of the local light rail infrastructure (tramways) is subsequently owned by the cities of Amsterdam, 
Rotterdam and The Hague, who also deal with various maintenance contracts. 
 
The Transport Region Amsterdam is responsible for the management and maintenance of the local light rail 
infrastructure. The municipality of Amsterdam is the owner and strategic manager of the rail infrastructure. 
The GVB Infra BV is commissioned by the municipality for the management and maintenance of the network. 
 
The Metropolitan Region Rotterdam The Hague made a Strategic Agenda for the region. The focus points 
are the optimalisation of the economic climate, improve the accessibility of the economic valued area’s by 
public transport and the aim of the new collaborations.  

E.3.2 Belgium 

National 
 
The Federale OverheidsDienst (FOD) Mobiliteit en Vervoer (see ROAD-section) in its role as public 
transport authority manages the concession for usage of all national main railway infrastructure. This national 
railway company NMBS runs all train services (including the IC Amsterdam-Brussels – in co-operation with 
NS; and all other cross-border services) on bases of a multi-year contract. 
 
Maintenance, management and ownership of all heavy railway infrastructure rest with Infrabel, the national 
railway provider. This organization is also responsible construction and safety. Infrabel publishes an annual 
investment plan. 
 
See ROAD-section for overview full institutional context. 
 
The federal coalition agreement (September 2020) by Alexander De Croo and Paul Magnette describes 
an investment focus on rail and bicycle connections. The FOD, Infrabel and the NMBS together with the 
relevant stakeholders have to develop a Railway Vision 2040. The investments that the NMBS and Infrabel 
will make have to acknowledgment to the Railway Vision 2040 for the railway infrastructure and services. 
The agreement explains a focus to connect Brussels Airport and the HST nodes in the neighboring countries. 
The government will do an actualization of the study concerning the connection of regional airports to the 
railway network. Regarding to freight transport the document describes the ambition to double the amount 
of freight transport by railway in 2030.   
 
The project group Integrato has developed a service vision 2035 for the railway person transport. It is based 
on the Swiss nodes system in short it means that trains will crosses each other in the station, at least two 
trains an hour with around 30 minutes difference in time and a better organization around transport nodes. 

Regional/local 
 
Together 3 ‘Gewesten’ are responsible for alle other, i.e. local and regional rail bound public transport (light 
rail and metro). Flanders, Wallonia and Brussels own their public transport companies De Lijn, TEC and 
MIVB respectively. De Lijn operates urban systems in the cities Antwerp and Ghent, as well as the regional 
coastline. TEC operates the urban regional system of Charleroi, while MIVB/STIB is the operator in charge 
of the urban tram and metro system of Brussels. 
 
The Walloon Regional Transport Company (OTW) awarded a consortium the design, building, financing 
and maintenance contract for the new tramway in Liège. Still the line will be operated by TEC (the brand 
name of OTW) 
 
Maintenance and ownership of infrastructure take place under the responsibility of the successive regions. 
For the Flemish region the company De Lijn has the ownership over the tramrails from Antwerp, Gent and 
the coast tram. The Brussel Capital Region has the ownership of the tramways net. In the Walloon region 
only the city Charleroi has a tram network. The ownership of the infrastructure is unclear. 
 
In 2019 Flanders region is divided in 15 transport regions. The plan aims to improve the say of the locale 
authorities on the mobility policy in their region (see also road section). 
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E.3.3 France 

National 
 
The national Ministry of Transport’s Direction des infrastructures de transport is responsible for devel-
oping and managing the national rail network. In its role as public transport authority the concession for 
usage of all national main railway infrastructure is managed. The state-owned national railway company 
SNCF runs almost all train services on bases of multi-year contracts with the Ministry of Transport for various 
networks all over the country. However, regional train services branded as TER (Transport Express Ré-
gional) differ in this respect – see next point. 
 
In France the so-called Régions are administrative areas comprising several Départements (comparable 
with provinces in Belgium and the Netherlands); so, not to be confused with the urban regions for co-opera-
tion between municipalities of nearby cities). These Régions have been given great powers and funding to 
manage their TER. The Régions arrange contracts with the national rail company SNCF and regularly in-
vests in required rolling stock and improvements to the railway infrastructure in their jurisdiction. 
 
SNCF Réseau (successor of RFF) is the national service provider responsible for the management and 
maintenance of the national railway infrastructure in France (including TER and various urban and rural 
regional lines, e.g. in Paris/Île de France). SNCF Réseau owns all national railway infrastructure and facilities 
and is also responsible for construction and safety. 
 
Groupement des autorités responsables de transports (GART) is a national association of transport 
authorities (urban communities, regional councils). The members aim on implementing and improving public 
transport (e.g. rail-based). GART acts as its member’s spokesman at the national and the European level. 
 
La direction Générale des Infrastructures, des Transport et de la Mer (DGITM) has the responsible for 
multimodal planning, modernization and development of railways, waterways and national roads in the 
framework of transport infrastructure department (DIT).  
 
Direction régionale de l’Environnement, de l’Aménagment et du Logement (DREAL) The charter main 
goal is to make sustainable development a daily reality. On the regional scale they are responsible for de-
veloping and coordinating sustainable development and planning, ecological transition, climate change pre-
vention, preservation of the quality of environments, prevention pollution, urban renewal and transport and 
etc. They seek consistency between these issues. 

Regional/local 
 
Commonly in France, urban local-regional rail bound public transport is managed by urban regional entities 
(formerly Communautés Urbaines) who act as (public) transport authorities. Since 2015 the entity of the 
urban region of Lille and its vicinities within STISE is called Lille Métropôle and is responsible for the co-
ordination of Transpole, the private-sector company that operates the public transport network throughout 
the metropole, including management of the urban tramway and metro system that serves the area of Lille, 
Roubaix and Tourcoing. Ilévia is the transport network of the Métropôle Lille and a mobility partner of the 
metropole, it is a subsidiary of Keolis.  
 
Lille Métropôle only covers the French communities, hence, it cannot be responsible for cross-border rail 
solutions in regard to the Belgian communities close to the other side of the border. 
 
TER train services on the national heavy railway infrastructure in and around Lille Métropôle, are managed 
by Région Hauts-de-France (see also above about TER). 
 
The mobility orientation law changed the mobility policy. The law has the ambition and priorities to daily 
transport that is more easy, less expensive and cleaner. It will implement new digital services to improve 
their services and accessibility. It is a co-construction approach where actors on a region level are asked to 
take a role in the facilitation of the mobility solutions in the near future.  
 
In line with the Syndicate Mixte Hauts-de-France Mobilités (2018) and the previous Syndicat Mixte Inter-
modal Régional de Transports (SMIRT) (2009) the département Hauts-de-France developed the Commu-
nauté Pass Pass. The Pass Pass Card can be used in the Department of the North and on the urban 
networks of Lille, Valenciennois, Boulonnais and Cambrésiens. The main purpose is to support intermodality 
and make the entire mobility services of the region accessible for everyone. 



INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 

 ESPON // espon.eu 105 

E.3.4 Germany  

National 
 
Responsibility for long distance traffic remained principally on federal government level, since the Federal 
Ministry of Transport and Digital Infrastructure is responsible for developing and managing the national 
rail network. 
 
DB, the German national rail holding company Deutsche Bahn, has the state as its sole shareholder and 
comprises several companies: DB Fernverkehr (long-distance passenger), DB Regio (local passenger ser-
vices) and DB Cargo (rail freight), as well as DB Netz (see next point).  
 
DB Netze is the infrastructure manager of the national network, which is freely available to all access parties 
and railway undertakings (RUs) in a non-discriminatory manner (however, competitors do complain that DB-
operators would become preferred). As a railway infrastructure undertaking (RIU), DB Netz is responsible 
for providing, developing and advancing, and operating its railway network. It is a subsidiary of the DB and 
is responsible for the railway infrastructure and operations, including construction and safety. 
 
DB Schenker is a division of DB focuses on logistics. The company was acquired by Deutsche Bahn as 
Schenker-Stinnes in 2002. It comprises divisions for air, land, sea freight, and contract logistics. 
 
At least theoretically, long distance traffic is ‘eigenwirtschaftlich’ in other words, no subsidies are required 
(different to ‘gemeinwirtschaftlich’ which applies for regional and local traffic – see points below at ‘regional’). 
This means DB Fernverkehr can decide themselves what level of service they want to offer on specific 
corridors and apply for the required slots at DB Netz. Other private enterprises principally can do the same, 
but the amount of non-DB long distance services is near zero. The situation is that DB Holding is still state-
owned and any losses will be covered by the state. This could be seen as kind of an un-written (and un-
tendered) contract between the government and DB.   
 
The Federal Railway Authority (EBA) is the national supervisory, licensing and safety authority for railways 
and railway undertakings. Its competencies include the authorization of rolling stock and railway infrastruc-
ture, along with the granting of federal funds for the rail sector. 
 
The Master Plan Rail Transport approved in 2020, aims on more efficiency and reliability. The plan also 
boosts a more climate-friendly railway system and doubling of use. 

Regional/local 
 
The so-called ‘Regionalisierung’ implies that the states can decide themselves upon the level of regional 
services and care for the tenders in that field. Some states have been more reluctant than others which 
meant different speed in implementing tender processes but today it is likely that freely negotiated contracts 
are no-more issued. To take on that role the states yearly receive money from federal government which the 
latter before had spent directly to DB. 
 
Within the state North Rhine-Westphalia rail-bound public transport in urban regions, rural regions and cities 
is managed by various (transport) authorities. Delivering a full overview would require a comprehensive 
study, hence, the points below cover some key-examples only, though all quite relevant for STISE. 
 
Regional train services in urban and rural areas can be managed by transport authorities like Nahverkehr 
Rheinland (NVR). This organization is responsible for a comprehensive set of activities regarding (rail-
bound) public transport within the area of the so-called ‘kreisfreien’ cities Cologne, Bonn and Aix-la-Chapelle 
(Aachen) rural jurisdictions (‘Kreisen’) like the territory in and around the town of Düren. NVR manages (e.g. 
assign) train operations, for instance, the S-Bahn of Cologne, the NRW-Express, the Wupper-Express and 
the Maastricht-Aachen-Express. The trains from these 4 examples are run by DB regio, Abellio, RXX and 
Arriva respectively. Similar train operations has been tendered comparably in the rest of North Rhine-West-
phalia. 
 
Subsequently the jurisdiction of NVR entails 2 transport authorities: Aacheneer Verkehrsverbund (AVV), 
and Verkehrsverbund Rhein-Sieg (VRS). These authorities are responsible in their urban regions for man-
agement of all local and urban regional (rail-bound) public transport, which operated by local transport com-
panies like the Kölner Verkehrs-Betriebe (KVB), who delivers all light rail and tramway services in the area 
Cologne-Bonn. This company is 90% owned by Stadtwerke Köln, the remaining 10% owned directly by the 
City of Cologne. The KVB is a member of the Association of German Transport Companies (VDV). The 
transport conditions and the collective tariff of the Verkehrsverbund Rhein-Sieg (VRS) apply on all KVB lines. 
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Another key-transport authority within NRW is Verkehrsverbund Rhein-Ruhr (VRR) who operates north of 
NVR in a similar way for the large Ruhrgebiet with cities like Düsseldorf, Wuppertal, Duisburg, Essen and 
Dortmund. Many local public transport operators are working in this area. These operators are (partly) owned 
and managed by the cities. 

F Water 

F.1 EU level 

The International Scheldt Commission is an intergovernmental institution with representatives from fed-
eral and regional authorities of Belgium, France and The Netherlands. Six Treaty Parties are involved, 
namely the governments of the French Republic, the Federal autorithy of Belgium, the Walloon Region, the 
Flemish Region, the Brussels-Capital Region and the Netherlands. It takes care of sustainable and inte-
grated water management of the Scheldt river basin district. 
 
Connecting Europe facility (CEF) en Trans-European Transport Network (TENT-T): 
The Trans-European Transport Network (TENT-T) policy is based on the interconnection and interoperability 
of national transport networks. It aims to develop a Europe-wide network of railways lines, roads, inland 
waterways, maritime shipping routes, ports, airports and railroad terminals (see also under Roads and Public 
Transport) 
 
The implementation of a RIS (safety and communication system) corridor approach strengthen the po-
sition of inland navigation within the transport chain. It will facilitate a structured dialog between public and 
private stakeholders across national borders.   
 
The EU Seaports organisation (ESPO) represents the common interests and promotes the common views 
and values of its members to the European institutions and its policy makers. 
 
The European federation of inland ports (EFIP) promotes their role as nodal points for intermodal 
transport, combining road, rail, maritime and inland waterway transport. 

F.2 National/Regional/Local Level 

F.2.1 Netherlands 

The Dutch Waterways (appr. 5.050 km.) are divided into four tiers: tier A for the major professional shipping, 
tier B for the small professional shipping, tier C for recreational ships and tier D for canoeing, rowing boats 
and the like. You need to have a professional boating license to ship the tier A Waterways. 
 
The Rijkswaterstaat manages the sea areas, the lager waters and rivers. They maintain the dikes, dams 
and weirs and protect the coast from overflowing and gives the rivers more spaces. The document Manage-
ment and Development Plan for National Waters 2016-2020 gives an overview of the main projects re-
garding to flooding, to drain excess water and limit water shortage, improve water quality, enable smooth 
and safe traffic over water and contribute to a sustainable living environment.  
 
The institute ‘Waterschappen’ manages the regional wates such as canals and polder canals, water safety 
and view over the water purity. 
 
The management of the state waters will be continuing in the National Water Program 2022-2027. The 
management and protection of the smaller rivers are left to the Waterboards. 
The province is responsible for the transcription from national level to regional water management and 
measures. The ‘Waterwet’ and ‘Wet milieubeheer’ describes that the municipalities have no responsibility 
for navigable waterways. 
 
The MIRT is the Multi-Year Program Infrastructure, Space and Transport. It implements the program of 
the national government from the Ministry of Infrastructure and Water Management (see also road section). 
 
The government has selected five ports of national interest, those are Rotterdam, Amsterdam (including the 
North Sea Canal Area), Moerdijk, North Sea Port (in The Netherlands Vlissingen en Terneuzen) and Gro-
ningen (Eemshaven en Delfzijl). The MIRT includes the accessibility to the Sea Ports and the connecting 
with hinterland by road, railway and inland waterways. 
 
Havennota 2020-2030, the Port Memorandum promotes the cooperation between port authorities, with 
regard to sustainable shipping, decrease in oil and coal transhipment, growth of waterborne freight transport, 
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possible consequences of climate change and sea level rise, and more sustainable and cheaper tranship-
ment in ports through digitization 

Port Authorities and management 

Amsterdam 
 
Port of Amsterdam (Havenbedrijf Amsterdam nv) Port Development and Port management are owened by 
the municipality of Amsterdam  
 
The harbour master (Divisie Havenmeester) of Port of Amsterdam is administered with public task on behalf 
of various mandators. The ministry of Infrastructure and Environment, Rijkswaterstaat, The Central Nautical 
Management North Sea Canal Area and The municipality of Amsterdam. 
 
Port of Amsterdam is in charge of management and Infrastructure to maintain the public space of the 
business park Westpoort. They conduct and coordinate the management by facilitating and by design the 
futher development. The port of Amsterdam is supporting the stakeholders in the area.  

Rotterdam  
 
Havenbedrijf Rotterdam (HbR NV)is responsible for the sustainable development, management and ex-
ploitation of the harbour. In addition they are responsible for the development of the main infrastructure in 
the harbour area: roads, rail, (inland) waterways and pipelines. The port authority is owned for 70% by the 
municipality of Rotterdam and for 30% by the national government. They improve roads, rail, inland water-
ways and pipelines. 
 
The main income is based on three streams: harbour fees, land rent and maritime services (Landlord port 
type: like all ports in the STISE area). This induces their primary focus on volume, instead of added value. 

Vlissingen and Terneuzen (see Belgium North Sea Port) 

F.2.2 Belgium 

 
The Belgian Waterways (2000 km) are divided into 5 tiers, according to the maximum volume of the ships: 
(1) < 300 metric tons, (2) 300-600 tons, (3) 600-1350 tons, (4) 1350-2000 tons, (5) > 2000 tons. These 
waterways are the responsibility of the regions.  The other non-navigable waterways are in control of the 
provinces and local authorities. 
 
The Flemish waterway (De Vlaamse waterweg) manages and exploits the Flemish waterways. Its legal 
status is described in the policy note 2019-2024 Mobility and Public Works. The Department Mobility and 
Public Works manages maritime access routes.  
 
De Vlaamse havencommissie (composed of several representatives of the port industries, port authorities, 
interest groups and involved public authorities) are coordinating the policies of the Flemish ports (Antwerpen, 
Gent, Zeebrugge and Oostende) and are dealing with the access and other maritime affairs. 
 
The Waterways in the Walloon Region are managed by general operational management of the Ministry of 
mobility and waterways.  
 
The hydrological affairs are manages by separate cross-regional departments for The Scheldt bassin, the 
area Namur and the area Liege.  
 
The Region Brussels itself manages its one and only canal area in the region.  
 
The Port of Brussels is the second largest inland port of Belgium (after Liege) and accessible for ships until 
4500 tons. The management is executed by the private Port Authority of Brussels, which is fully owned by 
the Brussels Capital Region  

Port Authorities and management 

Port of Antwerp Bruges 
 
The Port of Antwerp and the Port of Zeebruge recently merged into the Port of Antwerp Bruges under a 
public shareholder. The Port of Antwerp is owning 80,2% and the Port of Zeebruges owns 19,8%. The 
Supervisory Board has twelve chairs, six individuals represent the port of Antwerp, two represent the port of 
Zeebruge and four are in depended. The management are a combination of the CEO’s of both ports 
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(Jacques Vandermeiren, Antwerp and Tom Hautekiet Zeebruge) and Port Chairman’s of Antwerp (Annick 
De Ridder, councillor Antwerp) and Bruges (Dirk De fauw, major Bruge).  The fusion will be complete in the 
beginning of 2022.  
 
The main ambitions for the fusion are becoming the Energy Port of Europe with a main focus on green 
hydrogen, the fusions means that they become the biggest container port of Europe and the port will transit 
15% of the gas in Europe. 
 
What the fusion means for the structure of the intern structure of the port Authorities isn’t made public for 
now. 
 
The private Port Authority of Antwerp is fully owned by the municipality of Antwerp and in control of the 
operations of the right bank of the Port area. De Maatschappij Linkerscheldeoever is owned  by the Port 
Authority of Antwerp, Interwaas, de municipality of Beveren, Zwijndrecht and the Flemish Region, and in 
control of the leftbank of the port. 
 
The Port Company Antwerp (branch of both Authorities) manages safe, fast, cost efficient and customer-
friendly nautic activities and traffic flows. It is divided in three sub-services Nautical (Nautic operations, As-
sets (Asset Management) and Port Projects (follow up on technical building project to improve the port in-
frastructure).  
 
The team Corporate Affairs look after the strategic interests on national and international consultations. 
They work on improved support by divers stakeholders for the Port of Antwerp. 
 
The Port Authority of Zeebruges (before known as Maatschappij van de Brugse Zeehaven) manages 
technical, nautical and commercial aspects of the port. They manage large infrastructure works. Port terrains 
are given into concessions into private operators. The coordination of the maritime traffic, operation of the 
bridges and security tasks are included in the Harbour Masters Office.  

North Sea Port 
The North Sea Port has eight public shareholders Zeeland (25%) and Borssele, Terneuzen and Vlissingen 
municipalities (8.33% each). On the Flemish side, they are the city of Ghent (48.52%), the municipalities of 
Evergem (0.03%) and Zelzate (0.005%) and the province of East Flanders (1.444%). The shareholders 
committee contains representatives of the municipal councils, the Dutch councils and executives and the 
provincial councils.   

Port of Oostende 
The Port Oostende is a nv of Public Law and generates its own income from concession fees and port dues. 
The port is 100% shareholder of REBO nv (a heavy weight terminal), Multitech nv (technical costum made 
food and services) and 25% shareholder of Ostend Science Park. 

F.2.3 France 

National level 

The Waterways in France are under the ministry of Ecological Transition. Barbara Pompili is the current 
minister. Minister Delegate in charge of Transport is Jean-Baptiste Djebbari.    

The General Directorate of Infrastructure, Transport and the Sea (DGITM) is a central French administration 
under the authority of the minister of Ecology. Their tasks includes multimodal land and maritime transport 
policy while respecting the sustainable developments. 

Maritime Affairs Direction des affaires maritimes (DAM) Directorate of Maritime Affairs is responsible on 
national level for maritime safety and security, trades and seafarers, commercial fleet under the French flag.  

Voies navigables de France (VNF) is an establishment which is responsible to complete the transport and 
tourism network. The general tasks as a public service are promoting the river logistics, contribut to regional 
planning and ensure overall water management. The management is divided in seven territorial directorates. 
The managing director is Thierrry Guimbaud. 

Région 
 
The management, operation and maintenance of the waterways in Nord-Pas-de-Calais is the responsibility 
of the VNF Nord-Pas-de-Calais. They oversee the hydraulic management, operation and development of 
the waterway (port, logistics, tourism) at the service of users. 
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DREAL de la région Hauts-de-France The Directorate-General for Infrastructure, Transport and the Sea 
develops and implements the orientations of the multimodal land and maritime transport policy, while re-
specting the principles of sustainable development. They oversee mobility studies, the urban planning and 
development. 

F.2.4 Germany 

The water system of Germany is divided into three tiers: (1) Die Bundeswaterstrassen (something about 
7325 km; 75% rivers, 25% canals), (2) Die Lander wasserstrassen and (3) those in management of the 
Kreisen. The first ones are the main freight routes 
 
The Federal Ministry of Transport and Digital Infrastructure (Ressort des Bundesministeriums für 
Verkehr und digitale Infrastruktur) (BMVI) under managing authority of Andreas Scheuer. The Federal Min-
istry is responsible for transport infrastructure such as federal highways, railway networks, waterways and 
airways and the availability of modern broadband network in Germany. The State Secretary Dr. Zieschang 
overviews the Departments of Waterways and Shipping. 
 
The Federal Wateways and Shipping Administration (Wasserstrassen- un schiffahrtsverwaltung des 
Bundes) (WSV) is responible for safe, smoothly flowing and economical shipping. The tasks include the 
maintenance, operation as well as the expansion and construction of the federal waterways including locks, 
weirs, bridges and ship lifts. The WSA Rhine maintain the state-owned shipping facilities is managed by the 
WSA. 
 
The Federal Institute for Hydraulic Engineering Bundesanstalt für Wasserbau (BAW) is the central ser-
vice provider for the advice and support of the Ministry and the Federal Waterways and Shipping Admin-
istration (WSV) in the context of their waterway engineering tasks, building supervision responsibility.  
 
Der Bundesverband Öffentlicher Binnenhäfen e.V. stand for an integrated concept for shift of goods to 
alternative modes of transport, the sustainable protection of port locations against non-industrial and com-
mercial use and efficient federal administrations, for the maintenance and expansions of the traffic routs. 
 
The Duisburger Hafen AG is operator and management company of the Port of Duisburg. The port is owned 
by the city of Duisburg. It is the biggest inland port of Europe.  
 
Dusseldorf Hafen 
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Annex 4. EU Targets for 
Sustainable Growth 

At an early stage of the project the European targets for sustainable growth that should be taken into con-

sideration throughout the study and more in particular in the following Task 2,  was listed and prioritised. By 

analysing relevant policy documents and consulting the leading stakeholders an overview of the European 

targets relevant to this project can be provided. Taking into account the particularities and  geographic scope 

and focus of this project,  not all EU targets for sustainable growth will be equally important, which is why a 

prioritisation is needed: CO2 reduction and air pollution emissions seem to be the most important main tar-

gets for the scenarios to 2030 and 2050 and corridors/case studies. 

Other relevant EU targets for sustainable transport will be considered as well, but a prioritisation of targets 

at the start of the study is useful and brings focus and structure for the following Task 2.  Also the indicators 

- linked to these targets - which will be further used in this study (Task 2)  need to be defined. E.g. the level 

of CO2 emissions is the indicator linked to the leading relevant EU target of 55% CO2 reduction by 2030 

compared to 1990; e.g. unemployment rate can be an indicator linked to a target focussing on strengthening 

the European economy… 

A discussion with the leading stakeholders regarding this matter was be held at a first work session. The 

aim was to (1) provide an overview of the EU targets for sustainable growth (long list) and indicators relevant 

to this project, and also to (2) determine a hierarchy in these which are the most important ones for this 

project. Criteria for importance are e.g. the level of urgency for the SURE area and the 3 corridors, the link 

with/impact on other targets, the extent by which the impacts of the policies on the targets could be quantified 

within the scope of this study, the extent to which the existing policies and strategies are aligned with the 

targets envisaged... The result of this subtask must result in a brief clarifying framework regarding EU targets 

for sustainable growth, which can be referred to in the further course of this study. 

The most important indicators, i.e. CO2 emissions and air pollution emissions, will be further analysed in 

quantitative terms, while for the indicators linked to the other targets a more qualitative assessment will be 

provided in Task 2.  

The targets set in the EU big agendas -  the EU Green Deal, the EU Sustainable and Smart Mobility Strategy 

– are key, as foundation towards a green/sustainable, digital/smart and resilient transformation in the future. 

 

prio EU target(s) for sustainable 
growth 

Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 

1. 

 

55% CO2 reduction by 2030 
compared to 1990 

 

Level of CO2 emissions 

 

Leading target 

SDG 13 Climate action - Take urgent 
action to combat climate change and its 
impacts 

 90% GHG emissions in 
transport by 2050 

 EU Green Deal - climate neutrality by 
2050 

 Reducing the current depend-
ence on fossil fuels: 

-At least 30 million zero-emis-
sion cars and 80 000 zero-emis-
sion lorries in operation, by 
2030 

-Nearly all cars, vans, buses as 
well as new heavy-duty vehi-
cles will be zero-emission, by 
2050 

-Large zero-emission aircraft 
will become market ready by 
2035 

 EU Sustainable and Smart Mobility 
Strategy 
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prio EU target(s) for sustainable 
growth 

Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 

2. Reduction air pollution Air pollutant emissions (of all 
passenger and freight transport 
modes) 

Mortality rate attributed to (1) 
household and ambient air pol-
lution, and to (2) to ‘‘hazardous 
chemicals, water and soil pollu-
tion and contamination’ ’ 

Annual mean levels of fine par-
ticulate matter (i.e. PM2.5 and 
PM10) in cities (population 
weighted) 

2nd main target 

 

SDG 3 Good Health & Well-being - En-
sure healthy lives and promote well-be-
ing for all at all ages (3.9) 

SDG 11 Sustainable Cities and Com-
munities - Make cities and human set-
tlements inclusive, safe, resilient and 
sustainable (11.6) 

3. Green choice of transport 
modes / shifting more activity 
towards more sustainable 
transport modes: 

-Scheduled collective travel 
under 500 km should be car-
bon-neutral by 2030 within the 
EU 

-Traffic on high-speed rail will 
double by 2030 and triple by 
2050 (compared to 2015) 

-By 2030, there will be at least 
100 climate-neutral cities in Eu-
rope. 

-Rail freight traffic will increase 
by 50% by 2030 and double by 
2050 (compared to 2015) 

-Transport by inland water-
ways and short sea shipping 
will increase by 25% by 2030 
and by 50% by 2050 (compared 
to 2015) 

 Sustainable and Smart Mobility Strat-
egy 

SDG 9, 11 

    

4. Internalising the external costs 
of transport: 

-Rail and waterborne-based in-
termodal transport will be able 
to compete on equal footing 
with road-only transport in the 
EU (in terms of the share of ex-
ternal costs internalized), by 
2030 

-All external costs of transport 
within the EU will be covered 
by the transport users at the 
latest by 2050. 

 Sustainable and Smart Mobility Strat-
egy 

5. A more efficient and smart 
transport model (‘go digital’): 

Smarter Mobility: 

-Seamless multimodal passen-
ger transport will be facilitated 
by integrated electronic ticket-
ing and freight transport will be 
paperless, by 2030 

-Automated mobility will be de-
ployed on large scale, by 2030 

 EU Green Deal 

 

Sustainable and Smart Mobility Strat-
egy 
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prio EU target(s) for sustainable 
growth 

Possible indicator(s) Context, EU agenda, link with SDGs, 
clarifications… 

6. Strengthening & growing the 
economy at the regional level 

Regional GDP – ‘Enlarged 
GDP’ 

Regional competitiveness / 
economic performance 

Unemployment rate 

Human Development Index 

Skills gap 

SDG 9 

7. Target related to landscape 
fragmentation 

Landscape fragmentation  

Infrastructural Fragmentation 
Index 

Quality of public spaces - the 
perceived satisfaction of public 
spaces 

Urban functional diversity - mix 
of spatial functions in an area, 
creating proximity of mutual in-
terrelated activities 

Mobility space usage - propor-
tion of land use, taken by all city 
transport modes, including di-
rect and indirect uses 

SUMI 

SDG 11 
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Annex 5. Quick-scan 
Longlist - Shortlist 

In order to identify and select the policy measures to be further assessed, a 3 step approach was followed: 

1. A long list of policy measures: Based on the input received from the STISE stakeholders and an 

analysis of the policy documents collected a long list of potential policy measures was composed. 

2. Towards a shorter list of policy measures for a first (quick-scan) assessment: Out of the long list, a 

selection of policy measures was selected for a quick-scan in the next step. 

3. Quick-scan analysis of policy measures: A quick scan analysis was carried out by assessing the 

selected policy measures with the following criteria: (1) added value, jobs, accessibility (economic 

component of sustainability), (2) Social justice, wellbeing and acceptance (social component of 

sustainability) and (3) the investment and operational costs and probable public support (factors 

related to the implementation of the measures). 

The Quicks-can file is added as a separate Annex to the Report. 

4. Selection of policy measures for more in-depth analysis: Together with ESPON and the partner 

stakeholders, a set of policy measure(package)s was selected to analyse in detail in this study: 

- Aviation ban / shift to high-speed trains 

- Zero Emission Zones in the SURE area 

- A measure related to MaaS 

- Exploring improved regional cross-border public train transport 

Below the scoping of work for this policy analysis. The approach for MaaS and Improving regional cross-

border public train transport is different than for the two measures Aviation Ban/HST and ZEZ. 

For the Aviation ban/HST and ZEZ, we start from a clearly scoped measure, to dive into the analysis from 

there. For MaaS and Improving regional cross-border public train transport, we start from a broader explor-

atory research, in order to move towards a focus. 

This set of measures touches upon the concerns and wishes of the various stakeholders. 
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Annex 6. Overview 
Existing Research Policy 
Analysis 

A Overview Relevant Existing Research: Aviation Ban – 

Shift to HST 

Replacing short distance flights by high-speed rail was from the beginning a major reason to 

extend the HST infrastructure. In concordance, it was also the main reason for the aviation carrier 

KLM to participate in the High-Speed Train Alliance (HSA), in order to exploit so-called High 

Speed Fyra trains on the Amsterdam-Brussels-Paris/London track (KLM 2002). At the time and 

with its partners, KLM even wanted to exploit an integrated ticketing system for its transfer pas-

sengers, whereby the operation between train-plane vice versa should be performed as smoothly 

as possible (as well as logistically and custom wise) and whereby the first and last miles of inter-

continental traffic to and from Schiphol (and later on also Charles De Gaulle Airport) could be 

performed with one ticket. Due to the failure of the AnsaldoBreda trains - during its operation 

between the 9th of December 2012 and the 17th of January 2013 - the HSA was eventually 

broken up, KLM and the NMBS retreated, and was took over by Dutch Railways on the 16th of 

December 2013 to exploit regular IC(direct)-trains on the existing HST track from then onwards. 

These experiences have been documented extensively by the Parliamentary Research Commis-

sion of the Dutch Government in 2015 (Fyra rapport, 28-10-2015). 

Nevertheless, on request of the Dutch Ministry of Infrastructure and Water Management, the KiM Nether-

lands Institute for Transport Policy Analysis, performed an additional research towards the substitution 

opportunities of aviation towards (HS)rail for Schiphol Airport (KiM, July 2018: Subsitutiemogelijkheden van 

luchtvaart naar spoor). This research was an update from a previous one, performed in 2008 (KiM, 2008: 

Substitutie mogelijkheden luchtverkeer – hogesnelheidstrein). Against this backdrop KiM concluded that 

substitution from air to rail would be possible up to appr. 800 km., especially when the door-to-door travel 

time would be taken into account. Of the selected destinations to and from Schiphol Airport within the (high-

speed) train’s area of influence, especially the six London airports converged in 2017 by far the most pas-

sengers to and from Schiphol; four to six times more than other important destinations within the range. Here 

approximately 37% concerned transfer passengers (26% at Schiphol, 11% from elsewhere) and 63% origin-

destination (OD) passengers. For the first group the lack of baggage handling from plane to train, frequency 

and the separate ticketing systems were regarded the most important obstacles. Against this backdrop they 

calculated that for the target year 2030 approximately 1.9 million air journeys to and from Schiphol Airport 

could be substituted by high-speed train. If in addition the obstacles for the shift could be improved and train 

tickets would become 20% cheaper, these numbers could increase up to 3.7 million air travel on an annual 

basis. In that scenario also the numbers on the destinations of Frankfurt and Paris to and from Schiphol 

would rise sharply; it could mean a decrease of flights to and from Schiphol of 12-25,000 annually.  

However, these scenarios were calculated on a voluntary basis (with regard to individual travel time and 

costs deliberations), and not on the basis of more restrictive policy measures, as in our case. 
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Figure 35 - Possible substitution Air Rail for Schiphol Airport in 2030 (source: KiM 

2018) 

In addition, and commissioned by the French NGO of the Climate Action Network, EGIS Rail, has recently 

performed a study towards the opportunities of the HST-Network to substitute domestic air travel within 

France (EGIS Rail June 2021: Le train peut-il absorber les voyageurs des lignes aériennes interérieurs en 

France). Based on a technical survey, and a survey to travel times and costs, Egis Rail concluded that the 

high-speed train could easily replace the plane on almost all of the 23 investigated destination routes up to 

4 hours travel time. At all the criteria used (travel time, costs and comfort) the HST would perform better 

than the plane. Moreover it could reduce the CO2 emissions of air travel within metropolitan areas up to 

33.2%. Especially for the Paris-Toulouse link this would be the most profitable. Therefore, the study advised, 

amongst others 

- To extend the scope of the prohibition of domestic overhead line form 2h30 towards 4h.; 

- To remove the exemption for transfer passengers of each of these lines and to facilitate travel in 

correspondence and train/are ticketing better; 

- To develop direct connections between the Paris Airports and regional stations by HST, and 

- To broaden the scope to 5 hours by train, including cross-border networks. 
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Figure 36 - Selected Domestic Origin-Destinations for Air to Rail shift France (source: 

Egin Rail 2021) 

From these and other evidences we can conclude that there is a need to the approach the research objective 

from the integrated perspectives of the airside, the airport handling and the landside of the ports as well. 

There is a need to take into account the air routes, the shift and the impact on the train network, and most 

importantly its capacity to perform. Moreover, it is not only important to look at the (inter)continental gains 

and obstacles, but also to those of the domestic pros and cons as well. Furthermore, the research would 

make it necessary to delve into the complex interactions between individual travel needs of the air/rail trav-

ellers, the governance performance and the possibilities, respectively willingness to deliver of the HST car-

riers and the Aviation carriers as well. Moreover, we do not only need to take the passengers into account, 

but also the freights which is transported in the belly of the planes up to 500 km. 
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B Overview Relevant Existing Research: Improving Re-

gional Cross-border Public Train Transport - Literature 

study on existing and missing cross border rail con-

nections 

This part of the analysis consists of a literature review. We focus on the aforementioned sub-corridors and 

describe the existing rail infrastructure and the current public transport services in detail.    

An interesting starting point for this analysis is the Comprehensive analysis of the existing cross-border rail 

transport connections and missing links on the internal EU borders (European Commission, 2018). Since 

information from this study is used extensively throughout the literature study, we did not include a reference 

for every instance. Instead, a source is included whenever the information is not from this study.  

In this study potential missing rail connections are addressed. However, the way demand for rail is calculated 

within this study is not sufficient for our purpose, since the authors have assumed a constant model split. 

This implies that negative or cautious assessment results might become more positive if an increase in 

model split can be realized. To understand what is needed to reach this goal (shift from road to rail) we will 

reflect on the factors affecting the mode choice of travellers. An overview of factors affecting competitiveness 

of rail and thus mode choice of travellers is the following: 

• Costs of rail (single ticket prices, monthly tickets, discounts, …) and competing modes. Note, that 

users usually take variable costs  (petrol costs, parking costs, ticket prices, …) more into account 

than fixed costs (asset depreciations, insurance …). For this reason, many travellers consider pub-

lic transport more expensive than it is compared to car use, since the cost of owning a car are 

neglected.      

• Travel time  distinguish in-vehicle time, access and egress time, waiting time, transfer waiting time, 

transfer travel time (e.g. walking between stops) and number of transfers 

• Frequency of service and operating hours.  

• Reliability, the probability of a delay by train, compared to congestion for car travel  

• Level of comfort: crowding, seat availability, presence and quality of Wireless internet, power 

sockets, toilet in vehicle, subjective perception of cleanliness, safety, accessibility to disabled indi-

viduals, and easy of ticket purchasing process.  

• Access and egress comfort: park and ride facilities, bike parking, waiting area, toilets, catering 

and shops at stations, (feels) clean, (feels) safe, accessibility to disabled individuals. The effort to 

buy tickets and reserve seats.  

In the following sections, the existing and potential rail connections are discussed. The barriers, challenges 

and potential for an increase of modal share in cross-border transport is outlined below. For every considered 

corridor, the existing and missing rail connections are presented. Missing connections are within the defined 

regions but often not between major urban centres within the corridor. The EC analysis on existing and 

missing cross-border rail connections is used as a major source for the missing connections, complemented 

by information of governmental bodies in the concerned areas.  

B.1 Sub-Corridor A: Arnhem, Nijmegen (NL) with Goch, Kleve, Emmerich 

(GER)  

Existing connections 

A regional train services runs from Arnhem via Zevenaar, Elten and Emmerich to Oberhausen and Düssel-

dorf (RE19). This service takes 85 minutes by train, having 16 stops in between, while by car this journey is 

55 minutes. In addition DB operates ICE services between Amsterdam and Frankfurt, with stops in Arnhem 

and Oberhausen. Currently, a third rail is being developed between Emmerich and Düsseldorf, allowing 

more trains to run between Arnhem and Düsseldorf, at higher speeds (160-200 km/h) in the future.  
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Missing connections 

Between Goch (DE), Gennep (NL) and Nijmegen a  rail connection is missing  after the rail infrastructure 

has been dismantled in the past. This connection is of low importance for the border regions, and it has no 

importance for the countries concerned at a national level for passenger services. The countries are negative 

towards eventual renewed exploitation. This connection is not considered to be beneficial, as development 

has taken place at the former track bed. Existing bus services between Goch and Gennep take two hours 

via Kleve and Nijmegen. Between 2017 and 2019, a bus route between Gennep and Goch existed, but only 

about 4 passengers used this service per day (Gelderlander, 2019). This cross-border bus route has been 

cancelled in late 2019. No potential for future realization of this rail link. 

No rail connection is currently operational between Kleve, Kranenburg (DE), Groesbeek (NL) and Nijmegen. 

Elements of the rail infrastructure are missing (rail bridges in Kleve). Germany sees high potential to exten-

sion of services to Nijmegen (connection of two university cities). Direct bus services exist between Kleve, 

Brandenburg and Nijmegen. There are no further plans or ambitions by the Gelderland provincial govern-

ment to enhance or start new rail connections (OV magazine, 2017). On part of the trajectory (Nijmegen –) 

Groesbeek – Kleve rail infrastructure is currently used for a touristic bicycle trolley . The municipality of 

Groesbeek (Berg en Dal) is no proponent of reactivating this rail connection for passenger services with ‘not 

in my back yard’ reasoning (Gelderlander, 2021). . The passenger potential on this rail link are 3400 pas-

sengers per day, estimated by Movares for the province Gelderland. A majority would be substituted from 

the existing bus service between Nijmegen and Kleef (Rover, 2018).  

 

B.2 Sub-Corridor B: Venlo (NL) with Mönchengladbach (DE)  

Existing connections  

In this region a regional train connects Venlo via Viersen, Mönchengladbach with Hamm (RE13). This is an 

hourly services operated by eurobahn. This rail connection forms an important connection between the west-

ern Lower Rhine region and the eastern Ruhr area.  

Missing connections 

Rail services between (Mönchengladbach –) Dalheim (DE) and Roermond (NL) are not existing. Rail infra-

structure is still in place however. Competent authorities in the Netherlands are negative regarding reopening 

this connection for passenger services, as the route passes through a national park. Germany is positive on 

opening this missing connection, as the cities Roermond and Mönchengladbach only have relative short 

distance between each other. No concrete plans or studies exist on reopening this connections and the 

potential of rail traffic on this connection. Major barrier remains the negative position of the Netherlands for 

operating services in or next to a national park. No potential for future realization of this rail link. 

B.3 Sub-Corridor C: Heerlen (NL) – Herzogenrath (DE) 

Existing connections 

There currently is a regional train with hourly services from Aachen to Maastricht via Herzogenrath and 

Heerlen (the LIMAX). There are advanced plans for an extension of the Aachen – Maastricht train towards 

Liège (BE). This would result in a train connecting the regions of three bordering countries. The barrier in 

the realization is that currently the rolling stock does not comply with requirements of the Belgium federal 

government. They do not allow the train on Belgian tracks as the safety system of the trains do not comply 

to ERTMS, which is a requirement at the Belgium rail. Even though the ordered trains are suitable to serve 

on three different traction energy systems (BE, NL, DE) this is not yet established. There are plans for up-

scaling the frequency of this line to half hourly services in 2022.  

Barriers for an increase in modal share of this connection is an unclear ticketing system for travellers. In the 

region there are three different suppliers of rail transport and thus three ticketing systems. There are plans 

for the introduction of a simple and unified ticket system for this connection (EurekaRail, 2021). Planned rail 

services between Kerkrade and Aachen via business park Avantis is cancelled due to budget cuts, and has 

clearly low potential since the link Heerlen – Aachen via Herzogenrath is located several kilometres net to 

this envisaged line.  
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According to Eurekarail, approximately 1200 passengers per day travelled  the cross-border connection 

between Maastricht and Aachen in the end of 2019. There is a lobby ongoing for an InterCity connection on 

the link Eindhoven – Aachen (which gives connection to the high-speed rail route Brussels – Cologne). With 

the projects EasyConnect and Maas-pilot Limburg the development of a costumer friendly border crossing 

e-ticket system is made. Also, border crossing semester tickets for students in the border region is being 

developed in Germany and the Netherlands. The Dutch railways have plans to provide an IC service The 

Hague – Aachen from 2025, which are very uncertain given the high upfront investment and relative low 

predicted cross-border passengers using this connection (400-700 per day) (Dutch Government, 2021). 

B.4 Sub-Corridor D: Rotterdam (NL) – Antwerp (BE) – Gent (BE) 

Existing connections 

There is a regional train from Roosendaal via Essen, Antwerp to Puurs, with a hourly service. There also is 

an intercity direct from Amsterdam via Breda and Antwerp to Brussels. This stop train has 10 stops in be-

tween Roosendaal and Antwerp central station, resulting in a journey of almost 50 mins, while the car takes 

about 40 minutes. There as well is a Thalys from Amsterdam via Rotterdam, Antwerp to Paris.  

Missing connections 

No missing links were identified on this corridor. However, missing links from Gent and Antwerp towards 

destinations outside of the corridor were found. These are discussed in B.6. 

B.5 Sub-Corridor E: Lille (FR) – Kortrijk (BE) 

Existing connections 

NMBS/SNCB operates hourly intercity services between Lille and Kortrijk. A cause of low modal share of rail 

could be due to the low frequency of this service. Travel duration is however not significantly longer by train 

compared to car travel.  

Missing connections 

No rail connection exists between (Lille –) Armentières (FR) - Comines/Komen (BE) (–  Kortrijk) as rail infra-

structure is entirely missing. Rail infrastructure has been dismantled in the past at the Belgium side. National 

government of Belgium (CA) considers this line as a very poor case. Entirely new infrastructure would be 

needed, while the connection is of medium importance for the border region and not important at the national 

level. New bus services are proposed, however, there is no potential for future realization of this rail link. 

A gap of 2 km in rail infrastructure between the border exist between Comines (FR) - Comines/Komen (BE). 

At the French side, existing rail serves freight transport and in 2019 last services ran between Lille and the 

border town Comines. Belgium is negative on future exploitation of this connection. France states the esti-

mated daily passengers seems exaggerated. The connection is of medium importance for the border region, 

while no additional value at national level for enhancing train connections exist. Therefore, there is no po-

tential for future realization of this rail link. The towns lie close to the border, new bus services (of 2 km – 8 

mins) may establish an adequate transport connection.  

B.6 Sub-Corridor F: Lille (FR) – Tournai (BE)  

Existing connections 

A regional train runs between Tournai and Lille with a one service per hour frequency. However, there is no 

fixed hourly departure, which indicates an irregular frequency of services. The travel time should not be a 

barrier as the train completes the journey between the two cities in 31 minutes which is similar to the car 

journey. Thalys (HSR) between Lille and Brussels on the same rail route, which does not stop in the border 

region on the Belgium side, only in Brussels.  

Missing connections 

No missing links were identified on this corridor.  
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B.7 Missing links which are not on the corridors 

Earlier in this section we have covered the current and missing rail connections on the different corridors. 

What remains to be discussed are the connections which are not on a corridor. Some of these might start or 

end at a city which is part of the corridor, but if it does not transport passengers along the corridor, we 

classified it as not part of the corridor.  

Rail connection (part of the comprehensive network) between Gent (BE) and Terneuzen (NL) is operational 

only for freight services currently. Of some importance the TEN-T level. Both NL and BE are cautious. Four 

services on weekend days between Gent and Terneuzen. Bus services could be improved if cross-border 

transport needs to be improved. Belgium and Dutch governments have the intention to open up freight and 

passenger transport again at this link. Currently a study on the rail connection is being conducted. Cross-

border journeys are ranging from 2000-3000 per 24 hours .  

No rail connection between Sint-Niklaas [BE] and Terneuzen [NL] exists. Rail infrastructure has been entirely 

dismantled in the past. No studies have been concluded, however NL sees perspectives for this connection, 

while BE is cautious. BE sees the Gent-Terneuzen line as a better proposition. Current bus services are 

unattractive: stopover in Hulst for travel between Sint-Niklaas and Terneuzen, resulting in almost two hour 

journey for 50 km distance. The Gent-Terneuzen rail project is currently in advanced development, meaning 

the potential for the connection Sint-Niklaas and Terneuzen is non existent.  

No direct rail connection between (Antwerp [BE] -) Turnhout [BE] and Tilburg [NL] exists. Rail infrastructure 

existed once between Turnhout and Tilburg via Baarle-Nassau, but has been dismantled. Another important 

urban area which would be connected to by this link is Eindhoven. No considerations for reactivation of this 

connection, which in practice means no potential for future realization of this rail link. Hourly bus service 

exist between Turnhout and Tilburg.  

No operational rail connection exist between (Valenciennes [FR] -) St-Amand-les-Eaux [FR] - Antoing [BE] 

(- Tournai [BE]). Rail infrastructure has been dismantled in the past at the Belgium side. The line between 

St-Amand-les-Eaux [FR] and the Belgium border (towards Antoing) is only used for freight. Belgium is neg-

ative on future exploitation of this connection, foresees poor cost-to-potential ratio. The connection is of 

medium importance for the border region. No added value is seen from the national perspective. No potential 

for future realization of this rail link. New bus services between Orchies (FR) and Tournai (BE) may establish 

cost-effective border passenger transport.  

Rail infrastructure between Mol, Hamont (BE) and Weert (NL) exists, however, only on the Belgium side 

passenger services are operated. The missing link is between the Belgium border and the rail line at Weert 

(NL). Upgrade and electrification of this 8 km part of the rail infrastructure would be an additional connection 

in the border area between Breda and Maastricht which lacks a passenger rail connection at a of 100 km. 

This connection may bring beneficial cross-border travel option between Antwerp, Mol and Weert with con-

nections to Roermond or Eindhoven. This missing connection is of high importance at the national level for 

both Belgium and the Netherlands, with medium benefits for the border region. The EC study shows a high 

benefit-cost ratio in the qualitative assessment. According to a study by the province Limburg (NL), a daily 

average of 1200 passengers will use this connection39. Different government bodies at the Dutch side are 

hesitant and lack in action on decision of the improvement of this line, as investments would be costly.  

 

  

39 https://www.hln.be/mol/nederland-stopt-2-miljoen-euro-in-elektrificatie-spoorlijn-tot-grens~a015019b/   
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Annex 7. National and 
Regional Traffic Models: 
Assumptions of Traffic 
Models in the SURE Area 

The starting point of the analysis of the network and policy analysis in the SURE area is to build a baseline 

scenario for the development of the mobility flows in the SURE area towards 2030 and 2050. This baseline 

scenario will serve as the reference for comparing the other scenarios, and will include all the existing and 

relevant policies, strategies and decisions already taken in the SURE area- and more in particular the 3 

corridors: 

- Lille-Brussels corridor 

- Rhine-Scheldt corridor 

- Rhine-Waal corridor 

The following traffic models will be used as basis for this baseline scenario: 

- The Netherlands – WLO 2015 

- The Netherlands – WLO Quickfix 2020 

- The Netherlands – KEV 2020 

- France – MODEV 

- Germany – Forecast of transport interconnectivity  

- Flanders – Traffic forecast 

The assumptions behind these traffic models are explained below.  

A The Netherlands - WLO 2015  

The study ‘Nederland in 2030 en 2050: Twee referentiescenario’s (WLO2015) is a study by the Dutch 

Planbureau voor de Leefomgeving’. In this study, two pathways are defined for future developments in the 

Netherlands until 2050.  

 

Table 39 – WLO 2015 

WLO 2015 

Description of model This model forecasts the sectoral developments in the Netherlands until 2050. Two 

distinct pathways are defined: one with high economic growth and one with lower 

economic growth. 

Scope Netherlands 

Scenario High growth Low growth 

Policy assumptions Substantial climate policy, with large effects on 

coal, oil and biomass transport. 

Moderate climate policy, with 

small effects on coal, oil and bio-

mass transport. 

Infrastructure assumptions The infrastructure improvements until 2030 which have been planned already are in-

corporated in the model. After 2030 no further infrastructural improvements are in-

cluded. 

Basic statistics  

 2010  2030 (high) 2050 (high) 2030 (low) 2050 (low) 

GDP (deviation from 2010 

value, bln euro’s 2010) 

590 142% 210,6% 120,2% 147,3% 

Population (millions) 16,6 18,1 19,3 17,1 16,4 
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Carbon price (€2013/ton) - 40 160 15 40 

Billions of pkm per mode (passenger) 

Car 147,9 184 208 165 171 

Train 16,8 22 24 21 20 

Bus/tram/metro 6,7 8 8 7 7 

Other 15,7 18 18 17 16 

Billions of transported ton’s per mode (freight) 

Road 697 855 1099 728 792 

Rail 37 53 82 47 59 

Water 341 397 457 359 375 

Freight international/domestic 

Domestic 609 669 720 591 560 

International import 152 238 356 197 245 

International export 238 293 405 256 308 

International transit 76 106 157 90 114 

CO2-eq. emissions in the 

Netherlands (deviation from 

2010 value) 

 86% 63% 78% 69% 

Yearly deaths due to traffic 640 419 - 381 - 

Yearly severe injuries duet 

to traffic (thousands) 

19,1 17,6  16,2  

Millions of hours lost due to 

congestion on highways 

48 53 89 35 43 

 

B The Netherlands - WLO Quick Fix 2020   

In 2020, a quick fix to the WLO was published, in which some assumptions were updated. Of the parameters 

shown above, only updated numbers for the population growth were included in the report. However, possi-

bly the transport volumes have also been updated. Also, the electrification rate of vehicles has been signifi-

cantly adjusted upwards in the quick fix. 

 

Table 40 – WLO Quick Fix 2020 

WLO 2015 

Description of model This model forecasts the sectoral developments in the Netherlands until 2050. Two 

distinct pathways are defined: one with high economic growth and one with lower 

economic growth. 

Scope Netherlands 

Scenario High growth Low growth 

Policy assumptions Substantial climate policy, with large effects on 

coal, oil and biomass transport. 

Moderate climate policy, with 

small effects on coal, oil and bio-

mass transport. 

Basic statistics  

 2010  2030 (high) 2050 (high) 2030 (low) 2050 (low) 

Population (millions) 16,6 19,0 20,7 18,1 17,9 

C The Netherlands - KEV 2020  

The ‘Klimaat- en Energieverkenning 2020’ (KEV 2020) is a study by the Dutch Planbureau voor de 

Leefomgeving’, in which the expected developments regarding energy use and greenhouse gas emissions 

in the Netherlands are forecast until 2030. Two distinct projections are made: one which includes only in-

cludes established policy and one which also includes intended policy. 
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Table 41 – KEV 2020 

 

D France - MODEV 

The ‘MODEV’ is a France national model of which the input is based on a report from the French Ministry 

from Environment and Energy from 2016 (Ministere de l'environnement, de l'energie et de la mer, 2016). 

The assumption in this report are based for the complete country. 

 

  

40 This value is retreived from , since only values relative to 2019 are presented in the ‘Klimaat en Energieverkenning 

2020’. 

KEV 2020 

Description of model This model forecasts the sectoral greenhouse gas 

emissions in the Netherlands until 2030.  

Scope Netherlands 

Scenario Established policy Established and in-

tended policy 

Policy assumptions In this scenario, all estab-

lished policy at the moment 

of May 1 2020 has been in-

corporated. 

In this scenario, all 

established and in-

tended policy at the 

moment of May 1 

2020 has been incor-

porated.  

Infrastructure assumptions - - 

Basic statistics  

Year 2019 2030 (Established policy) 2030 (Established 

and intended policy) 

GDP (bln €2019) 81040 958,2 958,2 

Population 17,3 18,5 18,5 

Carbon price (€2019/ton) 25 46 46 

Billions of pkm’s per mode (passenger) 

Car 146,8  159,4 

Train 20,3  23,8 

Bus/tram/metro 5,5  6,1 

Other 19,7  19,7 

Billions of transported ton’s per mode (freight)  

Road 62,5  67,1 

Rail 6,7  8,6 

Water 49,6  56,2 

Freight international/domestic 

Domestic  - - 

International import  - - 

International export  - - 

International transit  - - 

CO2-eq. emissions transport in the 

Netherlands (Mtons) 

 31,9 31,6 

Yearly deaths due to traffic  - - 

Delays due to congestion  - - 
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Table 42 - MODEV 

MODEV 

Description of 

the model 

This model presents the projections of demand for passenger and freight transport in France for 

2030 and 2050 relative to 2012. 

Scope France 

Scenario The model focus on short term demand in 2030 and on long term demand in 2050.  

 

Basic statis-

tics 

      

 2012 (bln 

voy.km) 

2012  2030 (Mds 

voy.km) 

2030 2050 (bln voy.km) 2050  

GDP     Annual growth 

1,9% 

 Annual 

growth 1,7 

% 

Long distance passenger traffic and modal shares (> 100 km) 

Private vehi-

cles 

237,9 74,9 290,7 73,4 343,3 70,1 

Rail Total 65,5 20,6 88,9 22,4 125,8 25,7 

Rail TGV 54,0 17,0 81,7 20,6   

Rail GL+TER 11,5 3,6 7,3 1,8   

Air 14,0 4,4 16,6 4,2 20,8 4,3 

Total 317,4 100 396,2 100 489,9 100 

 

Long distance passenger traffic (> 100 km) 

In Bln voy. km  2012  2030 (without 

new 

modes41) 

2030 (with new 

modes) 

2050 (without new 

modes) 

2050 (with 

new 

modes) 

Road 237,9  290,7 296,1 343,3 350,0 

New mode 1: 

passenger car-

poolers 

0  0 5,9 0 7,4 

New mode 2: 

Long distance 

bus 

0  0 7,0 0 8,9 

Rail 65,5  88,9 78,0 125,8 112,0 

Air 14,0  16,6 16,5 20,8 20,7 

Total 317,4  396,2 397,6 489,9 491,6 

 

Short distance passenger traffic (< 100 km)  

In bln voy.km 2012  2030  2050 framing ten-

dency 

2050 fram-

ing SNBC42 

Private vehi-

cles 

462,0  512,2  584,9 515,9 

Collective 

transport 

55,4  71,0  82,4 76,9 

Other modes 19,5  22,5  26,2 28,9 

Total 536,8  605,7  693,5 621,8 

 

Freight traffic and modal shares 

  

41 New modes are long distance passenger carpooling and long distance busses. 

42 SNBS stand for “Stratégie Nationale Bas-Carbone” which is the National Low-Carbon Strategy. 
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 2012 (bln 

t.km) 

2012 

(%) 

2030 (bln 

t.km) 

2030 (%) 2050 (bln t.km) 2050 (%) 

Road 263,5 86,7 382,7 86,7 489,9 85,1 

Rail 32,5 10,7 47,2 10,7 70,5 12,2 

River 7,7 2,5 11,6 2,6 15,6 2,7 

Total 303,8 100 441,6 100 575,9 100 

 

Road traffic (In billion vehicle kilometers) 

 2012  2030  2050 framing ten-

dency 

2050 fram-

ing SNBC 

Personal vehi-

cles 

426,3  478,1  564,9 499,6 

Motorized two-

wheelers 

13,9  15,4  17,6 15,6 

Light commer-

cial vehicles 

92,9  106,9  124,1 112,5 

Bus and cars 3,5  4,6  5,5 5,2 

Heavy good ve-

hicles 

27,1  35,1  43,8 41,8 

Total 27,1  649,2  756,0 674,8 

 

CO2 emissions (million tons) 

 2012  2030  2050 framing ten-

dency 

2050 fram-

ing SNBC 

Long distance 

voyages 

19,0  14,6  11,6 11,6 

Short distance 

voyages 

52,9  36,1  26,7 11,2 

Freight 27,2  30,7  34,5 17,7 

Other 24,9  17,8  13,4 6,6 

Total transport 

sector 

124,0  99,2  86,3 47,2 

 

E Germany – Forecast of Transport Interconnectivity 

The German national forecast of transport focus on transport interconnectivity within Germany at district 

level as well as with foreign countries and involving all modes of transport. The greenhouse gas emissions, 

especially the CO2 emissions, generated by the traffic are also predicted. This forecast starts from 2010 as 

baseline yard with 2030 as the horizon. (Federal Ministry of Transport and Digital Infrastructure, 2014) 

 

Table 43 – Forecast of transport interconnectivity 

German forecast of transport interconnectivity 

Description of 

model 

The model presents the forecast for all modes of transport for passenger and freight for 2030 

relative to 2010. 

Scope Germany 

Scenario  

Policy assump-

tions 

 

Infrastructure as-

sumptions 

The model focus on transport interconnectivity within Germany at district level as well as with 

foreign countries. In major parts of Southern and South-West Germany, 

for instance along the River Rhine from Cologne to Basle and in a line connecting Frankfurt/Main 

- Stuttgart - Munich as well as in Northern Germany, for instance in the line between Münster and 

Hamburg, a growth of the traffic volume can be expected. By contrast, traffic is on the decline in 

the Eastern federal states and the adjoining regions with one clear exception: the Berlin area. 
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Here, a considerable growth can even be expected which will only be exceeded by the rate ex-

pected for the Munich/Upper Bavaria region. Among all federal states, freight transport will expe-

rience the highest growth rates in the port cities of Hamburg and Bremen due to port cargo han-

dling. 

Basic Statistics 2010 2010  2030 2030  

Inhabitants (mil-

lion) 

80.210  78.249 -2,4% with reference to 2010 

GDP (billion eu-

ros) 

2.178  2.732 25,4% with reference to 2010 

Development of the overall motorized passenger transport performance according to transport mode 

 2010 (bn pkm) 2010 (%) 2030 (bn 

pkm) 

2030 (%) 

Motorized private 

transport 

902,4 80,8 991,8 78,6 

Rail transport 84,0 7,5 100,1 7,9 

Local public 

transport by road 

78,1 7,0 82,8 6,6 

Air transport 52,8 4,7 87,0 6,9 

Sum of motorized 

transport 

1.117,3 100,0 1.261,7 100,0 

Development of the overall passenger transport performance according to transport mode 

 2010 (bn pkm) 2010 (%) 2030 (bn 

pkm) 

2030 (% 

Sum of motorized 

transport 

1.117,3 94,3 1.261,7 95,0 

Cycling 32,4 2,7 35,0 2,6 

Pedestrians 34,6 2.9 32,0 2,4 

Total 1.184,3 100 1.328,7 100 

Development of freight transport according to transport mode 

 2010 (bn tkm) 2010 (%) 2030 (bn 

tkm) 

2030 (%) 

Rail transport 107,6 17,7 153,7 18,4 

Road transport 437,3 72,0 607,4 72,5 

Inland navigation 

vessel 

62,3 10,3 76,5 9,1 

Total 607,1 100.0 837,6 100,0 

Development of the direct CO2 emissions of all transport modes (Kyoto Monitoring) 

 2010 (million 

tonnes) 

 2030 (million 

tonnes) 

2030 

Road transport 145,5  112,3 -22,8% with reference to 2010 

Rail transport 1,1  0,9 -17,4% with reference to 2010 

Air transport 2,1  1,8 -15,0% with reference to 2010 

Inland navigation 0,8  0,8 -1,2% with reference to 2010 

Other modes 4,0  4,0 0.0% with reference to 2010 

Total 153.5  119.8 -22% with reference to 2010 

Development of the overall CO2 emissions of all transport modes (TREMOD) 

 2010 (million 

tonnes) 

 2030 (million 

tonnes) 

2030 

Road transport 182,8  144,0 -21,2% with reference to 2010 

Rail transport 10,4  8,0 -22,5% with reference to 2010 

Air transport 30,3  36,1 19,3% with reference to 2010 

Inland navigation 2,1  2,1 1,8% with reference to 2010 

Total 225,5  190,2 -15,6% with reference to 2010 
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F Flanders – Traffic Forecast 

The traffic model of Flanders is used for the mobility of passenger traffic on the basis of the distribution in 

time and space of socio-economic activities, the full multimodal transport offer, the attractiveness of different 

modes of transport and the influence of this on the modal choice and route choice for all journeys. The 

modeling instruments used mainly focus on modeling passenger traffic as accurately as possible, but road 

freight traffic is of course also taken into account.   

 

Table 44 - Traffic forecast Flanders 

Traffic forecast Flanders 

Description of model The model mainly focuses on passenger traffic, but road freight traffic is also taken into ac-

count. The model presents the forecast for 2030 relative to 2017. 

Scope Flanders 

Scenario  

Policy assumptions  

Infrastructure as-

sumptions 

The network and zoning of the passenger traffic model of Flanders covers Belgium and a 

shell around Belgium abroad. The size of the traffic zones varies according to the area. Zon-

ing is relatively fine within Flanders. The further away a zone is from Flanders, the larger it 

will be.  

Basic Statistics 2017 2017 2030 2030 (%) 

Inhabitants (million)     

GDP (billion euros)     

Performed distance within Flanders by adults and children 

 2017 (mln. pkm) 2017 (%) 2030 (mln. pkm) 2030 (%) 

Car driver 118,7 59% 131,9 58% 

Car passenger 37,3 19% 43,9 19% 

Train 19,1 9% 23,5 10% 

Bus, tram & metro 12,4 6% 12,5 6% 

Bicycle 9,6 5% 11,1 5% 

Pedestrian 3,9 2% 4,3 2% 

Total 200,9 100% 227,4 100% 
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Annex 8. Output Results 
Transtools 

A Comparison of Modelling Results 

Passenger transport Rail 

 

Table 45 - Comparison of rail transport passenger kilometres of Transtools with the 

scenario studies 

 Transtools simulation results  Scenario results 

 Base Year 2030 2050  Base Year 2030 2050 

Belgium 93,4 112,5 132,6 

 

118,7 131,9 N/A 

Germany 809,8 824,5 806,7 

 

902 991 N/A 

The Netherlands 158,9 174,0 181,2 

 

147,9 174,5 189,5 

 

Comparison freight 

 

Table 46 - Comparison of freight road transport (millon ton km) for TransTools 

simulation results and the scenario studies 

 Transtools simulation results  Scenario results 

 Base Year 2030 2050  Base year 2030 2050 

France 312,1 480,8 663,5 

 

263,5 382,7 

 

Germany 411,4 482,9 553,1 

 

437,3 607,4 

 

The Netherlands 122,6 174,2 240,2 

 

697 791,5 945,5 

 

Table 47 - Comparison of freight inland waterway transport (millon ton km) for 

TransTools simulation results and the scenario studies 

 TransTools simulation results  Scenario results 

 Base Year 2030 2050  Base year 2030 2050 

France 4,7 7,3 10,8 

 

7,7 11,6 

 

Germany 26,3 28,8 30,2 

 

62,3 76,5 

 

The Netherlands 13,1 15,6 17,5 

 

341 378 266 
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Table 48 - Comparison of growth rates for freight transport in million ton km between 

scenarios  

 

TransTools 

 

Scenario 

 

Road 2030 – Base Year 2050 - 2030  2030 – Base Year 2050 - 2030  

France 54% 38% 

 

45% 

 

Germany 17% 15% 

 

39% 

 

The Netherlands 42% 38% 

 

14% 19% 

Rail 

     

France 51% 44% 

 

45% 

 

Germany 16% 60% 

 

43% 

 

The Netherlands 39% 32% 

 

35% 41% 

IWW 

     

France 55% 48% 

 

51% 

 

Germany 9% 5% 

 

23% 

 

The Netherlands 19% 12% 

 

11% -30% 

 

B Overall Tables Passenger Flows 

B.1 SURE Area tables 

For Rail transport in billion pkm per year 

 

Type of traffic Motive Base Year 2018 2030 2050 

extern-intern Business 7,4 7,8 8,5 9,6 

extern-intern Other 6,1 6,4 6,9 7,5 

extern-intern Commute 0,7 0,7 0,7 0,7 

extern-intern Total 14,1 14,9 16,1 17,8 

intern-intern Business 1,9 2,0 2,2 2,4 

intern-intern Other 6,4 6,6 6,9 7,2 

intern-intern Commute 8,0 8,3 8,6 8,8 

intern-intern Total 16,3 16,8 17,6 18,4 

Total Business 9,3 9,8 10,7 12,0 

Total Other 12,5 13,0 13,7 14,7 

Total Commute 8,7 8,9 9,3 9,5 

Total Total 30,4 31,7 33,7 36,2 
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For road transport in billion pkm per year 

 
Type of traffic Motive BaseYear 2018 2030 2050 

extern-intern Business  50,49   52,72   56,06   61,17  
extern-intern Other  277,08   287,72   303,69   323,65  
extern-intern Commute  3,79   3,91   4,08   4,32  
extern-intern Total  331,36   344,35   363,82   389,14  
intern-intern Business  37,29   39,30   42,31   46,43  
intern-intern Other  320,30   334,31   355,32   381,78  
intern-intern Commute  47,79   49,51   52,08   54,60  
intern-intern Total  405,38   423,11   449,71   482,81  
Total Business  87,78   92,02   98,37   107,60  
Total Other  597,37   622,03   659,01   705,43  
Total Commute  51,59   53,41   56,16   58,92  
Total Total  736,74   767,46   813,53   871,95  

 

For air transport in million pkm 

 
Type of traffic Motive BaseYear 2018 2030 2050 

extern-intern Business  85,20   87,36   90,61   95,00  
extern-intern Other  233,06   242,89   257,64   271,94  
extern-intern Total  318,26   330,26   348,26   366,94  
intern-intern Business  0,02   0,02   0,02   0,02  
intern-intern Other  0,04   0,06   0,07   0,08  
intern-intern Total  0,06   0,08   0,10   0,10  
Total Business  85,22   87,39   90,64   95,02  
Total Other  233,10   242,95   257,72   272,01  
Total Total  318,32   330,33   348,36   367,04  

 

 

 

B.2 Lille Brussels tables 

Rail transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business 2,2 2,5 3,0 3,8 

From and to Other 1,1 1,2 1,4 1,7 

From and to Commute 0,8 0,8 0,9 1,1 

From and to Total 4,1 4,5 5,2 6,5 

Internal Business 0,0 0,0 0,0 0,0 

Internal Other 0,1 0,1 0,1 0,2 

Internal Commute 0,2 0,2 0,3 0,4 

Internal Total 0,3 0,4 0,4 0,6 

Total Business 2,3 2,5 3,0 3,8 

Total Other 1,2 1,3 1,5 1,9 

Total Commute 1,0 1,1 1,2 1,4 

Total Total 4,4 4,9 5,7 7,1 
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Road transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business  8,08   9,03   10,47   13,06  
From and to Other  42,60   47,15   53,98   66,67  
From and to Commute  5,46   6,00   6,79   8,22  
From and to Total  56,14   62,18   71,25   87,95  
Internal Business  0,19   0,21   0,24   0,33  
Internal Other  3,02   3,24   3,57   4,52  
Internal Commute  1,75   1,86   2,03   2,35  
Internal Total  4,96   5,31   5,84   7,20  
Total Business  8,27   9,24   10,71   13,39  
Total Other  45,62   50,39   57,56   71,19  
Total Commute  7,21   7,85   8,82   10,57  
Total Total  61,09   67,49   77,09   95,15  

 

Air transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business  20,03   20,66   21,59   23,63  
From and to Other  55,10   56,63   58,93   63,16  
From and to Total  75,13   77,29   80,51   86,66  
Internal Business  0,00   0,00   0,00   0,00  
Internal Other  0,00   0,00   0,00   0,00  
Internal Total  0,00   0,00   0,00   0,00  
Total Business  20,03   20,66   21,59   23,63  
Total Other  55,10   56,63   58,93   63,16  
Total Total  75,14   77,29   80,52   86,66  

 

 

B.3 Rhine Waal tables 

Rail transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business 4,5 4,7 4,9 5,1 

From and to Other 7,2 7,4 7,6 7,8 

From and to Commute 4,5 4,5 4,6 4,6 

From and to Total 16,2 16,6 17,1 17,4 

Internal Business 0,4 0,5 0,5 0,5 

Internal Other 2,6 2,6 2,6 2,6 

Internal Commute 3,0 3,0 3,0 2,9 

Internal Total 6,0 6,0 6,1 6,0 

Total Business 5,0 5,1 5,4 5,6 

Total Other 9,8 10,0 10,3 10,3 

Total Commute 7,4 7,5 7,6 7,5 

Total Total 22,2 22,6 23,2 23,4 

 

Road transport in billion pkm per year 
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Type of traffic Motive Base Year 2018 2030 2050 

From and to Business  49,35   50,88   53,17   55,39  
From and to Other  381,30   391,25   406,17   417,20  
From and to Commute  31,56   32,10   32,92   32,93  
From and to Total  462,21   474,23   492,26   505,51  
Internal Business  11,41   11,71   12,16   12,46  
Internal Other  137,06   139,92   144,22   145,77  
Internal Commute  23,54   23,85   24,32   23,99  
Internal Total  172,01   175,48   180,70   182,22  
Total Business  60,77   62,59   65,32   67,85  
Total Other  518,36   531,17   550,39   562,97  
Total Commute  55,10   55,95   57,24   56,92  
Total Total  634,22   649,72   672,96   687,73  

 

Air transport in billion pkm per year 

 
Type of traffic Motive Base Year  2030 2050 

From and to Business  65,85   67,69   70,44   72,87  
From and to Other  171,17   178,45   189,37   195,93  
From and to Total  237,02   246,14   259,81   267,84  
Internal Business  0,01   0,01   0,01   0,01  
Internal Other  0,01   0,02   0,02   0,02  
Internal Total  0,02   0,02   0,03   0,03  
Total Business  65,86   67,69   70,45   72,88  
Total Other  171,18   178,47   189,39   195,95  
Total Total  237,04   246,16   259,84   267,87  

 

B.4 Rhine Scheldt tables 

Rail transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business 2,7 3,0 3,5 4,4 

From and to Other 2,0 2,2 2,5 3,0 

From and to Commute 2,1 2,2 2,4 2,7 

From and to Total 6,8 7,4 8,4 10,1 

Internal Business 0,1 0,1 0,1 0,2 

Internal Other 0,5 0,6 0,7 0,8 

Internal Commute 0,9 1,0 1,2 1,4 

Internal Total 1,6 1,7 2,0 2,4 

Total Business 2,8 3,1 3,6 4,6 

Total Other 2,5 2,7 3,1 3,8 

Total Commute 3,0 3,3 3,6 4,1 

Total Total 8,3 9,1 10,3 12,5 
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Road transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business  23,85   25,61   28,24   32,79  
From and to Other  128,39   137,42   150,97   173,95  
From and to Commute  13,25   14,14   15,48   17,58  
From and to Total  165,49   177,17   194,68   224,32  
Internal Business  1,93   2,15   2,48   3,17  
Internal Other  19,48   21,47   24,44   29,84  
Internal Commute  5,37   5,86   6,58   7,71  
Internal Total  26,79   29,47   33,50   40,73  
Total Business  25,78   27,76   30,72   35,96  
Total Other  147,87   158,89   175,41   203,80  
Total Commute  18,62   20,00   22,06   25,29  
Total Total  192,27   206,64   228,19   265,05  

 

Air transport in billion pkm per year 

 
Type of traffic Motive Base Year 2018 2030 2050 

From and to Business  65,85   67,69   70,44   72,87  
From and to Other  171,17   178,45   189,37   195,93  
From and to Total  237,02   246,14   259,81   268,80  
Internal Business  0,01   0,01   0,01   0,01  
Internal Other  0,01   0,02   0,02   0,02  
Internal Total  237,04   246,16   259,84   268,83  
Total Business  65,86   67,69   70,45   72,88  
Total Other  171,18   178,47   189,39   195,95  
Total Total  474,06   492,30   519,65   537,63  

 

 

C Overall Tables Freight Flows 

C.1 SURE Area Tables 

Rail transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

extern-intern Dry Bulk  50,14   54,22   60,34   70,68  
extern-intern Liquid bulk  117,55   125,87   138,37   162,89  
extern-intern General Cargo  0,18   0,20   0,22   0,25  
extern-intern Containers  19,88   21,92   24,99   34,16  
  Total  187,75   202,22   223,93   267,97  
intern-intern Dry Bulk  15,68   17,05   19,12   22,69  
intern-intern Liquid bulk  9,55   10,85   12,79   16,77  
intern-intern General Cargo  0,06   0,06   0,07   0,08  
intern-intern Containers  2,72   2,95   3,29   3,96  
  Total  28,00   30,91   35,27   43,50  
Total Dry Bulk  65,81   71,28   79,47   93,37  
Total Liquid bulk  127,10   136,72   151,16   179,66  
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Type of traffic Type of goods Base Year 2018 2030 2050 

Total General Cargo  0,24   0,26   0,29   0,34  
Total Containers  22,60   24,87   28,29   38,12   

Total  215,75   233,13   259,20   311,48  

 

Road transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

extern-intern Dry Bulk  5,65   5,90   6,27   6,96  
extern-intern Liquid bulk  21,07   22,97   25,82   33,50  
extern-intern General Cargo  337,85   385,69   457,46   605,91  
extern-intern Containers  83,29   95,90   114,82   149,02  
  Total  447,85   510,46   604,36   795,39  
intern-intern Dry Bulk  10,58   11,03   11,71   14,43  
intern-intern Liquid bulk  10,43   12,44   15,47   21,40  
intern-intern General Cargo  200,02   228,22   270,53   345,89  
intern-intern Containers  50,51   59,43   72,81   98,43  
  Total  271,54   311,13   370,52   480,14  
Total Dry Bulk  16,23   16,93   17,98   21,38  
Total Liquid bulk  31,50   35,41   41,28   54,90  
Total General Cargo  537,86   613,91   727,99   951,80  
Total Containers  133,80   155,33   187,64   247,45   

Total  719,39   821,59   974,88   1,275,53  

 

Inland waterways in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

extern-intern Dry Bulk  33,55   37,49   43,39   55,47  
extern-intern Liquid bulk  18,96   19,43   20,12   21,10  
extern-intern General Cargo  -     -     -     -    
extern-intern Containers  91,66   101,18   115,46   138,91  
  Total  144,18   158,09   178,97   215,47  
intern-intern Dry Bulk  21,01   23,10   26,24   32,18  
intern-intern Liquid bulk  11,36   11,80   12,48   13,04  
intern-intern General Cargo  -     -     -     -    
intern-intern Containers  83,49   92,36   105,66   119,58  
  Total  115,86   127,27   144,38   164,80  
Total Dry Bulk  54,56   60,59   69,63   87,65  
Total Liquid bulk  30,32   31,23   32,60   34,14  
Total General Cargo  -     -     -     -    
Total Containers  175,16   193,54   221,12   258,48   

Total  260,03   285,36   323,35   380,27  
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C.2 Lille Brussels Tables 

Rail transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  2,46   2,99   3,78   5,54  
From and to Liquid bulk  3,57   4,06   4,81   6,52  
From and to General Cargo  0,01   0,01   0,01   0,01  
From and to Containers  0,68   0,79   0,95   1,34  
  Total  6,71   7,85   9,55   13,42  
Internal Dry Bulk  0,02   0,03   0,03   0,07  
Internal Liquid bulk  0,01   0,02   0,02   0,04  
Internal General Cargo  0,00   0,00   0,00   0,00  
Internal Containers  0,00   0,00   0,00   0,01  
  Total  0,04   0,05   0,06   0,11  
Total Dry Bulk  2,48   3,01   3,81   5,61  
Total Liquid bulk  3,58   4,08   4,83   6,56  
Total General Cargo  0,01   0,01   0,01   0,01  
Total Containers  0,68   0,79   0,95   1,35   

Total  6,75   7,89   9,61   13,53  

 

Road transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  0,26   0,31   0,39   0,59  
From and to Liquid bulk  0,63   0,78   1,00   1,42  
From and to General Cargo  5,25   6,38   8,06   11,85  
From and to Containers  5,85   7,36   9,62   13,12  
  Total  11,99   14,83   19,08   26,98  
Internal Dry Bulk  0,02   0,03   0,03   0,05  
Internal Liquid bulk  0,00   0,01   0,01   0,01  
Internal General Cargo  0,03   0,04   0,05   0,08  
Internal Containers  0,02   0,03   0,04   0,07  
  Total  0,08   0,10   0,13   0,21  
Total Dry Bulk  0,28   0,34   0,43   0,64  
Total Liquid bulk  0,64   0,78   1,01   1,43  
Total General Cargo  5,28   6,41   8,11   11,93  
Total Containers  5,87   7,39   9,66   13,19   

Total  12,07   14,93   19,21   27,19  

 

Inland waterways in million ton km 

 
Type of 
traffic 

Type of 
goods 

    Base Year 2018 2030 2050 

From and 
to 

Dry Bulk      0,26   0,31   0,39   0,59  

From and 
to 

Liquid bulk      0,63   0,78   1,00   1,42  

From and 
to 

General 
Cargo 

     5,25   6,38   8,06   11,85  

From and 
to 

Containers      5,85   7,36   9,62   13,12  

  Total      11,99   14,83   19,08   26,98  
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Type of 
traffic 

Type of 
goods 

    Base Year 2018 2030 2050 

Internal Dry Bulk      0,02   0,03   0,03   0,05  
Internal Liquid bulk      0,00   0,01   0,01   0,01  
Internal General 

Cargo 
     0,03   0,04   0,05   0,08  

Internal Containers      0,02   0,03   0,04   0,07  
  Total      0,08   0,10   0,13   0,21  
Total Dry Bulk      0,28   0,34   0,43   0,64  
Total Liquid bulk      0,64   0,78   1,01   1,43  
Total General 

Cargo 
     5,28   6,41   8,11   11,93  

Total Containers      5,87   7,39   9,66   13,19   
Total      12,07   14,93   19,21   27,19  

 

 

C.3 Rhine Waal Tables 

Rail transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  37,20   39,40   42,69   46,73  
From and to Liquid bulk  50,28   54,48   60,77   70,87  
From and to General Cargo  0,16   0,17   0,18   0,20  
From and to Containers  12,25   13,31   14,91   19,27  
  Total  99,90   107,36   118,56   137,07  
Internal Dry Bulk  3,92   4,11   4,39   4,59  
Internal Liquid bulk  2,45   2,73   3,15   3,65  
Internal General Cargo  0,02   0,02   0,02   0,02  
Internal Containers  0,73   0,78   0,85   0,94  
  Total  7,11   7,63   8,41   9,20  
Total Dry Bulk  41,12   43,51   47,09   51,32  
Total Liquid bulk  52,73   57,21   63,92   74,51  
Total General Cargo  0,18   0,19   0,20   0,22  
Total Containers  12,98   14,09   15,76   20,21   

Total  107,01   115,00   126,97   146,27  

 

Road transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  10,14   10,26   10,44   12,06  
From and to Liquid bulk  13,35   14,65   16,59   20,44  
From and to General Cargo  257,99   288,12   333,31   409,79  
From and to Containers  50,96   57,70   67,82   87,34  
  Total  332,44   370,73   428,17   529,62  
Internal Dry Bulk  3,86   4,27   4,90   5,76  
Internal Liquid bulk  1,46   1,66   1,96   2,55  
Internal General Cargo  49,41   55,50   64,65   79,81  
Internal Containers  6,74   7,82   9,44   12,18  
  Total  61,46   69,26   80,94   100,29  
Total Dry Bulk  14,00   14,54   15,34   17,81  
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Total Liquid bulk  14,81   16,31   18,55   22,99  
Total General Cargo  307,40   343,62   397,96   489,59  
Total Containers  57,69   65,52   77,26   99,51   

Total  393,90   439,99   509,11   629,91  

 

Inland waterways in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  32,88   36,04   40,78   49,25  
From and to Liquid bulk  18,72   19,34   20,27   20,97  
From and to General Cargo  -     -     -     -    
From and to Containers  99,33   109,82   125,55   146,79  
  Total  150,93   165,19   186,60   217,02  
Internal Dry Bulk  7,28   7,98   9,04   10,34  
Internal Liquid bulk  4,29   4,46   4,72   4,79  
Internal General Cargo  -     -     -     -    
Internal Containers  24,43   27,13   31,18   36,79  
  Total  35,99   39,57   44,93   51,92  
Total Dry Bulk  40,15   44,02   49,81   59,60  
Total Liquid bulk  23,01   23,80   24,98   25,76  
Total General Cargo  -     -     -     -    
Total Containers  123,75   136,95   156,73   183,58   

Total  186,92   204,76   231,53   268,94  

 

C.4 Rhine Scheldt Tables 

 

Rail transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  7,15   8,60   10,78   15,76  
From and to Liquid bulk  13,38   15,28   18,13   24,39  
From and to General Cargo  0,02   0,03   0,03   0,04  
From and to Containers  2,86   3,38   4,17   6,60  
  Total  16,27   18,69   22,33   31,03  
Internal Dry Bulk  0,23   0,30   0,42   0,74  
Internal Liquid bulk  0,28   0,35   0,44   0,70  
Internal General Cargo  0,00   0,00   0,00   0,00  
Internal Containers  0,04   0,05   0,06   0,12  
  Total  0,55   0,70   0,93   1,57  
Total Dry Bulk  7,37   8,91   11,20   16,50  
Total Liquid bulk  13,66   15,63   18,57   25,09  
Total General Cargo  0,02   0,03   0,03   0,05  
Total Containers  2,91   3,44   4,23   6,73   

Total  23,97   27,99   34,04   48,36  

 

Road transport in million ton km 

 
Type of traffic Type of goods Base Year  2030 2050 
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From and to Dry Bulk  2,75   2,91   3,16   4,24  
From and to Liquid bulk  6,17   7,48   9,44   13,73  
From and to General Cargo  121,22   141,51   171,95   234,32  
From and to Containers  46,88   56,40   70,69   106,97  
  Total  174,27   205,39   252,07   355,02  
Internal Dry Bulk  0,13   0,17   0,23   0,34  
Internal Liquid bulk  0,23   0,28   0,36   0,60  
Internal General Cargo  3,82   4,50   5,53   7,86  
Internal Containers  2,19   2,62   3,25   4,61  
  Total  6,37   7,58   9,38   13,39  
Total Dry Bulk  2,88   3,09   3,40   4,57  
Total Liquid bulk  6,40   7,76   9,80   14,32  
Total General Cargo  125,04   146,01   177,47   242,18  
Total Containers  49,07   59,02   73,94   111,57   

Total  183,39  215,88  264,61   372,65  

 

Inland waterways transport in million ton km 

 
Type of traffic Type of goods Base Year 2018 2030 2050 

From and to Dry Bulk  16,23   19,05   23,27   31,97  
From and to Liquid bulk  10,18   10,65   11,36   11,90  
From and to General Cargo  -     -     -     -    
From and to Containers  65,69   74,89   88,67   109,61  
  Total  75,87   85,54   100,03   121,52  
Internal Dry Bulk  0,77   0,95   1,22   1,75  
Internal Liquid bulk  0,43   0,50   0,60   0,68  
Internal General Cargo  -     -     -     -    
Internal Containers  4,81   5,83   7,36   7,87  
  Total  6,01   7,28   9,19   10,30  
Total Dry Bulk  17,00   20,00   24,49   33,72  
Total Liquid bulk  10,61   11,15   11,95   12,58  
Total General Cargo  -     -     -     -    
Total Containers  70,51   80,72   96,04   117,48   

Total  98,12   111,86   132,48   163,79  
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Annex 9. Toolkit 

The network analysis shows a snippet from the information that is available within the datasets at hand. 

To be able to better show all the different cut throughs that the baseline information contains a toolkit is 

under development in which the different stakeholders can make relevant selections from their perspective.  

In this Annex the proposed functionality of the toolkit is described along three lines as discussed with the 

stakeholders during a stakeholder meeting. These are: 

1. Geographical scoping 

2. Traffic flow & composition 

3. Timeline & trends 

A. Geographical Scoping 

The level of analysis for the toolkit will be the NUTS3-level for the zones within the STISE area itself. Fur-

thermore for the involved Ten-T corridors (Rhine - Alpine, North-Sea Mediterranean, North-Sea - Baltic) the 

nodes outside the STISE are added on a NUTS3 level as well (e.g. Milan, Genoa, Lyon, etc.). For each of 

these specific zones the traffic and transport flows will be shown. See the figure below for a better under-

standing regarding the Ten-T corridors. This well help stakeholders understand the transport flows that are 

involved with the Ten-T corridors and help identify important connections from the STISE area. 

For the other zones bordering the STISE area and the corridors will be aggregated to a NUTS2 level, in 

other words certain areas will be grouped to a higher level to measure traffic flows in more generic terms. 

The rest of the zones are aggregated to NUTS 1 level for Europe & NUTS 0 for the other continents. This to 

allow for a grouped presentation of the data whilst keeping the level of detail that will show sufficient insight 

in the transport flows. 

With this geographical scoping also a set of geographical selection options will be introduced, these are in 

no particular order: 

- Selection for a corridor or the SURE area as a whole (i.e. Rhine Scheldt, Rhine Waal & Lille – 

Brussels) 

- Distinction between internal SURE area transport, internal – external (and v.v.) transport and ex-

ternal transport flows. 

 



INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 

144 ESPON // espon.eu 

 

Figure 37 – Map 1 TEN-T Corridor Overview 

B. Transport Flow & Composition 

Within the model, a distinction is made between passenger and freight transport. For passenger the modal-

ities available are Air, Rail and Road, for freight these are Road, Rail, Inland Waterways, Roll-on – Roll-off 

and Sea Shipping. 

For passenger transport the tool will present the following aspects: 

- The total transport of passenger km (as well as passengers) travelled for the three modalities men-

tioned above shown per zone. 

- The modal split between the modalities  

- The networks for road and rail that are used to travel. 

- For passenger transport also a distinction is made in the motive people have for travelling, on a 

high level this is business, commute and other (i.e. leisure). These will be added to the tool as well. 

 For freight transport the tool will present the following aspects 

- The total transport between zones for tons and ton-kilometres  

- The modal split for specific connections or selections 

- For freight transport a distinction on high level is made between four types of goods that are trans-

ported: liquid bulk, dry bulk, containers and general cargo. These will be added to the tool as well. 

Two of the emission indicators (that have already been shown) will be added to the toolkit. 

C. Timeline & Trends 

As indicated the scenario years that are available are the Base year (2010) - 2030 - 2050. These years will 

be presented as a selection option, but also to show the relative difference between the different years to 

show the expected growth rate towards 2050. 

These growth rates trends will be complemented by the expected growth of relevant socio-economic infor-

mation such as population, GDP, tourism and level of urbanization.   
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D. Other Remarks 

The toolkit is currently under development and will be presented in the OmniTrans Next environment from 

Goudappel. It is foreseen that an introduction will be provided as well as an instruction on what the tool can 

and cannot do.  

Hereby we note that the more detailed data that user can select will give an idea of the order of magnitude 

for the transport flows, however since it is based on simulation these numbers are not to be used as the 

truth. 
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Annex 10. Emission 
Factors: Emission 
Indicators 

In this Section, the emission indicators (and energy use indicators) for the different vehicle categories as 

used in the model calculations are presented. The following emission indicators are included: 

- CO2-equivalents (well-to-tank) 

- CO2-equivalents (tank-to-wheel) 

- NOx (tank-to-wheel) 

- PM10 (combustion, tank-to-wheel) 

- PM10 (wear) 

The energy use per fuel technology is also reported. 

At the beginning of each Subsection, a short description of the used sources is presented. 

A Policy Assumptions 

For the year 2018, the emission indicators are based on statistical data, which means that there is relatively 

little uncertainty. For the future years, there is uncertainty with regards to the different developments which 

might influence the emission factors. 

This baseline scenario includes autonomous developments based on current legislation, such as improve-

ments in energy efficiency and emissions due to fleet renewal. Also, a certain level of technical developments 

is assumed, based on expected future trends or historical data. 

Specific policies which might have a great impact on the emission indicators, but are not yet established 

policy, are not included in these numbers, in line with plan studies by national governments. An example of 

such a possible future policy is the ambition to increase the amount of biofuel for IWT according the Green 

Deal on Maritime and Inland Shipping and Ports. Also the effect of ZE zones in different cities on the vehicle 

fleet in the SURE are not included in the baseline scenario. Since these developments are impossible to 

predict with certainty, the future emission indicators as presented in this Section should be regarded as a 

probable scenario based on current policies and trends rather than a certainty. 

B Fuel and Electricity 

For all vehicle categories, the well-to-tank emissions for CO2 are calculated based on the energy use and 

emission factors per energy unit specific to the fuel which are based on (CE Delft, 2021). 

The emissions of electricity production are based on estimates from the EEA (European Energy Agency, 

2020) and are shown in Table 49 below.  

 

Table 49 – Estimates EEA emissions of electricity production 

 

Year 2018 2030 2050 

CO2 Emissions 

[gCO2e/kWh] 

300 100 0 
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C Passenger Cars 

The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based on HBEFA 

4.1 ( (INFRAS, 2019)). Since the year 2018 is not one of the output years, the emission factors for this year 

are a linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based 

on STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use 

from HBEFA with WTT CO2-emission factors per energy unit based on STREAM freight transportation (CE 

Delft, 2021). 

For some emission factors, additional calculations had to be made. In these cases, a short explanation is 

provided in the footnotes. 

Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 

have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-

nologies with respect to the total vehicle kilometers. For the base year, the relative shares have been con-

structed with use of the share of each fuel technology in the total amount of vehicles in the SURE area 

countries (ACEA, 2021), the country’s share in the total fleet of the SURE area and the average yearly 

mileage per fuel technology in the Netherlands (CBS, 2021)43. For future years, the weight of each fuel 

technology in the total amount of vehicle kilometers was modelled based on to the fleet development in the 

baseline scenario of to the assessment of the European Green Deal (European Commission, 2020). The 

yearly mileages of the different fuel technologies are assumed to be constant over time. 

Table 50 gives the share in vehicle kilometers for the technologies over the different years.  

Table 51 to Table 54 contain the applied emission factors per technology and the resulting average emission 

indicators. 

 

Table 50 - Share of passenger car technologies in vehicle-kilometres 

Year 2018 2030 2050 

Diesel 49% 40% 22% 

Gasoline 46% 35% 15% 

ICE gaseous 1% 2% 3% 

Plug in Hybrid 3% 11% 29% 

Electric 1% 11% 27% 

Fuel cell 0% 0% 5% 

 

  

43 It is possible that the average mileage per fuel technology in the Netherlands slightly differs from the SURE area aver-

age. However, we found that for Belgium the average mileage is comparable. For the other sure area countries, it was 

assumed that the yearly mileages are comparable. 
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Table 51 - Greenhouse gas emissions of passenger cars 

gCO2e/vkm Tank-to-wheel Well-to-tank 

Year 2018 2030 2050 2018 2030 2050 

Diesel 167,82 159,34 126,14 53,64 51,25 40,57 

Gasoline 166,08 149,05 120,29 50,13 47,89 37,91 

ICE gaseous 140,39 120,82 95,39 21,86 19,06 15,08 

Plug in Hybrid 69,39 58,61 47,09 55,91 39,83 26,16 

Electric - - - 69,77 23,26 0,00 

Fuel cell44 - - - 244,18 81,39 0,00 

Weighted average 163 126 62 51,73 44,96 22,52 

 

Table 52 - NOx emissions of passenger cars 

gNOx/vkm Tank-to-wheel 

year 2018 2030 2050 

Diesel 0,89 0,33 0,05 

Gasoline 0,12 0,05 0,04 

ICE gaseous 0,24 0,07 0,06 

Plug in Hybrid 0,11 0,02 0,02 

Electric - - - 

Fuel cell - - - 

Weighted average 0,50 0,15 0,02 

 

Table 53 - PM10 emissions of passenger cars 

gPM10/vkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

Diesel 0,008 0,002 0,001 0,01 0,01 0,01 

Gasoline 0,002 0,001 0,001 0,01 0,01 0,01 

ICE gaseous 0,005 0,002 0,001 0,01 0,01 0,01 

Plug in Hybrid 0,001 0,000 0,000 0,01 0,01 0,01 

Electric - - - 0,01 0,01 0,01 

Fuel cell - - - 0,01 0,01 0,01 

Weighted average 0,005 0,001 0,000 0,01 0,01 0,01 

 

  

44 The well-to-tank CO2 emissions for hydrogen passenger cars were calculated based on the well-to-tank emissions of 

electric passenger cars and conversion factors from (CE Delft, 2021). In this calculation, it is assumed that the hydrogen 

is produced from electricity with average EU emissions of electricity production. 
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Table 54 - Energy use of passenger cars 

MJ/vkm Combustion 

year 2018 2030 2050 

Diesel 2,43 2,32 1,84 

Gasoline 2,40 2,18 1,76 

ICE gaseous 2,38 2,07 1,64 

Plug in Hybrid - fossil45 1,67 1,60 1,27 

Plug in hybrid - electricity 0,26 0,24 0,19 

Electric 0,84 0,84 0,84 

Fuel cell [hydrogen]46 1,26 1,26 1,26 

 

D Light Commercial Vehicles 

The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based  HBEFA 4.1 

(INFRAS, 2019). Since the year 2018 is not one of the output years, the emission factors for this year are a 

linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based on 

STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use with 

emission factors based on STREAM freight transportation (CE Delft, 2021). 

For some emission factors, additional calculations had to be made. In these cases, a short explanation is 

provided in the footnotes. 

Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 

have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-

nologies with respect to the total vehicle kilometers. For the base year, the relative shares have been con-

structed with use of the share of each fuel technology in the total amount of vehicles in the SURE area 

countries (ACEA, 2021), and the country’s share in the total fleet of the SURE area .47 For future years, the 

weight of each fuel technology in the total amount of vehicle kilometers was modelled based on to the fleet 

development in the baseline scenario of to the assessment of the European Green Deal (European 

Commission, 2020). 

Table 55 gives the share in vehicle kilometers for the technologies over the different years.  

Table 56 to Table 59 contains the relevant emission factors. 

 

  

45 The energy use (both fossil fuels and electricity) of plugin hybrid passenger cars was calculated based on the average 

share of electric kilometers for plug-in hybrid passenger cars in the Netherlands Invalid source specified. and MJ/MJ 

energy conversion factors from gasoline to electricity for passenger cars (CE Delft, 2014). 

46 The energy use of hydrogen passenger cars was calculated from the energy use of electric cars, with use of MJ/MJ 

conversion factors from (CE Delft, 2021). 

47 The hare are based on the share in vehicles. The main technology for vans is diesel (94%)..No differentiation The share 

of a technology in vehicle kilometres is assumed to be the same as the share of the vehicles per technology. 
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Table 55 - Share of van technologies in vehicle-kilometres 

Year 2018 2030 2050 

Diesel 94% 86% 47% 

Gasoline 6% 3% 1% 

ICE gaseous 0% 0% 0% 

Plug in Hybrid 0% 4% 18% 

Electric 1% 6% 25% 

Fuel cell 0% 0% 9% 

 

Table 56 - Greenhouse gas emissions of light commercial vehicles 

gCO2e/vkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

Diesel  247,05   205,98   160,23   78,96   66,25   51,53  

Gasoline  191,54   144,78   113,64   19,12   14,61   11,47  

ICE gaseous  171,72   139,12   111,18   31,86   26,42   21,12  

Plug in Hybrid  112,22   85,54   67,71   95,74   60,34   39,16  

Electric  -     -     -     126,95   44,04   -    

Fuel cell48  -     -     -     444,32   154,12   -    

Weighted average 242 186 90 75,90 63,01 31,54 

 

Table 57 - NOx emissions of light commercial vehicles 

gNOx/vkm Tank-to-wheel 

year 2018 2030 2050 

Diesel  1,43   0,26   0,11  

Gasoline  0,24   0,03   0,03  

ICE gaseous  3,46   2,87   2,30  

Plug in Hybrid49  1,14   0,21   0,08  

Electric  -     -     -    

Fuel cell  -     -     -    

Weighted average  1,35   0,24   0,07  

 

  

48 The well-to-tank CO2 emissions for hydrogen LCV’s were calculated based on te well-to-tank emissions of LCV’s and 

conversion factors from (CE Delft, 2021). In this calculation, it is assumed that the hydrogen is produced from electricity 

with average EU emissions of electricity production. 

49 The HBEFA value for Plug-in Hybrid as been adapted to 80% of the value of Diesel. This choice was made as the 

HBEFA is too high in comparison to the diesel value. 
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Table 58 - PM10 emissions of light commercial vehicles 

gPM10/vkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

Diesel  0,03   0,03   0,03   0,04   0,04   0,04  

Gasoline  0,03   0,03   0,03   0,04   0,04   0,04  

ICE gaseous  0,01   0,01   0,01   0,04   0,04   0,04  

Plug in Hybrid  0,01   0,01   0,01   0,04   0,04   0,04  

Electric  -     -     -     0,04   0,04   0,04  

Fuel cell  -     -     -     0,04   0,04   0,04  

Weighted average 0,03 0,03 0,02  0,04   0,04   0,04  

 

Table 59 - Energy use of light commercial vehicles 

MJ/vkm Combustion 

year 2018 2030 2050 

Diesel  3,57   3,00   2,33  

Gasoline  2,77   2,12   1,66  

ICE gaseous  3,46   2,87   2,30  

Plug in Hybrid - fossil50  2,72   2,28   1,77  

Plug in hybrid - electricity  0,43   0,36   0,28  

Electric  1,52   1,59   1,59  

Fuel cell [hydrogen]  2,30   2,39   2,40  

 

E Heavy Goods Vehicles 

The tank-to-wheel emission factors for CO2, NOx, PM10 (combustion) and energy use are based  HBEFA 4.1 

(INFRAS, 2019). Since the year 2018 is not one of the output years, the emission factors for this year are a 

linear interpolation between the output of 2015 and 2020. The PM10 (wear) emission factors are based on 

STREAM freight transport 2020 and the well-to-tank CO2 emissions are calculated from the energy use with 

emission factors based on STREAM freight transportation (CE Delft, 2021). 

For some emission factors, additional calculations had to be made. In these cases, a short explanation is 

provided in the footnotes. 

Since Transtools3 does not distinguish between fuel types in its output, weighted average emission factors 

have been constructed from the emission factors per fuel technology and relative shares of these fuel tech-

nologies with respect to the total vehicle kilometers.  

 

 

 

 

  

50 The energy use (both fossil fuels and electricity) of plugin hybrid LCV’s was calculated based on MJ/MJ conversion 

factors from (CE Delft, 2021). 



INTERIM REPORT // STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta 

152 ESPON // espon.eu 

For the base year, the relative shares have been constructed with use of the share of each fuel technology 

of the total amount of vehicles in the SURE area countries (ACEA, 2021) , the country’s share in the total 

fleet of the SURE area and an estimation of the yearly average mileage per fuel type51. For future years, the 

weight of each fuel technology in the total amount of vehicle kilometres was modelled based on to the fleet 

development in the baseline scenario of to the assessment of the European Green Deal (European 

Commission, 2020)  

Table 61 to Table 63 contain the relevant emission factors. 

 

Table 60 - Share of truck technologies in vehicle-kilometres 

Year 2018 2030 2050 

Diesel 100% 77% 13% 

Gasoline 0% 16% 26% 

ICE gaseous 0% 6% 17% 

Plug in Hybrid 0% 1% 19% 

Electric 0% 0% 26% 

Fuel cell 100% 77% 13% 

 

Table 61 - Greenhouse gas emissions of heavy goods vehicles. 

gCO2e/vkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

Diesel 851,24 671,94 510,07 272,04 216,11 164,05 

ICE gaseous 501,72 465,51 370,88 95,19 90,32 71,96 

Plug in Hybrid52 680,99 537,55 408,06 330,46 202,76 131,24 

Electric  -     -     -    302,67 106,97 0,00 

Fuel cell  -     -     -    1.059,34 374,41 0,00 

Weighted average 850 627 230 271,51 194,57 61,69 

 

Table 62 - NOx emissions of heavy goods vehicles. 

gNOx/vkm Tank-to-wheel 

year 2018 2030 2050 

Diesel 7,38 5,78 1,35 

ICE gaseous 0,74 0,40 0,39 

Plug in Hybrid 5,91 4,63 1,08 

Electric - - - 

Fuel cell - - - 

Weighted average 7,36 4,82 0,45 

  

51 It was assumed that, due to the shorter range, only trucks which drive less than 400km per day electrify before 2030. 

With use of provided data from Statistics Netherlands, it was established that this category of trucks has a 30% lower 

yearly mileage compared to the average of all trucks. The assumption was made that all non-electric trucks have on 

average equal yearly mileages (which increase with a higher share of electric vehicle, since this means that more trucks 

with relatively low mileage are electrified). 

52 The CO2 emission factors of plugin-hybrid trucks were calculated with use of conversion factors from (CE Delft, 2021). 
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Table 63 - PM10 emissions of heavy goods vehicles. 

gPM10/vkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

Diesel 0,004 0,004 0,004 0,004 0,004 0,004 

ICE gaseous 0,004 0,004 0,004 0,004 0,004 0,004 

Plug in Hybrid 0,004 0,004 0,004 0,004 0,004 0,004 

Electric 0,004 0,004 0,004 0,004 0,004 0,004 

Fuel cell 0,004 0,004 0,004 0,004 0,004 0,004 

Weighted average 0,004 0,004 0,004 0,004 0,004 0,004 

 

Table 64 - Energy use of heavy goods vehicles. 

MJ/vkm Combustion 

year 2018 2030 2050 

Diesel 12,31 9,78 7,42 

ICE gaseous 10,35 9,82 7,82 

Plug in Hybrid - fossil53 9,85 7,82 5,94 

Plug in hybrid - electricity 1,35 1,08 0,82 

Electric 3,63 3,85 2,96 

Fuel cell [hydrogen]  5,49   5,82   4,47  

 

F Aviation – Passengers 

For passenger flights, a distinction is made between short haul (<700km) and medium and long haul 

(>700km). 

The greenhouse gas (Table 65) and energy use (Table 68) factors are presented per passenger-kilometer, 

since these are relevant for all stages of the flight. The NOx (Table 66) and PM10 (Table 67) emissions are 

presented in units per passenger per landing-and-take-off (LtO) cycle, since those emissions have negligible 

effect at high altitude. 

The 2018 emission factors are based on (CE Delft, 2021) and are considered to be representative for the 

SURE area.  

For the future emission factors, a 1% yearly efficiency improvement was assumed for both energy use, CO2 

emissions, NOx emissions and PM10 (exhaust) emissions. This choice is motivated by the projected effi-

ciency improvements from two recent studies (ICAO, 2019; EEA; EASA; Eurocontrol, 2019)54.  

  

53 The energy use (both fossil fuels and electricity) of plugin hybrid HGV’s was calculated based on MJ/MJ conversion 

factors from (CE Delft, 2021). 

54 This is a lower estimate than the ICAO goals of 2% fuel efficiency improvements per year. However, they indicate that 

in the base line scenario, even with the most optimistic scenario, only 1,37% yearly improvements are achieved.  
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Table 65 - Greenhouse gas emissions of aviation - passengers. 

gCO2e/pkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

short haul (<700km) 135,43 120,05 98,19 37,62 29,52 19,71 

long haul (>700km)  76,94 68,20 55,78 21,37 16,77 11,20 

Weighted average 79,16 70,16 57,39 26,84 21,06 14,06 

 

Table 66 - NOx emissions of aviation - passengers. 

gNOx/p/LTO Tank-to-wheel 

year 2018 2030 2050 

short haul (<700km) 127,41 112,93 92,37 

long haul (>700km)  106,16 94,10 76,96 

Weighted average 113,31 100,43 82,14 

 

Table 67 - PM10 emissions of aviation - passengers. 

gPM10/p/LTO Well-to-wheel Combustion Well-to-wheel Wear 

year 2018 2030 2050 2018 2030 2050 

short haul (<700km) 0,77 0,68 0,56 0,90 0,90 0,90 

long haul (>700km)  0,60 0,53 0,44 0,69 0,69 0,69 

Weighted average 0,66 0,58 0,48 0,76 0,76 0,76 

 

Table 68 – Energy use of aviation - passengers. 

MJ/pkm Combustion 

year 2018 2030 2050 

short haul (<700km) 1,88 1,67 1,36 

long haul (>700km)  1,07 0,95 0,77 

 

G Aviation – Freight 

For freight flights, a distinction is made between short haul (<700km) and medium and long haul (>700km). 

Greenhouse gas emissions (Table 69) and energy use (Table 72) factors are presented per ton-kilometer, 

since these are relevant for all stages of the flight. The NOx (Table 66) and PM10 (Table 67) emissions are 

presented in units per ton per landing-and-take-off (LtO) cycle, since those emissions have negligible effect 

at high altitude.  

The 2018 emission factors are based on (CE Delft, 2021) and considered representative for all flights in the 

SURE area55.  

For the future emission factors, the same assumptions as for passenger flights have been used. 

 

  

55 This is representative for flights leaving from airports in other SURE area countries. 
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Table 69 - Greenhouse gas emissions of aviation - freight 

gCO2e/tkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

short haul (<700km) 1.191,19 1.055,86 863,59 330,89 259,65 173,35 

long haul (>700km)  434,38 385,03 314,92 120,66 94,69 63,21 

Weighted average 436,13 386,58 316,18 141,96 111,40 74,37 

 

Table 70 - NOx emissions of aviation - freight 

gNOx/t/LTO Tank-to-wheel 

year 2018 2030 2050 

short haul (<700km) 2040,28 1.808,48 1.479,16 

long haul (>700km)  501,44 444,47 363,53 

Weighted average 657,35 582,66 476,56 

 

Table 71  PM10 emissions of aviation - freight 

gPM10/t/LTO Well-to-wheel Combustion Well-to-wheel Wear 

year 2018 2030 2050 2018 2030 2050 

short haul (<700km) 10,08 8,94 7,31 11,88 11,88 11,88 

long haul (>700km)  2,45 2,17 1,78 2,81 2,81 2,81 

Weighted average 3,23 2,86 2,34 3,73 3,73 3,73 

 

Table 72 - Energy use of aviation - freight 

MJ/tkm Combustion 

year 2018 2030 2050 

short haul (<700km) 16,54 14,66 11,99 

long haul (>700km)  6,03 5,35 4,37 

 

H Rail – Passengers 

For passenger trains, a distinction is made between electric- and diesel local trains, electric InterCitys and 

electric high speed trains. 

The 2018 TTW CO2-emissions and energy use of all four train types are based on representative emissions 

for the Netherlands (Rijkswaterstaat, 2021). The NOx and PM10 (combustion) emission factors are based on 

emission values of 42 g NOx/ kg diesel and 0.96 g PM10 per kg diesel according to (IFEU et al, 2019). The 

non-exhaust PM10 emission factors are based on (CE Delft, 2014). 

For the 2030 and 2050 emission factors, the following assumptions were made: 

- For the CO2 emission factors, a yearly efficiency increase of 2% was assumed. This is in line with 

the achieved efficiency improvements in the last decade as well as ambitions of the Dutch Railways 

for future years (Nationale Spoorwegen, 2020). Different sources for the Netherlands 

(Kennisinstituut voor Mobiliteitsbeleid, 2016; CE Delft, 2021) and Germany (Fraunhofer ISI; CE 

Delft; Ramboll, 2020) show that these efficiency improvements are roughly in line with past achieve-

ments and future expectations (Planbureau voor de leefomgeving, 2020). 
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- For NOx emissions, the future emission factors are reaching the level of the stage V emission 

standard (3 g NOx/ kWh). It is assumed that 50% of the engines meets this standard in 2030 and 

100% in 2050.. 

- For exhaust PM10 emissions, the future emission factors are reaching the level of the stage V emis-

sion standard (0,025 g/ kWh). It is assumed that 50% of the engines meets this standard in 2030 

and 100% in 2050... The non-exhaust PM10 emission factors were assumed to be constant over 

time. 

 

Table 73 - Greenhouse gas emissions of passenger trains 

gCO2e/pkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

electric - intercity - - - 11,35 2,92 0,00 

electric - high speed - - - 13,53 3,49 0,00 

electric - local - - - 22,69 5,85 0,00 

diesel - local 69,00 53,36 35,62 22,04 17,04 11,38 

 

Table 74 - NOx emissions of passenger trains 

gNOx/pkm Tank-to-wheel 

year 2018 2030 2050 

electric - intercity - - - 

electric - high speed - - - 

electric - local - - - 

diesel - local 0,99 0,64 0,29 

 

Table 75 - PM10 emissions of passenger trains 

gPM10/pkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

electric - intercity - - - 0,016 0,016 0,016 

electric - high speed - - - 0,013 0,013 0,013 

electric - local - - - 0,026 0,026 0,026 

diesel - local 0,02 0,01 0,00 0,029 0,029 0,029 

 

Table 76 - Energy use of passenger trains 

MJ/pkm Combustion 

year 2018 2030 2050 

electric - intercity 0,14 0,11 0,07 

electric - high speed 0,16 0,13 0,08 

electric - local 0,27 0,21 0,14 

diesel - local 1,00 0,77 0,51 
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I Rail – Freight 

For freight trains, a distinction was made between container trains and ‘other’ trains56, which both can either 

be electric or diesel. 

The 2018 emission factors are based on (CE Delft, 2021).  

For the years 2030 and 2050, the same efficiency improvements were assumed as for passenger trains. 

 

Table 77 – Greenhouse gas emissions of freight trains 

gCO2e/tkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

electric - container - - - 9,17 2,40 0,00 

electric - other - - - 6,67 1,74 0,00 

diesel - container 20,30 15,93 10,63 6,41 5,03 3,36 

diesel - other 14,40 11,30 7,54 4,64 3,64 2,43 

 

Table 78 – NOx emissions of freight trains 

gNOx/tkm Tank-to-wheel 

year 2018 2030 2050 

electric - container - - - 

electric - other - - - 

diesel - container 0,29 0,19 0,08 

diesel - other 0,20 0,13 0,06 

 

Table 79 – PM10 emissions of freight trains. 

gPM10/tkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

electric - container - - - 0,007 0,007 0,007 

electric - other - - - 0,005 0,005 0,005 

diesel - container 0,007 0,004 0,000 0,007 0,007 0,007 

diesel - other 0,005 0,000 0,000 0,005 0,005 0,005 

 

Table 80 – Energy use of freight trains. 

MJ/tkm Combustion 

year 2018 2030 2050 

electric - container 0,11 0,09 0,06 

electric - other 0,08 0,06 0,04 

diesel - container 0,29 0,23 0,15 

diesel - other 0,21 0,16 0,11 

 

  

56 The ‘other’ category mainly consists of bulk/packaged goods transport. 
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J Inland Navigation 

For inland navigation, no distinction is made between different vessel types.  

The 2018 emission factors are average for the Rhine area and based on (Fraunhofer, CE Delft, 2020) and  

(CE Delft, 2021). 

The future emission factors for CO2 are in line with (European Commission, 2020). The NOx an PM emission 

factors have been estimated based on an engine fleet model and emission factors per technology developed 

in the CLINSH project (to be published in 2021).  

 

Table 81 - Greenhouse gas emissions of inland navigation. 

gCO2e/tkm Tank-to-wheel Well-to-tank 

year 2018 2030 2050 2018 2030 2050 

Average vessel 24,75 20,64 15,26 8,09 6,75 4,99 

 

Table 82 - NOx emissions of inland navigation. 

gNOx/tkm Tank-to-wheel 

year 2018 2030 2050 

Average vessel 0,50 0,41 0,17 

 

Table 83 - PM10 emissions of inland navigation. 

gPM10/tkm Combustion Wear 

year 2018 2030 2050 2018 2030 2050 

Average vessel 0,014 0,011 0,004 - - - 

 

Table 84 - Energy use of inland navigation. 

MJ/tkm Combustion 

year 2018 2030 2050 

Average vessel 0,35 0,29 0,21 
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Annex 11. Maps from 
Transtools 

A Zoning Used for Analysis 

 

 

Figure 38 – Map with zoning used for the analysis 
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Figure 39 – Aggregation of zoning from Transtools 
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B Networks from Transtools 

 

Figure 40 - Overview of the speed on the networks (in km/h) from Transtools3 
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Figure 41 - Overview of the rail links with speed (in km/h) from Transtool3 
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Annex 12. Map of Cities 
targeted by the ZEZ Policy 
Measure 
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Figure 42 – Map of cities in the SURE area targeted by the ZEZ policy measure
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Annex 13. Preliminary 
Overview of existing LEZ in 
the SURE Area 
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Annex 14. Case Studies 
LEZ 

Several case studies are presented in this section, providing information on Expected Behavioral Responses 

in different contexts. 

A Source: ADEME, "Low Emission Zones (LEZ) across 

Europe - Deployment, feedback, impact assessment 

and system efficiency", 2020 (Pages 128 et following) 

Sweden 

Sweden is a pioneer in the implementation of low-emission zones, since three Swedish cities implemented 

this scheme in 1996, including Stockholm. A report submitted in 2008 by the Stockholm City Transport Office 

shows that its low-emission zone has led to a change in the vehicle fleet and more specifically an energy 

substitution: 

- For trucks: decrease in the number of gasoline trucks in favour of gas and diesel  

- For buses: reduction in the number of petrol and diesel buses in favour of ethanol and gas  

Netherlands 

The following graph shows the difference in the composition of the fleet between cities that have a low-

emission zone and those that do not. The "less polluting" vehicles are in greater proportion in cities operating 

an LEZ, which proves the impact of the LEZ on fleet renewal. The study from which this graph is derived 

also indicates that the proportion of Euro V vehicles is 25% in cities operating an LEZ compared to 13% in 

cities without an LEZ.  

 

 

Figure 43 - Composition of the park in and outside Dutch LEZs - Source: Buck 
Consultants International and Goudappel Coffeng (2009) 

https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/A5EA6365-18A2-4D77-9FF2-C54427057532?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2020_Les%20ZBE%20a%20travers%20l'Europe_Ademe.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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According to an article by the Dutch Central Bureau of Statistics (Centraal  Bureau voor de Statistiek,CBS) 

published in July 2017, the decrease in the number of old diesel vehicles is by far the most significant in 

Rotterdam and Utrecht compared to other cities in the country. Two municipalities have each introduced an 

LEZ in recent years for passenger vehicles, as well as a financial support program for the owners of vehicles 

affected by traffic restrictions. Since the beginning of 2016, a LEZ has been in force in Rotterdam for pas-

senger vehicles. Between 1 January 2016 and 1 January 2017, the number of diesel vehicles prior to the 

Euro 3 standard almost halved (-45%), from around 3,200 to 2,200 vehicles (see figure below). 

 

Figure 44 – Decrease of number of Diesel vehicles 2016-2017 (LEZ Rotterdam) 

 

By way of comparison, in the country's other highly urbanized cities, the number of older diesel vehicles 

decreased by 21% compared to the previous year. In the Netherlands, the average decrease between 2016 

and 2017 is 18%.  

In Utrecht, an LEZ for passenger cars was introduced in 2015 (traffic prohibited for diesel vehicles prior to 

Euro 3). In2014 and early 2016, the decrease observed on these vehicles is much greater than for other 

years and other cities in the country: about -40% between 2014 and 2015, about -35% between 2015 and 

2016 (see Figure 83). Between 2016 and 2017, the decrease is less significant than the previous two years 

but is still -20%, up to the national average decrease. Thus, on 1 January 2017, the number of diesel vehicles 

prior to Euro 3 in Utrecht was the lowest of the four largest cities in the Netherlands. In Amsterdam and The 

Hague, there is still no LEZ for passenger cars. The number of older diesel-powered vehicles decreased in 

these cities at the beginning of 2017 by -24% and -20% respectively compared to the previous year. 
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Figure 45 – Impact of the Utrecht LEZ 

 

Germany - Berlin 

The Berlin Senate carried out an ex ante study of road traffic and the composition of the park following the 

establishment of the Low Emission Zone. This study shows that the LEZ does not really show a downward 

trend in the number of vehicles on the road. The sharp drop in traffic observed between 2007 and 2008 (as 

a reminder, the Berlin LEZ started in January 2008) is general and can be explained by the peaks in fuel 

prices and Berlin's transport policy to promote cleaner modes of transport. 

On the other hand, the LEZ has had a clear influence on the modernisation of diesel vehicles.  

Thus, in September 2010, euro 4 and euro 3 light diesel vehicles equipped with a particle filter represented 

91% of the fleet, while the projection on the same horizon without an LEZ gave a rate of 49% for the same 

category of vehicle.  

Impacts on freight transport 

A study was conducted in 2011 by Danielis on the Milan Ecopass and brings results on the subject. The 

number of daily cargo vehicles in the Ecopass area was 13,040 before the introduction of the system, and 

9,521 after. This means that the supply of companies and residents of the centre of Milan continued to take 

place (without any major problems identified) with 27% fewer vehicles. In addition, the number of alternative 

fuel or "zero-emission" cargo vehicles passing through the area increased from 92 to 1,089 during the period. 

 

A study conducted by IFSTTAR as part of the RETMIF project between 2013 and 2015 had the objectives 

of understanding the extent to which the implementation of an LEZ influences and modifies the activity of 

freight transport. Of the three areas studied, the report concludes that the Low Emission Zone had no real 

impact on the number of vehicles circulated (car traffic in terms of volume). On the other hand, it has speeded 

up the renewal of the fleet of the vehicles concerned. 
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Figure 46 - Impact of the Berlin LEZ on road traffic (source: Berlin Senate) 

 

 

Figure 47 - Impact of the Berlin LEZ on the composition of the park (source: Berlin 
Senate) 

United Kingdom (London) 

Transport for London studied the impact of the LEZ on the composition of the heavy goods vehicle fleet at 

the end of 2008 after a year of implementation of the first two phases of the London LEZ. 
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Figure 48 – Impact of the London LEZ on the composition of the heavy goods vehicle 
fleet 

It can be seen that, in the absence of LEZs, on articulated heavy goods vehicles (Figure 86), 12% of vehicles 

would not have met the LEZ standard as it was at the end of 2008 (vehicles of Euro II or lower standards). 

With the introduction of the LEZ at the end of 2008, only 3% of vehicles did not meet the standards of the 

LEZ. The modernisation of the vehicles has taken place mainly in the form of the replacement of Euro II 

vehicles by Euro III vehicles. 

A study published in 2013 shows continuity with the results at the end of 2008 concerning the modernisation 

of the heavy goods vehicle fleet. According to this study, the Low Emission Zone would have allowed 20% 

of heavy goods vehicles to switch to "cleaner" vehicles. In addition, vans over 1.3 tonnes, included in the 

LEZ since January 2012, seem to follow the same path as heavy goods vehicles with a reduction in the 

number of vehicles that do not meet the standards of the LEZ.57 

 

B HASKONINGDHV NEDERLAND B.V., Onderzoek effec-

ten milieuzone Den Haag, 2019 

HDVs 

Three years after the introduction of the environmental zone for freight traffic in 11 cities, a study has been 

carried out effects in practice (Goudappel Coffeng, Buck Consultants, 2010). The effects are based on the 

practical composition of truck parks (registration of registration plates) before and after the introduction of 

the environmental zone and model calculations based on those truck parks. It follows from the research that, 

by introducing the environmental zone, the number of vehicles that did not meet the admission requirements 

about 3 years after introduction had been halved (average picture the cities concerned). On average, 25% 

of the trucks observed did not comply with the admission requirements. Approximately 1/3 of these had an 

exemption (due to special vehicle or national or local exemption). The remaining 2/3 were in violation (about 

  
57 C Ellison, R.B., Greaves, S.P. & Hensher, D.A., 2013. Five Years of London's low emission zone: Effects on vehicle 
fleet composition and air quality. Transportation Research Part D 23, 25-33.   

https://teams.microsoft.com/l/file/CDF5D6A9-369D-43DB-BCC5-1634A9FFCDC1?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2019_onderzoek%20effecten%20milieuzone%20Den%20Haag.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/CDF5D6A9-369D-43DB-BCC5-1634A9FFCDC1?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2019_onderzoek%20effecten%20milieuzone%20Den%20Haag.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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1 in 6 trucks). In cities where there was enforcement with cameras, the percentage of offenders is signifi-

cantly lower (75% to 80% lower) than in cities where random checks were carried out by special investigators 

(boas). For the Amsterdam situation, it was found that the truck park did not become significantly cleaner as 

a result. More exemptions were applied for there. It has been concluded that enforcement and exemption 

were found to be communicating vessels. 

Passenger cars & LDVs 

Utrecht : After the introduction of the environmental zone for passenger and order traffic (1 January 2015), 

TNO carried out research into the effects (Eijk, Voogt, 2016). The survey shows, on the basis of registration 

tests before and six months after the introduction of the environmental zone, the share of diesel vehicles 

that are not allowed in the zone13 had decreased by 70% (vans) to 80% (passenger cars). 

Rotterdam : After the introduction of the environmental zone for passenger and order traffic (1 January 2016), 

the municipality of Rotterdam and the environmental service DCMR carried out research into the effects 

(Municipality of Rotterdam, 2017). The survey shows, based on registration tests before and 11 months after 

the introduction of the environmental zone, that the proportion of vehicles that are not allowed to enter the 

zone had fallen by 75% (petrol vans or LPG) to 93% (passenger and van diesel). The number of registrations 

within Rotterdam of vehicles that are not allowed into the environmental zone has roughly halved after its 

introduction. This applies to both vehicles registered within the environmental zone and vehicles registered 

outside the zone. 

Traffic effects: external influence and transit 

In terms of traffic effects, radiance effects and reversing movements can be relevant. The effects have been 

calculated within the environmental zone. The environmental zone will also have an external radiance effect 

because traffic with an origin or destination within the environmental zone is become cleaner. Where this 

environmental zone-related traffic is outside the environmental zone, there will also be effects (less emis-

sions). These radiance effects have not been included in this study. 

C Institute of Transport Economics, “Low Emission Zo-

nes in Europe - Requirements, enforcement and air 

quality”, 2018. 

London (p.16) 

Ellison et al. (2013) studied the effect of the London LEZ in the period 2001 to 2011 and found that the zone 

increased the rate of fleet turnover in the first years after the introduction. They also report on an overall 

increase in freight vehicles in London and more HDVs inside the zone. At the same time some of the freight 

increase resulted in change of vehicle types with more use of LCVs. 

The Netherlands (p. 43) 

The actual traffic volumes passing the measurement sites are lacking in both of these studies. Panteliadis 

et al. (2014) discuss the uncertainty related to changes in traffic volumes, and that their reported effect of 

the LEZ could have been biased by this. They also indicate a lack of monitoring stations outside the LEZ, 

that would allow for getting a better understanding of the role of background concentrations. It should also 

be noted that the street used in Panteliadis et al. (2014) is also not the same as in Boogaard et al. (2012) 

for Amsterdam. 

For changes in vehicle fleets, a study from 2009 referred to in Ademe (2018) report on clear differences in 

fleet composition when comparing cites with and without a LEZ. Cities with LEZ have fewer old vehicles and 

more of the newest models. 

TNO have studied effects of possibly including light commercial vehicles, taxis and coaches in the LEZ in 

Amsterdam (Verbeek 2015). TNO looked at the effect of banning commercial vehicles older than 2000 year 

models, only allowing coaches with at least Euro IV and taxis with at least Euro 5. With the proposed re-

strictions it was found that almost all vehicles will anyway be compliant in the planned year of implementation 

which was 2017, and hence the non-compliant vehicles contribute to only a small fraction of the total km 

driven. The extra effect of these possible new zone restrictions would be negligible. 

https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/FE240929-2DB2-4CA9-ABF7-46DD82A55AEE?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2018_LEZ%20in%20Europe_TOI%20Report.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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D Matevž OBRECHT, Bojan ROSI, Tajda POTRČ: REVIEW OF LOW 
EMISSION ZONES IN EUROPE: CASE OF LONDON AND GERMAN 
CITIES, 2017. 

 

Low emission zone in London 

Since implementation was phasal, data about its success are not yet sufficient. However, many improve-

ments were identified in recent years, such as the turnover of fleet for problematic vehicle classes. In the 

second phase (starting in 2012), light commercial vehicles became subject of the low emission vehicle 

scheme and it also showed similar effect – turnover of a fleet. Despite the growth in freight vehicles operating 

in London, the number of pre-Euro 3 vehicles has been decreased and switched from rigid vehicles to light 

commercial vehicles. 

Key achievements obtained with implementation of a low emission zone in London are:  

• Vehicle fleet change (people buying new produced cars with better environmental performance) 

• Downsizing - turnover from heavy to light vehicles; 

• Additional 20% drop in pre Euro 3 rigid vehicles in London (in comparison with areas outside LEZ); 

• Additional 10% drop in pre Euro 3 LCVs in London (in comparison with areas outside LEZ). 

  

https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
https://teams.microsoft.com/l/file/F7877F8D-A831-4E5C-B0AE-1E6E7768C09D?tenantId=24139d14-c62c-4c47-8bdd-ce71ea1d50cf&fileType=pdf&objectUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE%2FShared%20Documents%2FIntermediate%20Report%2FPolicy%20Analysis%2FZEZ%2FLiterature%2F2017_Review%20of%20LEZ%20in%20Europe%20-%20case%20of%20London%20and%20German%20cities.pdf&baseUrl=https%3A%2F%2Fengie.sharepoint.com%2Fsites%2FESPONSTISE&serviceName=teams&threadId=19:88d26b896c7e496094d705b8c9ac1be9@thread.tacv2&groupId=1f12fd84-02f6-4fe4-be9b-718043b75a9a
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Annex 15. Approach 
Assessment the Impact ZEZ 
on the Environment 

A simplified simulation model has been developed to take into account the input data from the Baseline 

scenario and the relevant parameters for the specific analysis of the ZEZ policy measure. The data from the 

Baseline scenario is the reference to which the impacts of the Zero Emission Zones policy measure are 

compared. 

The following steps have been performed for the impacts assessment of the Zero Emission Zones policy 

measure, both for the reference scenario and the scenario with the implementation of the Zero Emission 

Zones policy measure. The difference between these two scenarios provides an estimation of the impact of 

the policy measure on the environment. 

 

The above-mentioned successive steps of the process are detailed hereafter. 

Passenger and freight flows in city 

It is proposed to consider the Brussels Capital Region (Région de Bruxelles-Capitale) as the reference and 

starting point city. The following information is available for Brussels, which represent a clear starting point: 

- City/ Region boundaries= NUTS3 boundaries 

- Transport and population data available from the Baseline scenario and from specific studies for 

Brussels: 

o Population (current, forecasts) 

o Number of passenger trips per year (vehicle-km) 

o Number of freight trips per year (vehicle-km) 

- The ZEZ policy measure and the timeframe for implementation are well defined. 

It should be noted that the HGV and coaches will not be banned in the Brussels Capital Region in 2035, for 

several reasons, such as: lack of non-thermic alternatives, potential risk of transfer to LGV, length of trips. 

A scenario with a ban of HGV and coaches has however been developed in this study in order to have an 

exhaustive view of ZEZ without thermic vehicles.  

Scale factor: SURE area 

The approach selected is to proceed with the same evaluation for all the other cities concerned in the SURE 

area. As shown in Annex 12, about 53 cities currently have more than 100.000 inhabitants in the SURE 

area. The scale factor takes into account the population of these cities with reference to Brussels, and the 

forecasted growth of trips at different horizons (2030, 2050). This has been performed at the NUTS3 level. 

Fleet by type of fuel 

The composition of the fleet of vehicles by type of fuel is available from the Baseline scenario for passenger 

cars and freight/ commercial vehicles. The same data is considered for all the cities selected in the SURE 

area. The time horizons considered are 2010, 2030, 2050 (data from the Baseline scenario). The values for 

the intermediate years are calculated by interpolation. 
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Evolution of flows 

The “Evolution of flows” parameter has not been used as a scale factor for the policy measure, referring to 

the foreseen stability of the behaviours following the implementation of the policy measure, as mentioned in 

section 4.2.3.  

Evolution of vehicle-km by power source 

The evolution of vehicle-km performed by power source has been calculated in function of the following 

parameters: 

- Evolution of flows in the baseline scenario for the fleet of vehicles by type of fuel 

• Diesel/ Gasoline (only for passenger cars and LGV)/ ICE gaseous/ Plug in Hybrid/ Electric/ 

Fuel cell 

- Evolution of flows according to the implementation of the ZEZ policy measure for the fleet of vehi-

cles by type of fuel (same categories of fuel) 

Emissions of CO2, NOx and PM10 

The emissions of CO2, NOx and PM10 have been calculated on the basis of the following parameters: 

- Evolution of flows for the fleet of vehicles by type of fuel as mentioned above 

- Unit values of emission factors (see Annex 9) 

• gCO2eq/vkm 

• gNOx/vkm 

• gPM10/vkm 
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Annex 16. Possible 
Benefits of Harmonisation58  

 

Possible benefits of harmonised ZEZ are: 

• Time and operational costs in order to find and obtain all relevant information for more than one 

time low emission zone may significantly decrease;  

• The fleet of service providers may be more efficiently applied:  

- Planning of delivery becomes easier as exchangeability between the vehicles will increase (ef-

ficiency improvement);  

- There may be economies of scale for providers as the required types of goods vehicles may 

decrease. The fleet composition becomes more efficient. For example, a provider can handle its 

operations with 5 types of vehicles (specific environmental performance and fuel type) instead of 

10 types of vehicles;  

- The fleet can be more efficiently used. Fewer vehicles may be required (lower operational costs). 

• Economies of scale savings for manufacturers of charging and payment technological de-

vices;  

• Lower operating costs for logistic service providers and other road users as a result of main-

streamed design requirements for vehicles (via economies of scale for car manufacturers, although 

this assumes environmental technical standards to be a key determinant of manufacturing choices);  

• Positive impact on “the image and the business climate of (in particular) inner-cities”. “In 

the present situation companies may be deterred by the different schemes in use and the unpre-

dictability of possible adaptions. Harmonisation may lead to more consistently applied access re-

striction schemes and also to greater predictability. This can contribute to the business climate and 

functioning of inner-cities in general”;  

• Potential reductions in the amount of vehicles and vehicle-kilometres, thus resulting in external 

benefits, such as lower emissions, lower noise, improved road safety, etc. However, “some 

cities could benefit of harmonisation, others may not”; 

• Greater citizen acceptance;  

• Uniform requirements and procedures are easier to adapt to;  

• Increases transferability of information and best practices;  

• Facilitate development of innovative approaches with wider applicability;  

• Help cities to efficiently implement LEZ. 

 

  
58 Ecorys, Feasibility study : European City Pass for Low Emission Zones, 2014. 
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Annex 17. Possible Areas 
of Harmonisation 

 

 

  Advantages  Disadvantages 

1. LEZ planning and Implementation 

Criteria defining LEZ:  
- vehicle exclusion criteria based on technical crite-
ria e.g. Euro emission classes; 
- vehicle inclusion criteria e.g. vehicles equipped 
with particle filters, electric cars etc.;  
- high-emitting vehicles;  
- regulation criteria based on charging in relation to 
emissions. 

- maximum use of existing 
knowledge and experiences;  
- preventing cities from pit-
falls;  
- cost and time savings for us-
ers and suppliers. 

- subsidiarity issue; 
- costs for adjusting existing local practices exclusion 
/ inclusion criteria: 
- no legal context / base; 
- cannot be more specific than using Euro X stand-
ards; 
- tension between overall 
mobility and air quality (for example old but full 
buses). 

Signage (road signs at LEZ boundaries and ap-
proach roads to LEZ). 

- cost savings design; 
- service for the users (recog-
nition). 

- costs for adjusting existing local practices; 
- subsidiarity aspect. 

Legal requirements (local, national, EU). - efficiency gains through har-
monisation 

- subsidiarity issue 

2. Administration  

Procedure to obtain permits including applications 
for exceptions. 

- cost and time savings for us-
ers and cities 

- how to deal with occasional / foreign visitors;  
- to be sent by post ??  
- It has to be determined which Euro class the vehicle 
is type approved into. This implies making available 
the conformity certificate to the authority or organiza-
tion that issues the sticker. 

Rules for the approval, verification and certification 
of aftertreatment or retrofitting devices for older ve-
hicles (particle filters, catalysts, etc.) to meet a 
higher EURO emission standard. 

- cost and time savings for us-
ers, suppliers and cities 

- costs for adjusting existing national/local practices; 
- subsidiarity aspect. 

Method of payment, if any (interoperable fare 
management, such as the European Electronic Toll 
Service, EETS). 

- cost and time savings for us-
ers and cities 

- costs for adjusting existing local practices; 
- very subsidiary as with parking and traffic subsidi-
arity aspect; 
- how to deal with occasional / foreign visitors; 
- uniform system difficult: Annual fee? Per entry fee? 
Link to actual km driven / pollution? 

3. Information systems 

e-Reporting and database notification. - cost and time savings for cit-
ies; 
- guarantee that the relevant 
info on LEZ's is up to date and 
reliable.  

- costs for adjusting existing local practices; 
- subsidiarity aspect. 

Information systems and services, including: 
- translation; 
- best practices and harmonization; 
- information for users on LEZ status and require-
ments; 
- real-time "mobility data" openly accessible 
to public and commercial users. 

- useful tool for cities, to set up 
and implement the LEZ 
scheme in the most efficient 
way 

- costs for adjusting existing local practices; 
- subsidiarity aspect; 
- Stickers should be graphical (shapes, icons, col-
ours) so that no translation is needed; 
- Information campaigns must be set up to inform cit-
izens. Without harmonisation, there is a threat that it 
will lead to an enormous confusion. 
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1 Introduction 

The main objective of this study is to provide an answer to the question to what extent the 

SURE area is moving towards greener mobility that contributes to the EU sustainability goals, 

and thus to more attractive and sustainable urban regions. 

This targeted analysis deals with the sustainable transport infrastructure in the SURE area, and 

covers the following aspects: 

 Quantitative aspects of interregional flows and the effects on sustainable development: 

To which extent are the local, regional, national and international flows of persons and 

goods affecting the sustainable growth of SURE region? How could cross-border 

movement of people and goods develop regarding different scenarios of societal, 

economic and political trends?  

 Transport and spatial policy impacts on sustainable growth: To which extent do current 

or expected transport infrastructure and spatial policies (national complemented by 

regional) in the SURE contribute to EU (transport) targets for sustainable growth? 

 Policy answers: What could be done policy wise, but also with concrete actions to better 

contribute to EU (transport) targets for sustainable growth? By which policies and 

actions, at which level and scale? 

 Concrete solutions: In particular, how can cross-border and inter-metropolitan 

cooperation contribute to achieving these targets? 

Starting from a clear focus on the – for this study – most relevant EU targets for sustainable 

growth, an overview of the current and future transport flows within the SURE area, and their 

impact on the sustainable growth in the area is provided. A baseline scenario, including the 

relevant policies and strategies in the SURE area, and more in  particular in the 3 focus corridors 

(Lille-Brussels, the Rhine-Waal Euroregion and the Rhine-Scheldt delta), will serve as the 

reference for comparing other scenarios. After looking into the main bottlenecks and challenges 

– and possible solutions - in each of the 3 focus corridors, a set of relevant policy measures to 

be assessed in detail will be selected. Finally, we synthetise the results of the analysis and look 

ahead towards implementation, and study and propose, more particularly, interesting 

cooperation opportunities. 

In principle, this study covers all modes of transport. Obviously all modes are included in the 

methodological framework, however, the extent to which all modes can be reasonably included 

in the various tasks of the project, in the tools and in the analysis will depend on the availability 

and accessibility of data. The main focus will in any case be on rail, road, water and air. For 

pipelines, for instance, the availability of data needs to be checked (e.g. BO MIRT). 
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2 Proposed Methodology 

 

2.1 Introduction 

The Three Market Arena model developed by Ghent University is the starting point and the 

structure on which the approach in this project is built. In the following sections, the model itself 

is explained and also how it can be applied in practice in the case studies in the corridors. 

2.2 Task 1: Methodological framework and needs analysis 

2.2.1 The Three Market Arena model 

The central framework of this study is the Three Market Arena Model as presented in the 

figure below. This model was composed taking into account existing and state-of-the-art 

academic research and is adapted to the specific needs of the stakeholders in the Strategic 

Urban Region of the Eurodelta (SURE). The core framework is based on: 

 The conceptual model as put forward in the ToR for this research project (ESPON 

2020), 

 The three-market model of mobility and space (Egeter & van de Riet, 1999; 

Lauwers/Allaert, 2012; Witlox/Boelens, 2016), and 

 The actor-relational approach to planning and the market arena approach (Boelens, 

2009, 2015, 2019; Loris 2020) 

Below is explained more in detail how the Three Market Arena Model is built and what it is 

composed of.
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Of major importance within this framework are the following aspects: 

THE RELATIONAL TURN IN SPATIAL THINKING 

(Massey 1991, Thrift 1998/2004, Amin 2002 etc.) 

Space is no longer seen as a pregiven abstract platform on which people, animals or others 

subjects act. Space is a dynamic entity made by humans, the climate, fauna & flora etc. and in 

turn influences the behaviour of these subjects. The interaction between all living things and 

space is mutually dependent, and is - in other words - always relational. 

In the context of this study, mobility and space are relational as well. Better accessibility, for 

instance, makes certain spatial developments possible, just like a specific spatial layout can 

enhance the amount, the direction or even the mode of mobility; they continuously interact. The 

Three Market Arena model indicates clearly that relations are not linear. In a linear 

methodological framework it is assumed that a specific economic growth would lead to a 

specific transport demand, which would enhance the need for additional transport means, which 

in turn would have an effect on energy demand and environmental issues etc. It also works the 

other way around, in that sense, for instance, that (1) traffic and mobility can also enhance 

economic growth (not only directly for car manufacturers for instance, but also as a spin off), 

(2) air quality demands can restrict certain traffic patterns or even enhance other transport 

modes, and (3) innovations in technology and energy resources can make some mobility 

patterns redundant etc. This also means that policy measures can influence this mobility-space 

interaction from everywhere: not only at the (linear) relation from the demand of transport 

towards the supply of transport, but also e.g. in the realm of spatial planning. The Three Market 

Arena Model takes these considerations into account. 

A SYSTEMATIC VIEW ON COMPLEXITY 

(Luhmann 1992/1997; Assche et al., 2016; Boelens, 2016) 

The specific mobility-space interaction is dependent on the interrelations within that interaction 

itself, as well as on (political) changes in its surrounding, e.g. the economic realm, financial 

resources, changing ideas with regard to safety and air quality, technological innovations etc. 

In other words, a specific mobility-space interaction is made of multiple relations,  inside as well 

as outside that interrelation. That makes the mobility-space interaction highly complex. There 

is no point in this complexity where the mobility-space interaction can be observed in its entirety. 

For that purpose, it is more workable to distinguish - within that complexity - various sub-

systems which are more or less operating as a whole. These subsystems are in a way ‘markets’, 

or better ‘market arena’s’. Within each of these arena’s all involved actors (e.g. stakeholders, 

agents, etc.) strive for a certain equilibrium of demand and supply. 3 markets are distinguished: 

(1) the travel market arena (in which the travel behaviour of people and businesses are at 

work, dependent on personal features and influencers in this regard, but also on demographic 

changes, spatial densities, functional diversity, geographic particularities etc.), (2) the 

transport market (in which intermodal transport choices are at work, based on path dependent 
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travel patterns from the above, but also and specifically on the policies of public transport & 

logistic providers, and the price and efficiency of certain (inter)modal transport systems etc.), 

(3) the traffic market arena (where the offered traffic means for travel and transport are at 

work, dependent on the efficiency, price and quality of the vehicles and infrastructure, TMS or 

ERTMS technology, IT and innovative energy facilities, online and just-in-time, MaaS etc.). 

Each of these subsystems, market arena's, operate more or less operationally closed, by 

reducing the complexity in its surrounding according to the internal structure and the financial 

possibilities, needs and (institutional) codes of that market arena. Nevertheless, that wouldn’t 

mean that the mobility-space interaction is highly fragmented, on the contrary. On regular basis 

each of these market arena’s interpenetrates or irritates the other market arena’s: for instance 

when an infrastructure provider - for instance the Dutch ProRail in the traffic market arena- can’t 

comply always and at every moment to the needs of the public transport providers, for instance 

Dutch Railways, Arriva, the Thalys Alliance or DB etc. in the transport market arena, or when 

the transport product of one or several transport providers do not comply to the smooth 

(inter)modal demands of the travellers or freighters from door-to-door (in the travel market 

arena). As such, the 3 market arena’s do need to respond to each other.  

AN ARENA APPROACH TO MOBILITY MARKETS 

(OECD, 2015; Boelens, 2017/2019; Loris, 2020) 

Moreover, and as such the three markets cannot be regarded as only specific systems or 

organisations, but as arenas wherein lots of actors operate, compete and interact. Different 

types of actors can be distinguished: business actors (such as entrepreneurs and companies), 

public actors (such as policy makers and public servants) and civic actors (such as the 

travellers, commuters and the like). When the input and interests of all three are apparent, the 

specific operation or action is the most robust or resilient, since at the same time, money, law 

and sufficient support is guaranteed. Furthermore, in each of the mobility-space markets a 

specific set of actors operate, such as the commuters, tourists etc. in the travel market; 

freighters, port authorities etc. in the transport market, and vehicle manufacturers, infrastructure 

providers etc. in the traffic market. And also here, the more these mobility-space arenas are 

interconnected and compliant with the available resources and environmental impacts, the 

more resilient and balanced the mobility flows will be. Nevertheless, actors don’t act in a void, 

but in specific settings of time and place. Institutional settings (as the various and place 

dependent rules of the game, such as law, (mobility) culture, norms and the like) can be 

distinguished, but also factors of importance (such as geographical features, financial, 

economic or energy crises, or specific hazard as the Covid pandemic, floods etc.). Especially 

in border-crossing challenges these settings have to be taken into account, to come up with 

robust policy measures and effective space-mobility proposals. 
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2.2.2 Prioritising the European Targets for sustainable growth and related 
indicators 

At an early stage of the project the European targets for sustainable growth that should be 

taken into consideration throughout the study and more in particular in the following Task 2, 

should be listed and prioritised. By analysing relevant policy documents1 and consulting the 

leading stakeholders an overview of the European targets relevant to this project can be 

provided. Taking into account the particularities and  geographic scope and focus of this project,  

not all EU targets for sustainable growth will be equally important, which is why a prioritisation 

is needed: CO2 reduction and air pollution emissions seem to be the most important targets for 

the scenarios to 2030 and 2050 and corridors/case studies. 

Other relevant EU targets for sustainable transport will be considered as well, but a prioritisation 

of targets at the start of the study is useful and brings focus and structure for the following Task 

2.  Also the indicators - linked to these targets - which will be further used in this study (Task 2)  

need to be defined. E.g. the level of CO2 emissions is the indicator linked to the leading relevant 

EU target of 55% CO2 reduction by 2030 compared to 1990; e.g. unemployment rate can be 

an indicator linked to a target focussing on strengthening the European economy… 

A discussion with the leading stakeholders regarding this matter will be held at a first work 

session. The aim is to (1) provide an overview of the EU targets for sustainable growth (long 

list) and indicators relevant to this project, and also to (2) determine a hierarchy in these which 

are the most important ones for this project. Criteria for importance are e.g. the level of urgency 

for the SURE area and the 3 corridors, the link with/impact on other targets, the extent by which 

the impacts of the policies on the targets could be quantified within the scope of this study, the 

extent to which the existing policies and strategies are aligned with the targets envisaged... The 

result of this subtask must result in a brief clarifying framework regarding EU targets for 

sustainable growth, which can be referred to in the further course of this study. 

The most important indicators, i.e. CO2 emissions and air pollution emissions, will be further 

analysed in quantitative terms, while for the indicators linked to the other targets a more 

qualitative assessment will be provided in Task 2. 

2.2.3 The Three Market Arena model as guideline throughout the study 

The Three Market Arena model is composed of various strands of academic concepts and 

professional research, and is highly relational as everything is interconnected to each other, 

and is dependent on - and at the same time a cause for - other space-mobility interest or 

actions. Nevertheless, the framework is also very much operational and can even be applied 

for specific policy measures and define implementation pathways in this respect, by following 

the 3 market arenas and the actor-networks within. In addition, the model makes interconnected 

 

1 The list of relevant policy documents – relevant for the corridors - suggested by the partner stakeholders 
in Annex 2 are a starting point, to further elaborate. 
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quantitative and qualitative research possible, enhances cross-overs and structural couplings 

and can include existing mobility-space models for specific research items. 

The example below explains – in a first draft outline - how the Three Market Arena model works 

for one policy measure “No Fly Zones < 700km”, which is a policy measure that concerns the 

whole Eurodelta region instead of one corridor in particular. 

Three Market Arena Model on the Policy measure “No Fly Zones < 700km” 

For this measure the travel market arena is the first to take a look at, since the measure mainly 

focusses on influencing travel patterns with SDG and airport capacity in mind. Based on existing data 

(before Covid) an analysis should be made of who and what is concerned: How many passengers are 

traveling from and to the major airports in the SURE (Amsterdam, Brussels, Düsseldorf, Dortmund 

Eindhoven, Rotterdam, Oostende, Charleroi, Lille…) within 700 km – on a day to day basis? And who 

specifically is involved – what type of travellers (business people, leisure/tourism, connecting flights, 

transfer flights, other reasons)?  Maps representing this data can be made. Afterwards possible 

solutions and measures that can lead to behavioural change of travellers need to be looked for (e.g. 

tax, landing restrictions, mitigation measures etc) and/or simulated where possible and useful: which 

numbers are dissolving, which are diehard. In this respect there is also a need to delve into existing 

legislation, in order to check whether the proposed measures are possible at all, in a range of 

probabilities – e.g. Open Skies treaty, the deregulation agreements since the ‘80s, and the level playing 

field agreements within EU, respectively the landing rights at the airports. Moreover, a rough simulation 

of the potential impacts of the proposed measures on the global competition of the SURE region are 

useful, as e.g. the Open Skies agreement was of major importance for the mainport policies and their 

economic success. If needed, a selection of possible measures can be made for which the volume that 

might be affected can be analysed. 

Secondly the transport market arena should be analysed. This raises the following questions: Can 

the concerned volumes hypothetically be shifted to the high speed rail network, and/or any other 

network - for instance the Flixbus services, or another transport mode? Rough estimations should be 

made, for instance, of what such a shift would mean for the day to day logistics and schedules of the 

High-Speed Trains in the various directions. Moreover, a rough estimation of what would be the impact 

on climate and energy needs (plusses and minuses), as well as on travel time, and therewith possible 

economic impact. Furthermore possible changes in focus of real estate can be mapped as well. 

Consultation of the concerned stakeholders (Thalys, Deutsche Bahn for ICE, Eurostar, SNCF, Flixbus 

and/or others) will be key here, in order to know whether or not they think such a shift is feasible and 

what it would mean for their organisations. Another check of existing legislation and institutional hick 

ups for implementation is required as well: e.g. are there possibilities to connect HST and air  ticketing 

again as well as ticketing between the HST TOC like DB, Eurostar and SNCF, given the bad 

experiences with the FYRA, and under which condition? 

Next, these impacts also need to be confronted with the traffic market arena, vice versa: Could the 

existing “hardware” cope with the extra volumes mentioned above, and/or would there then be a need 

for extra links for - or an upgrade of - the existing HST stations? Which links are already included in 

the existing mobility investment plans, and which are not? And how can alternatives be improved if 

needed? Furthermore, it needs to be checked if the current safety measures in the respective countries 

and regions are connected, and if – for instance - there is still a need to adapt and expand ERTMS. 
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Based on existing experiences, a rough estimation of the finances involved can be made. Stakeholders 

to be consulted here are the respective operation departments and infrastructure providers, in order to 

find out which are the major bottlenecks for implementation. 

From this backdrop, various policy roadmaps (minimum-maximum) can be formulated over time and 

discussed in a roundtable with all the stakeholders mentioned above, based on a preliminary cost-

benefit analysis. 

 

However, such an endeavour is highly time consuming, which makes it impossible to explore 

everything - especially in regard to this SURE area, and its vast mobility-space challenges. 

Therefore, after building the baseline scenario, a preliminary sensitivity analysis is required on 

the vast amount of proposals selected by the stakeholders, in order to define priorities during 

the course of this study in close cooperation with the stakeholders, based on rational 

arguments. The tasks described below highlight the various steps to be taken, the moments for 

mutual discussions with the stakeholders, and the moments for interviews and roundtables with 

external (other) stakeholders to explore possible pathways for implementation. The steps below 

are complementary to the working scheme present before. 

2.3 Task 2: Analysis of the network and policies of the SURE area  

2.3.1 Introduction 

This task consists of several sub-tasks and cooperation with the leading stakeholders is key. 

First, a baseline scenario is built, as a reference to compare other scenarios. Already in the 

baseline, we zoom in on the 3 corridors that are central to this study, and the case studies are 

kicked-off. Afterwards, the existing policy measures and strategies in the corridors will be the 

starting point for further research. First, the main bottlenecks that hold back sustainable growth 

of each corridor are mapped, as well as possible solutions. Finally, the relevant policy measures 

are screened and a selection of measures are selected to further analyse in detail. 

Simulations will be used in this task (see next chapters) and these will be accompanied  by 

literature, already done simulations and impact assessments, other research2, statistics… 

where relevant to fill the gaps. 

The case studies are built throughout this task. In each step, the case study corridors are further 

mapped and analysed in more depth. In Task 2, the foundation is also established for Task 3, 

where the synthesis of the analysis is made, and for Task 4, in which possible forms of 

cooperation are investigated and proposed. 

 

2 The ongoing ESPON research project IRiE (Interregional relations in Europe), for instance, deals with 
quantitative visualisations of interregional flows of goods, people & services and thus could be of 
complementary use to this task in this targeted analysis. 
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2.3.2 Task 2.1: Baseline scenario 

The starting point is to build a baseline scenario for the development of the mobility flows in the 

SURE area towards 2030 and towards 2050. This baseline scenario will serve as the reference 

for comparing the other scenarios, and will include all the existing and relevant policies, 

strategies and decisions already taken in the SURE area - and more in particular the 3 corridors. 

The focus here is on the 3 key corridors considered in this study.  

 Lille-Brussels corridor, focus on this cross-border core area, including the relations 

to bordering regions of London-Paris-Liège; 

 Rhine-Scheldt corridor, focus on the cross-border core-area between Rotterdam-

Antwerp-Gent, and bordering regions towards Lille-Brussels-Amsterdam; 

 Rhine-Waal corridor, focus on the cross-border core-area between the Randstad-

Ruhr area through Arnhem-Nijmegen, including the side-corridor over Eindhoven and 

the Eastern region of the Ruhr metropolis, and the relations to bordering regions of 

Weert/ Sittard-Frankfurt-NRW 

Map 1: Corridor focus of the study 

 

The main aim of this assessment is to provide a clear overview of the size and composition of 

the transport flows and related impacts on the EU targets for sustainable development within 

the SURE area (and to bordering regions) and the expected developments of these indicators. 
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First of all, data about the main origin-destination (OD) relations will be collected in Excel 

from existing traffic models - existing model runs, no new runs will be made.3 A database will 

be constructed with transport flows between and within NUTS 2 zones within the SURE area 

and on a more aggregated level to regions outside the SURE area. This will be done at two 

levels: 

1. At the level of the entire SURE area, mainly data on the size of the transport flows with 

only a few breakdowns (cf. Annex 1) will be collected for OD relations within this region 

and with bordering regions outside this area. 

2. At the level of the 3 corridors more detailed data will be collected, e.g. on travel 

purposes for passenger transport and NST/R-type4 for goods transport (using the 

existing information from the regional models, which is sufficiently detailed, and no new 

model runs will be made). 

Case studies in the 3 corridors – geographic focus 

The case study in each corridor will be elaborated step by step throughout the project. 

In this data collection step the geographic focus of the case studies is shaped. 

 

The Transtools3 model will be used as the main model and the results of this model will be 

validated with regional and national models . In case of inconsistencies, the Transtools3 results 

will be scaled to match with the other sources to one consistent baseline scenario - see 

Annex 1 for more details. For this purpose, the assumptions used in the regional models will 

be checked and documented, and in case of large deviations, data will - as far as possible - be 

modified or complemented based on evidence from the literature or expertise of the 

consultants. All steps will be documented. In this respect, it will also be checked whether the 

relevant policy plans and measures are already included in the regional models - if not, specific 

modifications to the data will be made where possible and useful. 

Maps (e.g. GIS-visualisations) and graphs will be drafted for the current situation, 2030 

and 2050 for the SURE area as a whole, as well as – in more detail – for the 3 corridors. 

Afterwards the extent to which the EU targets on sustainable development are met on the 

corridors in the baseline scenario is assessed. Based on the findings regarding the size and 

composition of the transport flows5 in the 3 corridors,  the indicators (e.g. CO2 emissions, air 

 

3 The existing model runs do not consider recently implemented policy decisions, e.g. the new Green 
Deal. The models will contribute to the development of local and national policies that have to be 
implemented to realise the Green Deal, e.g. which adjustments in travel costs have to be implemented. 
The reference scenario should only contain fully implemented policies, as it is the reference point for all 
possible improvements. 

4 NSTR is the update version of the NST classification for goods 

5 The transport models only have vehicle types like passenger car or heavy truck. The models do not take 
into account the switch to electric vehicles. There are additional fleet models that predict the composition 
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pollution emissions) relevant for the most important relevant EU targets for sustainable growth 

previously defined and prioritised (in Task 1), will be assessed. For the indicators of CO2 

emissions and air pollution emissions this will be done in quantitative terms, while for the other 

indicators (to be defined in Task 1) a more qualitative assessment will be provided. 

An assessment of the robustness of the baseline scenario is the next step. An analysis of 

the impact of plausible developments - more in particular of up to 6 relevant (external) societal, 

political and/or economic trends on the baseline scenario as developed above – will be 

performed. The suggestions on external trends of the partner stakeholders in this regard (cf. 

Annex 5) will be taken into account. For each of these trends it will be studied - in qualitative 

terms - what their most likely impacts on the baseline scenario will be, providing in this way 

some kind of a robustness check of this baseline scenario (i.e. it will show how ‘sensitive’ the 

baseline scenario is for changes in important external trends. It will show whether the findings 

will change significantly (and in which direction) if some trends will be different than anticipated 

for the baseline scenario).   

Finally, a first general analysis of the main institutions/organisations and leading actors 

will be carried out - according to the market arenas in the Three Market Arena model: travel, 

transport, traffic -  within mobility planning of the 3 corridors. 

The baseline scenario will be discussed with the partner stakeholders per corridor, in a 

work session per corridor.  

2.3.3 Task 2.2: From the main bottlenecks to possible solutions per corridor 

Case studies in the 3 corridors – key issues and possible solutions 

The partner stakeholders will be consulted in order to first identify the main bottlenecks at stake in each 

corridor and also to discuss and propose all possible solutions. In a group session - per corridor - the 

main bottlenecks and solution will be identified and explained. Afterwards, some targeted interviews 

will be organised afterwards to gain more insights. Interviews are arranged at a convenient time for the 

(leading) stakeholders and will be carried out by phone or video-conferencing, according to a semi-

structured questionnaire. 

 

At first, the bottlenecks, or key issues, within each of the 3 corridors - and related urban 

centers and regional cross border corridors – will be identified. Based on the baseline 

scenario for 2030 and 2050, desk research and input from the partner stakeholders, the main 

mobility-space challenges for each corridor will be listed the specific (cross-border) institutional 

hick ups, leading actors and/or factors of importance for each of the identified 

bottlenecks/challenges. In Annex 3 (stakeholder needs) a first overview is provided of the key 

 

of the fleet. For the transport flows we will limit the information on the general categories of the transport 
models. When reporting emissions in the this study we will take the shifts in the fleet into account. 
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issues the partner stakeholders in each corridor are struggling with and would like to resolve in 

one way or another: 

 For the Rhine-Scheldt Delta and Rhine Waal corridors some of the main bottlenecks 

are, for instance: (1) transport at the range of 250-300 km is dominated by passenger 

transport by car due to the lack of reliable and time-competing rail connections on this 

corridor, (2) the marginal market for cross border transport of persons by train… 

The market perspective would be much better with shorter frequencies and more direct 

cross-border rail links linking not only Gelderland and Limburg with the Rhine region 

but also with central and eastern parts of the Ruhr area. 

 For the Lille-Brussels corridor some major issues are, for instance (i) the lack of proper 

view of flows between Lille and Brussels (not only rail by the way but also road and 

other means…), for passengers (and also for freight), (ii) the difficulty to commit the 

concerned rail operators to sustainable growth in the Brussels-Lille corridor (“policy 

driven interest”)…. 

 In general, bottlenecks as consequence of insufficient levelled policies. 

Building further on the general stakeholder analysis in a previous step, an in-depth analysis 

of the main institutions/organisations, leading actors and key factors will also be 

performed for all major bottlenecks - according to the actor relational approach in the model 

and according to the market arenas: travel, transport, traffic. A specific institutional, factor and 

actor analysis for each main problem at hand will be carried out, including the specific 

institutional barriers/opportunities and the underlying (spatial) causes. 

As mentioned earlier the partner stakeholders will be consulted at this stage to further 

update and complete the list of bottlenecks where necessary, to help specify and clearly 

describe them, as well as to prioritise the issues in order to identify the major issues. Targeted 

(groups) interviews (max. 15 interviews in total) will be organised afterwards. To evaluate the 

relevance of the key issues the stakeholders will be asked, for each key issue to share their 

positive and negative experiences: (1) On the one hand, good practices will be identified where 

policies functions well, and  the reasons for this success (organisational, technical, 

infrastructural, political, communicational...). This allows to identify some key success factors 

to further elaborate in the next steps. (2) On the other hand the main barriers within every region 

will be identified, so a  further brainstorm on the policies and policy measures which are needed 

is possible. 

Afterwards the main  bottlenecks will be described and categorised according to the Three 

Market Arena framework, respectively in terms of resources, impacts, as well as in travel, 

transport and traffic. At the same time the possible solutions for each identified major issue 

will identified as well. This aspect is also discussed during the interviews with the stakeholders. 

From this backdrop not only possible solutions will be identified, but also with or for whom these 

solutions need to be implemented. 
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Below a list of examples of possible solutions, based on the discussion at the kick-off meeting: 

Lille-Brussels corridor: 

 Enhancing public transport between Lille, Brussels and Brussels Airport by (a) 

improving existing high-speed train services, (b) creating new Flixbus services Lille – 

Brussels Airport 

Rhine Scheldt corridor: 

 Fixing insufficient levelled policies with regard to e-commerce/ logistics 

 Improving cross-border public transport by restructuring existing HST services 

Amsterdam – Brussels into: (a) Amsterdam – Brussels Midi with stops in Schiphol, 

Rotterdam, Antwerp Central and Brussels Airport only, (b) additional service Eindhoven 

– Breda – Noorderkempen – Antwerp Central 

Rhine-Waal corridor: 

 Creating through train services Amsterdam-Eindhoven-Ruhr area (e.g Duisburg – 

Essen – Dortmund)  

 Fixing specific interregional missing links such as Nijmegen – Kleve 

All corridors: 

 Impact of Green deal for mobility-space developments in the SURE area (possibly 

already included in the baseline scenario) 

 Fixing insufficient levelled policies with regard to maximum car-speed by creating 

common speed standard (80-100 km/h) for highways 

 Shift short haul flights up to 700 km. from aviation towards rail services 

 There are initiatives about realization of a hydrogen valley within the SURE region  

 Combined or integrated solutions, such as multimodal strategies for corridors 

Main cities/urban areas (within the corridors): 

 Fixing insufficient levelled policies with regard to additional/personal transport services 

by creating common MaaS-platform(s) 

 Fixing insufficient levelled policies with regard to road pricing and CO2 reduced 

emission zones in inner cities by creating common platforms. 

In the next task, the policy measures that can be linked to the list of possible solutions will be 

identified and further assessed. 

2.3.4 Task 2.3: Identification and selection of policy measures per corridor 

Case studies in the 3 corridors – selection of policy measures 
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As from this task, the case study in each corridor is developed in detail. 

To ensure consistent and comprehensive coverage corridor analysis, a detailed template for the 

analysis of each case study will be prepared. The template will be based on the prepared 

methodological framework, and will define the scope (map), main problems (illustrations) and policy 

background (scheme) as well as an evaluation of the selected policy measures. 

The partner stakeholders will be consulted twice – at corridor level – in order to identify and select the 

most relevant policy measures that can address the main bottlenecks and their underlying problems. 

 

In order to identify and select possible policy measures to be further assessed per corridor, 

a 3 step approach is proposed: 

1. A long list of policy measures per corridor: 

Based on the input received from the stakeholders for the three corridors (cf. Annex 4) and an 

analysis of the policy documents collected for these three corridors (cf. Annex 2) a long list of 

potential policy measures per corridor will be composed. This long list will be complemented by 

the consultants with additional policy measures based on their own expertise. A first 

categorisation of the policy measures will be made based on three criteria: (1) the decision level 

(e.g. EU, national, federal state (NRW)  regional, local) at which the policy measures should be 

implemented, (2) the type of policy (e.g. infrastructure related measure, financial measure, etc.) 

and (3) the challenges (as identified before) they may address.  

2. Towards a shorter list of policy measures for a first (quick-scan) assessment: 

Based on the long list, up to 10 policy measures per corridor will be selected that will be 

assessed in a quick-scan in the next step. This will be done in close cooperation with the partner 

stakeholders during a workshop per corridor. As input for the workshop an initial selection of 

measures will be prepared, as the starting point for the discussion. This initial selection will be 

made based on the expertise of the consultants. An important consideration in this respect will 

be to what extent the implementation of the policy measures requires cross-border cooperation 

or has cross-border impacts. After selecting max. 10 policy measures per corridor, a more 

detailed description of  the selected measures in cooperation with the stakeholders is required.  

3. Quick-scan analysis of the policy measures on the short list: 

Based on the expertise of the consultants supplemented with desk study, a quick scan analysis 

will be carried out by assessing the (max.) 10 policy measures per corridor with the following 

criteria: (1) effectiveness in contributing to the main EU targets for sustainable growth, (2) 

(investment) costs, (3) public/political acceptability, (4) cross-border impacts and/or efforts 

required, (5) relevance for other corridors/parts of the SURE region. The policy measures will 

be scored on these criteria using a five-point scale (++, +, 0, -, --).  

4. Selection of policy measures for more in-depth analysis: 
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The results of the analysis carried out in step 3  will be presented, challenged and discussed in 

a second work session with the partner stakeholders (per corridor). The objective of this work 

session is to select 2 to 4 most relevant policy measures for each corridor for further 

assessment in the next task. The actual number of policy measures that will be selected 

depends, among other things, on the level of detail that is required from the assessments that 

will be carried out in Task 2.4 (e.g. impacts could be assessed based on existing evidence from 

the literature, but in a more in-depth assessment also interviews with relevant stakeholders 

may be carried out). For that reason, we will discuss thoroughly with the stakeholders in these 

work sessions what kind of results they would like to receive on the (impacts of the) selected 

policy measures. For example, do they only expect information on the size of the impacts or 

also on barriers hampering the implementation of these measures. Based on this discussion, 

the preferred level of detail of the assessments to be carried out for each of the policy measures 

in Task 2.4 and hence the number of policy measures that will be selected for further research 

can be made.  

In the selection of policy measures we will also consider whether the measures are only 

relevant for the specific corridor or also for other corridors (or even the entire SURE region). If 

possible, we will prioritise policy measures that are interesting for more than one corridor, as 

this will improve the added value of the study for all stakeholders involved.  

2.3.5 Task 2.4: Analysis of the effects of a selection of policy measures per 
corridor 

Case studies in the 3 corridors – analysis of the effects of the selected  policy 

measures 

In this task, an important step is performed in the case study in each corridor. The analysis of the 

effects of the selected policy measures will serve as a basis for conclusions and recommendations 

regarding pathways for implementations (cf. Tasks 3 in § 2.4 and Task 4 in § 2.5 below). 

 

A further analysis of the effects of the selected policy measures is the main goal of the task. 

Where possible the effects will be quantified, but where this is not possible (e.g. due to lack of 

required data) a more qualitative analysis will be provided. This means that three steps will be 

performed with a different granularity, based on the quantity of measures selected. In other 

words, the less measures that are selected the more effort will be put towards quantification.  

The three steps are:  

1. An in-depth analysis of the selected policy measures (see previous steps), 

assessing the impacts of the policy measures on the indicators related to the 

most important EU targets for sustainable growth identified in Task 1 (e.g. CO2 

emissions, air pollutant emissions, etc.). For each policy measure a targeted 

methodology will be developed to execute this analysis. Tools that may be used are 

desk study, assessment of statistics, rough simulations, etc.  
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2.  An in-depth analysis of the actor-factor-institutions networks of the proposed 

policy measures, including identification of the leading stakeholders6. 

3. To conclude, an in-depth analysis of the policy measures, focused on particular 

elements of our framework, i.e. resources, impacts, as well as travel, transport, traffic  

Against the backdrop of the selection made in the task, an analysis in detail will be made of the 

impact of the proposed policy measures on the EU targets for sustainable growth with regard 

to (1) traffic and transport flows, (2) environmental and social impacts, (3) economic impacts. 

The final selection of impacts that will be analysed will be based on the prioritisation of the EU 

targets in Task 1.  A preliminary analysis of the spatial impact/adjustments with regard to each 

policy measure will also be delivered, next to an in-depth actor-institutional analysis. 

As mentioned before, for each policy measure a targeted methodology will be developed to 

analyse its impacts. In this way the specific nature of the individual policy measures can be 

taken into account. In addition, we will study the possible interactions between the selected 

policy measures and, where necessary (and possible) we will include any multiplier effects and 

correct for possible double counting.  More in general, the methodologies will all include at 

least the following three steps: 

1. Identification of the expected behavioral responses of travelers/companies to the 

implementation of the policy measure (will they choose for another route, another 

mode, travel less/more, etc.).  

2. Analyse the transport impacts of the policy measures: for each of the behavioral 

responses identified in the previous step, its impacts on the volume and composition 

of the traffic flows in the baseline scenario will be analysed. For example, if travelers 

will chose more often for public transport instead of the car due to the policy measure, 

the impact on the modal split will be analysed and if possible (roughly) quantified.  

3. Analyse the other impacts of the policy measures: based on the results of the previous 

step, the other relevant impacts will be estimated. For example, a change in the modal 

split will have an impact on the total CO2 emissions, which can be estimated by using 

multiplying the changes in transport volumes per mode with relevant emissions 

factors.  

The analyses carried out in this task will give some first preliminary insights on which measures 

will give the best possible outcome with regard to the most important relevant EU targets for 

sustainable growth. Moreover, the analyses will also give first insights in what institutional 

measures have to be taken to develop a smooth mobility transfer cross-border in a level playing 

 

6 The leading stakeholders here are the ones who are willing and able to invest in their (economic and 
environmental) surrounding, in such a way that it serves also their businesses and interest on the long 
run. 
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field, and which real stakeholders need to be addressed to ensure a smooth pathway for 

operationalisation. 

The depth of the analysis (e.g. the extent by which impacts could be quantified, whether 

assumptions could be based on evidence or expertise of the consultants, etc.) will depend on 

the number (and nature) of the selected measures.  Note: More detailed analyses could be 

carried out if only 2 measures are selected for a corridor compared to the situation where 4 

measures are selected. 

The 2 examples below show more in detail how the assessment of the effects of a policy 

measure could be performed: 

Example of the calculation of the effects of a policy measure: 

“No Fly Zones < 700km by restrictions” 

Considered below is the assumption of a policy measure defined as: “No landing or take-off permits 

are given anymore for flights with an origin or destination within 700km.”.  

Step 1: Starting point is the collection of information on the current transport volumes from and to 

airports within the SURE area below 700 km in the current situation (pre-corona). This will involve 

information on the number of passengers, the distances but also information on whether it concerns a 

transfer flight or not and, if available, the travel purpose. (data from statistics, airports). 

Step 2: Estimate of the response of the passengers to the restriction, e.g.: shares of passenger not 

making the travel anymore, passengers moving to other modes to make the same trip, (transfer-

)passengers taking a different flight (direct flight instead of transfer). These estimations will be made 

based on literature (on travel time- demand elasticities, case studies), information on current modal 

split from the transport models (excluding flights) on the OD relations (per purpose) and interviews with 

aviation economists if needed. In the end this will result in new volumes of passenger kilometres per 

transport mode. Bandwidths will be used to express the uncertainties.  

Step 3: The passenger-km values with and without the restriction will be valued with emission factors 

(from literature) to calculate the first order effect of a no fly zone < 700 km. In this way estimation of the 

effect on the costs for the passengers (by ticket prices on the OD relations) is possible, as well as the 

lost income for aviation companies and the extra income for other modes (from literature). 

Step 4: Second order effects will be considered, such as: 

 Effect of free slots on the airport (will the slots be used by long- distance flights?) 

 Effect of extra travel demand for road and rail on the need for extra infrastructure and 

congestion. 

For the second order effects, estimation of the emissions and costs will be done in a similar way as 

described above, and/ or discuss whether they can be avoided (if negative) by supporting policy. 

 

Example of the calculation of the effects of a policy measure: 

“Scale jump Public Transport” 
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Considered below is the assumption of a policy measure defined as “improvement of level of public 

transportation between two major cross border metropolitan areas (e.g. Eindhoven – Düsseldorf or 

Brussels – Lille)” 

Step 1: Starting point is the collection of data for the relevant metropolitan areas, hereby focused on 

the existing public transport network within that specific area. Based on the collected data, a closer 

look will be taken at the potential between the metropolitan areas and the formulate the need for cross-

border public transport improvements. Then the possible connections will be identified that are 

available cross-border looking both at local, regional and national levels. All the relevant modalities will 

be taken into account (e.g. bus, tram and train in various gradients). Based on the available supply, 

the demand will also be looked at to see if there is a gap or not. This will be done for both the baseline 

but and also for the years 2030 and 2050. 

Step 2: The demand and supply will be matched to identify the potential for more use of public transport 

and the number of travellers, as well as the necessary improvements to detail the policy measure as 

much as possible.  

Step 3: Based on the available numbers volumes of travellers, passenger-km as well as vehicle 

kilometres, the impacts that the policy measure entail will be identified, based on literature review. 

Step 4: After calculating the impact for the specific measure, second order effects will be assessed, 

such as additional growth of travellers due to increased attractiveness of the established connection 

as well as impact on the rest of the network and potential degradation of closely or related public 

transport connections. Other (more qualitative second order effects of the measure) such as economic 

development and spatial impacts will only be assessed on a qualitative basis. 

 

2.3.6 Task 2.5: Stakeholder consultation in regional roundtables per corridor 

Case studies in the 3 corridors – regional roundtables 

For each case study a regional roundtable will be organised in order to – together with all stakeholders 

- conclude Task 2 (the analysis part) and look forward to the next tasks: implementation pathways. 

 

The Main goal here, at the end of Task 2, is to get back to the stakeholders to check if they 

sustain the calculated effect, and if they have ideas on how to proceed and who else to include 

for an effective implementation. 

1. Interviews or group discussions with leading stakeholders about the policy measures, 

their impact and also about possible pathways for implementation 

2. Adjustment (if necessary) of solutions, and translation of these solutions in policies and 

related pathways to elaborated and/or adapted ideas, plans and projects. 

Regional roundtables per corridor for meeting up co-governance - with all the involved 

business, public and/or civic stakeholders - will be organised, focused on solutions from the 

previous step, as well as discussion on draft recommendations. 
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2.4 Task 3: Towards implementation  

Case studies in the 3 corridors – pathways for implementation and cooperation 

For each case study individually – but also at cross-corridor level – pathways for implementation will 

be explored for the selected measures. 

This means mapping the measures on the conceptual framework, with the aim to see to which extent 

these measures have generalisation potential for the SURE region and thus can be replicated in other 

contexts. At this stage, a stakeholder consultation is indispensable. 

 

Task 3 runs largely in parallel with the majority of the work done in Task 2, which will allow us 

to identify in an early stage the relevant measures for implementation and replication and 

benefit from stakeholder discussions during the selection of the policy measures. Task 3 has 

specific steps identified below: 

 As part of the policy measure selection, Task 3 will quantify the expected broader 

applications of the identified policy measures on a qualitative scale of 1 to 5 with 1 

being very case study specific and 5 being highly generic. These results will be 

discussed together with the proposed selected measures with the partner stakeholders 

to indicate first directions of the analysis allowing early on adaptations where 

necessary. 

 After the first round, when task 2.4 will be finalised, the second step starts looking at 

the involved stakeholders and their capabilities for implementation. This means we will 

look at which institutions are involved (based on input from Task 2.4) and who would 

be expected to logically implement this. This also focuses on the specifics of the market 

arena they are active in. This information will allow us to see if measures can be 

replicated to a certain extent. This will result in a descriptive text per measure 

identifying what is needed for replication and if and how in the other corridors this could 

be applied. 

As a final step the measures will be put into perspective compared to each other, e.g. looking 

at estimated costs, lifetime, but also expected impact. The exact details will be discussed after 

the policy measures have been selected. This means we can also look at a larger geographical 

scope if necessary for a measure (e.g. freight trains towards the Alpes for the Rhine – Waal 

corridor). These perspectives will mainly be based on available information within the 

consortium or, when not, will be filed in as expert judgement. This final step requires again an 

active stakeholder involvement to allow them to learn from each other, but also allow them to 

elaborate on their measures for further detailing. Based on the feedback collected from the 

stakeholders, specific policy recommendations will be defined, implementation will be 

discussed (timing (short term vs long term), responsibilities, type of measure, impact, reflection 

to stakeholders needs…) and collaboration possibilities are already  explored (cf. Task 4 in § 

2.5 below). 
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Visual material (with maps etc) for each corridor, and for the whole SURE area,  summarising 

and explaining the main results and recommendations, with maps etc. 

2.5 Task 4: Proposals for cross-border and inter-metropolitan 
Cooperation 

2.5.1 Task 4.1: Analysis of possible cross-border and inter-metropolitan 
cooperation 

Via desk-research, the existing types of cross-border and inter-metropolitan cooperation in the 

SURE area will be investigated. 

By using a suitable typology, an overview of different types of (existing elsewhere in Europe) 

cross-border and inter-metropolitan cooperation will be presented. Private initiatives will be in 

particular looked into.  As an example the case is considered where in a specific area a number 

of producers of similar goods or products are clearly clustered.  These producers put significant 

pressure on the existing mobility markets for transporting their goods individually. Therefore, 

policy measures should aim at alleviating pressure on the existing transport infrastructure. 

In the case at hand, a solution might exist in bundling the individual goods produced by 

combining transport.  

It is expected that, via desk-research and various interviews with stakeholders to be performed 

(in prior tasks, and/or additional targeted interviews in this task), a set of clear use-cases as 

described by the example in the preceding paragraph can be established. Then it will be key to 

identify the core use-cases in concert with the stakeholders in order to elaborate full business 

cases. 

2.5.2 Task 4.2: Proposing specific cooperation arrangements 

Recommendations about the necessary cooperation arrangements to mitigate the impact of 

local, regional, national and international flows of persons and goods affecting the sustainable 

growth of SURE area will be drafted.  These recommendations will be based upon extensive 

research and traffic modelling on how cross-border movement of people and goods could 

develop in the period until 2030 and 2050, taking into account different scenarios of societal, 

economic and political trends. During an internal project team meeting, these recommendations 

will be evaluated and validated by the experts of the consultant. 

These draft recommendations will take into account to which extent current or expected 

transport infrastructure and spatial policies in the SURE area contribute to the most important 

EU (transport) targets for sustainable growth for 2030 and 2050. 

As indicated in the above paragraphs, an indication of what can be done not only at a global 

policy level will be provided, as well as a list of which initiatives can be taken up by the private 

sector.  These insights will lead to a clear identification of the opportunities to improve cross-

border and inter-metropolitan frameworks for cooperation. 

The outcome will be structured by type of measure, responsible involved actors, short-mid-long 

term impact, etc., so that it is usable for policymakers in the SURE area. 
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3 Timing 

Below an overview of the proposed timing. The deliverables and meetings with the steering 

group, as well as the consultation moments with the stakeholders are indicated. 
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Figure 2: Timeline 
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Annex 1: Detailed description data collection for the baseline 
scenario 

 
The baseline will be based on the European TRANSTOOLS3 model 

(http://www.transportmodel.eu/). TRANSTOOLS is the main model for policy analysis of the 

various Commission services addressing transport issues. The model provides passenger and 

freight demand on NUTS3 level for all EU countries for 2010, 2030 and 2050. For the future 

years one baseline scenario is available. Since the model covers the whole study area and the 

surroundings, it is suited to show the major developments within the study area in a consistent 

way. To validate the results of TRANSTOOLS3, passenger-kilometres and freight ton-

kilometres per mode on national and regional levels will be compared to Eurostat statistics and 

the results of national and regional transport models. In the validation, the following models will 

be considered: 

 Netherlands: Dutch national passenger model (LMS), if necessary, the deduced 

regional models (NRM), Dutch national freight model (Basgoed);  

 Flanders: Flemish transport model for passengers and freight (Verkeersmodel 

Vlaanderen); 

 Germany: regional model of North Rhine Westphalia (Landesverkehrsmodell NRW); 

 Wallonia and France: to be decided, possibly EMME 4 (Regional Direction for 
Environment, Development and Housing) & Musti (Brussels Capital Region). 

 

In case of inconsistencies, scale factors will be introduced to calibrate the TRANSTOOLS3 

results on the other sources. Since the NUTS 3 level is too detailed for an overview of 

passenger and freight transport flows, the data will be aggregated on NUTS2 level within the 

SURE area (30 zones), to NUTS1 level for the remaining part of France and Germany (26 

zones) and on national level for the rest of Europe (33 zones). For the base year and the future 

years (2030 and 2050), origin-destination (OD) matrix with 89 times 89 times 32 entries will be 

generated. The 32 dimension indicates the information that is provided per OD-pair for 

passenger and freight. In the following list the dimensions are explained: 

  Passenger demand (12 = 3 x 4) 

o 3 travel purposes: commuting tours, business tours and private & vacation 

tours 

o 4 travel modes: car as driver, car as passenger, public transport (rail, 

tram/metro, coach/bus), slow (bike, walk) 

 Passenger level of service (5) 

o Car distance 

o Free flow car time  
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o Rail distance (sum of access/egress length and onboard length) 

o Rail time (sum of access/egress time and onboard time) 

o Rail frequency (runs per day) 

 Freight demand (12 = 3 x 4) 

o 3 modes (road, rail, inland waterways) 

o 4 categories (dry bulk, liquid bulk, general cargo, containers) 

 Freight level of service (3) 

o Road travel time 

o Rail travel time 

o Inland waterway travel time 

Use of the data collected in building the baseline scenario 

The data collected in this task will be stored in one single Excel file. It gives an overview of the 

current volumes of passenger travel and freight transport and provides a baseline scenario for 

2030 and 2050. The segmentation in modes, travel purposes and freight types provide 

additional insights. In addition, the travel and transport times provide clear measures for the 

accessibility of the regions and allow estimates of policies that affect travel or transport times. 

The collected data is a helpful tool for polices that have significant cross border effects or affect 

the SURE area as a whole. However, for the estimation of effects of national or regional policies 

the advice is to use the data and transport models of the corresponding regions, since they are 

much better suited. This implies case studies or policies that geographically overlap with the 

study area of one of the national/regional transport models mentioned will be strongly preferred 

if this is the measure that is selected. 
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Annex 2 : Sources and data to be collected and used 

Table 1: A start of longlist of Policy documents – provided by the partner stakeholders so far - regarding 
the structure of the (regional) mobility system, expected growth of mobility flows towards 2030, 2040, 
2050, reaching sustainability goals in mobility towards 2030, 2050, cross-border issues for 
persons/goods 

For the whole Eurodelta and specifically for the corridors Rhine-Scheldt Delta and Rhine-Waal 

The recently updated TEN-T work plans are important policy documents for the STISE project:  
https://ec.europa.eu/transport/themes/infrastructure/news/2020-11-03-update-ten-t-corridor-work-
plans_en. 
Three TEN-T corridors run through the  Eurodelta area:  Rhine-Alpine, North Sea – Baltic and North Sea – 
Mediterranean. 

 Cross-border 

Greenlanes EU 
https://ec.europa.eu/transport/sites/transport/files/legislation/2020-03-23-communication-green-
lanes_en.pdf  

RH2INE 
https://www.rh2ine.eu/ 
pm: ipcei document RH2INE 22 September 2020  

De Lage Landen 2020-2100. Een toekomstverkenning 
https://www.vlaanderen.be/publicaties/de-lage-landen-2020-2100-een-toekomstverkenning  

Position paper Internationaal spoor 
https://www.rijksoverheid.nl/documenten/kamerstukken/2020/02/18/position-paper-internationaal-
personenvervoer-per-spoor 

Improving International Passenger Rail (in connection with sustainability).  Very recently, the Dutch 
council for Environment and  infrastructure (RLI) published a study on this issue. 
https://www.rli.nl/sites/default/files/advies_verzet_de_wissel_-
_naar_beter_internationaal_reizigersverkeer_per_trein_-_def.pdf  
Together with their Belgian, German and European sister organisations, they informed the Commissioner 
of Transport of the European Commission, referring to the Green Deal: 
https://www.rli.nl/sites/default/files/letter_ec_improving_international_passenger_rail_-_final.pdf. 
The Dutch Government assessed the advice:  
https://www.rli.nl/sites/default/files/kabinetreactie_op_advies_verzet_de_wissel.pdf 

 National, regional, local 

Bundesverkehrswegeplan 2030 Bundesministerium für Verkehr und digitale Infrastruktur 
 

Klimaatakkoord Nederland, especially the part on mobility 
https://www.klimaatakkoord.nl/mobiliteit 

Goederenvervoeragenda 2019 
https://www.rijksoverheid.nl/documenten/rapporten/2019/07/10/definitieve-goederenvervoeragenda 

Schets mobiliteit 2040 
https://www.rijksoverheid.nl/documenten/rapporten/2019/06/07/schets-mobiliteit-naar-2040  

NOVI (policy choice  sustainable mobility) 
https://www.denationaleomgevingsvisie.nl/publicaties/novi-
stukken+publicaties/HandlerDownloadFiles.ashx?idnv=1760380 
p. 31-32, 52-53, 126-129 

BO-MIRT 2021 
https://www.rijksoverheid.nl/documenten/rapporten/2020/09/15/mirt-overzicht-2021 

Uitvoeringsagenda slimme en duurzame mobiliteit metropoolregio Amsterdam 
https://samenbouwenaanbereikbaarheid.nl/programmalijn-uitvoeringsagenda/slimme-en-duurzame-
mobiliteit 

Havenvisie Amsterdam 
https://www.portofamsterdam.com/nl/over-port-amsterdam/missie-en-visie/visie-2030 

Visie Noordzeekanaalgebied 
https://www.noordzeekanaalgebied.nl/visie/doorkijk-naar-2040/ 
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Omgevingsvisie Noord Holland 

MRA agenda 

Omgevingsvisie Provincie ZH (aspect sustainable mobility)  
https://www.zuid-holland.nl/actueel/omgevingsbeleid/ 
p. 34, 37, 57, 153-54, 186-87 

Nieuw programma mobiliteit Provincie Zuid-Holland is in the making (in concept?) 

Havenvisie Rotterdam 
https://www.portofrotterdam.com/sites/default/files/havenvisie-rotterdam.pdf?token=zK80juxe 

Research Goederenvervoer over water 
https://www.zuid-holland.nl/onderwerpen/verkeer-vervoer/goederen-over-water/ 

Verklaring impulsagenda Greenport 3.0 
https://greenportwestholland.nl/nationale-impulsagenda-greenport-3-0/ 

Hoofdlijnenbrief mobiliteitstransitie Den Haag 
https://denhaag.raadsinformatie.nl/document/7519664/4/RIS302361%20Hoofdlijnenbrief%20mobiliteitst
ransitie%20_ 

Structuurvisie CID Binckhorst Den Haag 
https://repository.officiele-overheidspublicaties.nl/externebijlagen/exb-2020-22387/1/bijlage/exb-2020-
22387.pdf 

Strategische visie Beleidsplan Ruimte Vlaanderen 
https://omgeving.vlaanderen.be/beleidsplan-ruimte-vlaanderen 

Specifically for corridor Rhine-Scheldt Delta 

 Cross-border 

Actieplan Euregio Scheldemon 
https://www.euregioscheldemond.be/publicaties-ii/ 

North Sea Port District: Werkagenda 
https://www.euregioscheldemond.be/publicaties-ii/ 

Strategienota Vlaanderen-Nederland (2017) 
https://www.vlaanderen.be/publicaties/strategienota-vlaanderen-nederland-steunen-op-de-
concurrentiekracht-van-de-delta  

VNDelta 2040: Ruimtelijk-Economische logistieke analyse 
http://www.socool-logistics.eu/www.socool-
logistics.eu/socool3/index.php/en/library/doc_download/Vlaams-Nederlandse-Delta-
2040.pdf_%3B%20modification-
date%3D_Fri%2C%2005%20Oct%202012%2012_22_15%20%2B0200_%3B%20size%3D1182451%3B 

Gebiedsfoto Corridor Rotterdam-Antwerpen 
http://rhk.maps.arcgis.com/apps/MapSeries/index.html?appid=15b6c016adeb4f359fdeaf378dc5b6cb 

Ruimtelijk-Economische Foto 2019 
https://pzh-my.sharepoint.com/personal/m_hukema_pzh_nl/Documents/Chatbestanden van Microsoft 
Teams/20191128 

Specifically for corridor Rhine-Waal 

 Cross-border 

One corridor one strategy paper EGTC Rhine-Alpine 
https://egtc-rhine-alpine.eu/nl/publications/one-corridor-one-strategy/ 

Recent study ETH Zürich on spatial development in connection with railway development 
(The purpose of this study is to identify the spaces of importance for the future spatial development along 
the Rhine–Alpine Corridor. The focus is set hereby on spaces with unsolved conflicts between spatial and 
railway infrastructure developments.) 

EU did much research on the  Rhine-Alpine corridor. Especially the recent working agenda is important. 
Publications can be downloaded via: 
https://ec.europa.eu/transport/themes/infrastructure/rhine-alpine_en 

Programma /toekomstagenda topcorridors 
https://www.topcorridors.com/samenwerken/bibliotheek2/bo+mirt+2019/handlerdownloadfiles.ashx?idnv
=1504021 



 

ESPON / STISE – Sustainable Transport Infrastructure in the Strategic urban region Eurodelta / 
draft Inception Report 

29 

Pipeline corridor Rotterdam-Chemelot – Ruhr 
https://www.1limburg.nl/provincie-trekt-tonnen-uit-voor-grote-kansen-waterstof (policy  

Actieplan militaire mobiliteit 
https://www.rijksoverheid.nl/documenten/rapporten/2018/05/09/mededeling-actieplan-militaire-mobiliteit 

Working agenda mobility NL-NRW 
https://www.vm.nrw.de/presse/pressemitteilungen/Archiv-des-VM-2019/2019_02_25_Agenda-
niederlaendische-Provinzen/20190225-Mobility-NL-NRW-Arbeitsagenda.pdf 

Aktionsplan Niedrichwasser Rhein    

 Regional 

Uitvoeringsprogramma REOS 
https://zoek.officielebekendmakingen.nl/blg-774304.pdf 

Kracht van Oost: research on the spatial-economic structure of Overijssel and Gelderland. 
Report will be delivered Autumn 2020. 

Subsidieregeling Gelderland op duurzaam vervoer. Beleid Gelderland op XXL Logistiek. All accessible via: 
www.gelderland.nl (via search function) 

Integral Urbanization strategy Food-Valley en region Arnhem-Nijmegen (by national, provincial and local 
government (in response to Omgevingsagenda Oost and additonal demand for 100.000 houses to 2040. 
Will be delivered in 2021. 

RPW (regionale programmering werklocaties) in Gelderland: policy document for business parks (incl XXL 
logistics)  

The current guideline for Regionalverband Ruhr (RVR)  is the Regional Concept for the Development 
of  Mobility in the Ruhr Metropolis (includes cross-border BE/NL) 
https://www.rvr.ruhr/fileadmin/user_upload/01_RVR_Home/02_Themen/Mobilitaet/Mobilitaetskonzepte/E
ntwurf_Endbericht_Regionales_Mobilitaetsentwicklungskonzept.pdf .  
Management summary 
https://www.rvr.ruhr/fileadmin/user_upload/01_RVR_Home/02_Themen/Mobilitaet/Mobilitaetskonzepte/E
ntwurf_Kurzfassung_Endbericht_Regionales_Mobilitaetsentwicklungskonzept.pdf 

Further information on transportation developments in the Ruhr region is in policy and research documents 
which have been attached at e-mails from RVR via lead stakeholder to STISE researchers: 

- Positionspapier Verkehr der Metropolregion Rheinland - Forderungen der Metropolregion 
Rheinland zur Finanzierung der kommunalen Verkehrsinfrastruktur durch das Land NRW und den 
Bund (2019) 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/MRR_Positionspapier_Kommunale_Verkehrsinfrastruktur_Juni.pdf 

- Zusammenfassung Teilabschnitt EVTZ Studie Deutsch 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/CODE_RHINE_ALPINE_D_mailversand.pdf 

- Datenatlas Metropolregion Rheinland 2020 (Seite 12-17, 24-25) 
https://metropolregion-rheinland.de/wp-
content/uploads/2020/09/Datenatlas_20200810_Web_repro_opt225.pdf  

- ÖPNV Organisationsstruktur in NRW 
https://infoportal.mobil.nrw/organisation-finanzierung/oepnv-organisationsstruktur.html 

- ÖPNV Gesetze in NRW 
https://www.vm.nrw.de/verkehr/Oeffentlicher-Personennahverkehr/oepnv_gesetz/index.php 

- Stadtentwicklung und Mobilität im Rheinland (IHK Positionspapier) 
https://www.ihk-
bonn.de/fileadmin/dokumente/Downloads/Standortpolitik/Verkehrspolitik/Stadtverkehr2025.pdf 

- Zukunftsnetz Mobilität NRW – Handlungsfelder 
https://zukunftsnetz-mobilitaet.nrw.de/handlungsfelder 

- Pendleratlas NRW 
https://www.pendleratlas.nrw.de/ 

- IT.NRW – Pendlerströme 
https://www.it.nrw/statistik/wirtschaft-und-umwelt/arbeit/pendler 

- Die Nachhaltigkeitsstrategie für das Land Nordrhein-Westfalen, 2016 
https://www.nachhaltigkeit.nrw.de/fileadmin/download/nrw-
nachhaltigkeitsstrategie_broschuere.pdf 
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- Agglomerationskonzept der Region Köln-Bonn 
https://www.region-koeln-bonn.de/fileadmin/region-koeln-
bonn/tx_dam/2019_Agglomerationskonzept_Region_Koeln_Bonn_KONZEPTBAND.pdf  
and 
https://www.region-koeln-bonn.de/de/themen/integrierte-raumentwicklung/regionale-
ebene/agglokonzept/index.html 

- Vital Nodes project, a lot of policy recommendations were formulated: https://vitalnodes.eu/ 
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Table 2: Accessibility to relevant traffic models 

Province of South Holland 
The Province of South Holland possesses the NRW-west model and several subregional models, e.g. Midden-
Holland, MRDH. The MRDH model is multimodal, all others are unimodal (only car). 
All regional models use the Omnitrans package (delivered by Goudappel Coffeng). All models are 
administered by Goudappel Coffeng, except for the model of Holland Rijnland, which is administered by 4Cast. 
Data are accessible via the administrators of the models (mostly Goudappel) after permission of the owners 
(South Holland and regions). 

Brussels Capital 
The Brussels Capital Region runs its own traffic model Musti 

 

Table 3: Overview of the partner stakeholders’ suggestions for (other) stakeholders to involve 

Stakeholders to involve Concerned corridor 

STAKEHOLDERS to be involved in case studies Rhine-Waal AND Rijn-
Scheldt: 

 STISE stakeholders Amsterdam, The Hague, South Holland 
 Province of North Holland 
 Metropole Region Rotterdam – The Hague 
 Rotterdam  
 City of The Hague 
 Economic Board of South Holland 
 Public Transport Company of Rotterdam (RET) 
 Port of Rotterdam 
 Dutch Entrepreneurs Organization (VNO-NCW),  
 Dutch Railway Company (NS),  
 Dutch Ministry of Infrastructure (I&W beleidskern Thorsten Wege 

vanuit Directie)  
 Dutch Ministry of Internal affairs /spatial planning / cross border 

(BZK afdeling GROS (Willemieke Hornis)  
 Dutch Ministry of Economic affairs and climate (Klimaatakkoord) 
 EGTC Rhine-Alpine 
 DG REGIO 
 DG MOVE  

Rhine-Scheldt Delta (A’dam-
R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North Brabant 
to Rhein-Ruhr area) 

STAKEHOLDERS to be involved in case study Rhine-Scheldt: 
 NMBS, Infrabel 
 Region of Flanders, Departement Omgeving 
 Region of Flanders, Departement Mobiliteit en Openbare Werken 
 Vervoersregio Gent 
 Stad Gent 
 North Sea Port 
 Provincie Oost-Vlaanderen 
 Stad Antwerpen 
 Haven Antwerpen 
 Provincie Antwerpen 
 Gemeente Terneuzen 
 Provincie Zeeland 
 Euregio Scheldemond 
 Acelor-Mittal, DOW 
 Smart Delta Resource 
 Other companies 
 Logistic companies  
 Joachim Declerck (AWB and UGent), who made the first version of 

the working agenda NSPD and contributed to the  ESF project 
Regionetwerk Gent 

 Vlaams-Nederlandse Delta 

Rhine-Scheldt Delta (A’dam-
R’dam-A’pen) 
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Stakeholders to involve Concerned corridor 
 

STAKEHOLDERS to be involved in case study Rhine-Waal: 
 STISE stakeholders Gelderland, RVR and Metropolregion Rheinland 
 Euregio Rhine-Waal 

 Logistics Valley (triple helix organisation, which supports 
improvement of the logistic ecosystem on the corridor parts in 
Gelderland) 

 

STAKEHOLDERS to be involved in case study Lille-Brussels: 
 Engineering – Expertise: Cerema (Centre d'études et d'expertise 

sur les risques, l'environnement, la mobilité et l'aménagement), 
ADULM (Agence de Développement et d’Urbanisme de Lille 
Métropole), Bruxelles Mobilité and SPF mobilité 

 Rail Operators: SNCF, SNCF Réseau, SNCB/NMBS, Infrabel, 
Eurostar, Thalys (which are about to merge, see: 
https://www.latribune.fr/entreprises-finance/services/transport-
logistique/thalys-le-projet-de-fusion-avec-eurostar-est-confirme-
pour-2021-856771.html)… 

 Other sectorial actors: Ports de Lille, Norlink Ports, aéroport de Lille, 
Port de Bruxelle, vlaamsewaterweg, voies-hydrauliques.wallonie 

 Institutions: Hauts-de-France Region, DREAL (Direction Régionale 
de l'environnement, de l'aménagement et du logement), French 
State, Hauts-de-France Mobilité, EGTC Eurometropolis Lille Kortrijk 
Tournai… Region of Flanders, Departement Omgeving and 
Departement Mobiliteit en Openbare Werken ; region of wallonia, 
Bruxelles Mobilité and SPF mobilité 

Economic actors: CCI (Chambre de Commerce et d’Industrie) Hauts-de-
France, Hello Lille, Entreprises & Cités, Club Gagnants, Comité Grand Lille, 
visit.brussels, hub.brussels… BECI, Brussels metropollitan association… 

Lille-Brussels 
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Annex 3: Overview of the partner stakeholders’ (policy) needs, 
bottlenecks and problems 

Below an overview of the partner stakeholders’ needs and ideas provided so far. This list is a 

mix of bottlenecks, (policy) needs and suggestions, questions, problems and bottlenecks they 

struggle with… Together with the documents sent by the partners stakeholders to the 

Consultant so far, this a basis to start from in this study. 

Table 4: Overview of the partner stakeholders’ political objectives and policy needs – provided by the 
partner stakeholders so far 

Political objectives / policy needs Concerned partner 
stakeholder(s) 

Traffic assignments - concern regarding missing data, especially in a 
cross-border context Lille-Brussels. 
For example rail operators don’t communicate data on climb-descents in 
trains, because transport is a highly competitive sector. Therefore there is 
no proper view of flows between Lille and Brussels (not only rail by the 
way but also road and other means…), for passengers (and also for freight). 
There is a need to get a right scope of the issues at stake. 

Lille-Brussels 

There is a need to measure the border effect  for Lille-Brussels: 
Between Lille and Brussels most of the infrastructure is there (especially the 
high speed rail line), but it seems it doesn’t work as efficiently as it should: 
(1) the frequencies are not adequate (*), (2)  he tariffs are high and 
ticketing is not integrated (no real operability between the different rail 
operators, and between the rail operators and the urban transport 
operators) (**), (3) the flows do not seem to correspond to the genuine 
needs. 
 
(*) Brussels is a gateway to North West Europe by high speed rail. But Lille 
is also a gateway to high speed rail from its neighbouring regions (Hauts-
de-France, West Flanders, Western Hainaut, UK…). Lille Metropole (MEL) 
and Brussels Capital Region are about the same demographic weight, of 
course with different background, and with a much smaller area for Brussels 
capital region than for the Métropole Européenne de Lille (MEL). And that, 
within a 100km distance, which is very small from a French point of view. 
Journey takes just 35 min by High Speed train. But frequency is inadequate. 
(**) Cost, tariff and time are not the only variable, but… are very important 
ones, although: 

 Lille – Brussels: 35mn by high speed train  for # 30 €. And then 
need to commute in Brussels South to get to the airport (not 
practical with luggage…) 

 Direct Flixbus Lille (starting from the High Speed railway station)– 
Brussels Airport # 2hrs 15  12€. Longer but more practical and 
much cheaper… So ?... Cf. the remark of Dagmar Keim 
(Amsterdam) about Flixbus. 

Lille-Brussels 

What is the real potential of travels between Lille and Brussels? For 
what trip purpose? Social benefit: leisure, tourism, culture, business, 
shopping, social relations, employment,… 

 

What is the interaction of the case study Lille-Brussels with the other 
case studies – in particular the Rhine Scheldt Corridor - as part of the 
global SUREurodelta system: flows of persons and of goods (especially sea 
and inland ports, waterways… in a modal shift perspective 

Lille-Brussels 

Research into the accessibility of the two metropolises Lille and 
Brussels: (1) between themselves but also (2)in relation to the north west 
European urban network - and (1) as gates as much as (2) 2 poles of a sub-
regio 

Lille-Brussels 

How can the concerned rail operators be committed to sustainable 
growth in the Brussels-Lille corridor? (“policy driven interest”?) The 
rail operators must absolutely work with the local actors so that they take 

Lille-Brussels 
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Political objectives / policy needs Concerned partner 
stakeholder(s) 

their full place in the development of the Lille-Brussels corridor: on 
frequencies, on attractive pricing - especially during low attendance during 
periods when conferences and exhibitions are less present in our respective 
destinations (February / July / August / December). 

Tactical urbanism: it highlights the question of the necessary (but not 
evident) interaction between the different scales (local, regional, cross 
border, macro regional …) and above all the fact that the mobility / transport 
chain has to be considered as a whole. 
Cf. hypothesis formulated by Helmut Thoele (province South-Holland): 
“local, regional, national and international flows of persons and goods are 
affecting the sustainable growth of the SURE region”. 
The mobility “culture” - or “behaviour” , cf. Henk Bouwman’s remarks and 
METREX proposition - is essential. It is important to find the same culture 
on your destination, e.g. bicycle self-serve rental system, or at least think 
about offering a coherent service during the whole trip. 

Lille-Brussels 

What is modal split in the Eurodelta? How to make the car and air dominated 
transport in a range of 250-300 km more sustainable in a proactive way? 

Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 

Why is the market for cross border transport of persons by train so marginal, 
in this are with 3-4 top regions within that distance? Compared to the 
domestical markets for the same distances? Which institutional factors are 
at play? 

Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 

How can we respond on these issues for the connections Cologne-Rotterdam  
and Duisburg-Antwerp? Do we need more cross border programs like 
RH2INE? 

Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 

How many examples of this kind of cross border projects (excluding cross 
border bike lanes and bus lines) do exist already? If there are, on which 
situations are chances for those kind of projects. If not, why would they not 
work (enough) and what could be directions for solutions? 

Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 

Big cities are not able to facilitate car traffic more yet. Further broadening 
of motorways is running up against spatial and safety limits. Possible 
solutions are stricter parking policies and facilitating shared mobility by 
mobility hubs. To which extent could implementation and upscaling of such 
solutions contribute to sustainability of mobility in this area? 

Rhine-Scheldt Delta 
(A’dam-R’dam-A’pen) 
And 
Rhine-Waal (A’dam-R’dam 
via Gelderland/North 
Brabant to Rhein-Ruhr area) 
Lille-Brussels 
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Annex 4: Start of list of possible policy measures 

Table 5: A start of list of possible policy measures for sustainable transport (infrastructure) – proposed by 
the partner stakeholders so far 

Policy measure Category 

Financing of infrastructure at European level Policy 

No-fly-zones < 700 km Policy 

Improving weak/missing cross border links Technology 

Maut /  truck tax   

Measures from the Dutch klimaattafel on mobility 
https://www.klimaatakkoord.nl/mobiliteit and Dutch Green deal measures 
https://www.greendeals.nl/sites/default/files/uploads/2016/03/Progress_report_Green_D
eals_ENG.pdf, p. 26-31 (most of them are included in this list)   

 

Development of rail terminals e.g. rail terminal Gelderland  

Extending highways across borders (e.g. A15 from Netherlands to Germany)   

Cooperation between port terminals  Policy 

Connected transport corridors  

Scale jump public transport (upscaling urban metro system to interregional metro system, 
upscaling national intercity train system to international intercity train system)  

Regulation of use of infrastructure, e.g. by pricing and strict standards   

Harmonisation of rules and data/digitalisation Policy 

Stimulating smart mobility Policy 

Stimulating development of (infrastructure for) clean fuel (transport means) like hydrogen 
and electric cars Technology 

Stimulating demand driven transport (e.g. MaaS) Market 
reorganisatio
n 

Enlarging agglomeration force by improving intercity connections or by enlarging biggest 
cities (research Van Oort)  

Creating transport hubs (parking facilities, transit services , distribution centres) at 
agglomeration fringes Technology 

Tactical urbanism  policy 

Establishing  European corridor authority for passenger transport by rail, which should  
coordination two elements of the rail system: traffic control and capacity management  

EU Regulations on travel information, ticketing and passenger rights 
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Annex 5: External trends 

Suggestions for external economic or societal trends that (1) are not naturally included in 

existing traffic models (e.g. population growth, GDP etc.), (2) have a major impact to transport 

volumes towards 2050, (3) are external,  not the direct consequence of new (to be taken) policy 

measures in the mobility system itself. 

Suggestions are: 

1. Health/economic crises after Covid effects: the actual and future health crises could 

have structural impacts on the demand for mobility of persons, e.g. less demand for 

(long distance / cross border) travel because of teleworking, less demand for public 

transport, more use of cars and bikes 

2. Climate change/energy transition 

3. Food production: more local and regional production of food, which could have 

structural impact for the demand for (long distance) transport of goods 

4. Technological evolutions - e.g. new discovery, development and successful 

implementation of cleaner fuels (e.g. hydrogen), smart mobility, futuristic means of 

transport) 

5. The future of growing globalisation in the field of transport  - e.g. increasing 

worldwide transport, increasing transport competition from China (buying up European 

ports, the New Silk Road project…) 

6. Possible (dis)integration in the EU and its effects on cross-border traffic and 

travel 

7. Circular economy that could lead to more local (re)production of commodities and 

less production of goods, which, in turn, could have structural impact on the demand 

for (long distance) transport of goods (a trend that may be comparable to - and as a 

trend combined with - food production and/or climate change) 

8. Teleworking (home office) that could lead to less demand for (long distance / cross 

border) travel (a trend that may also be considered as a part of long term effects of 

health crises) 

9. E-commerce that could have a major impact on transport and landscape (XXL DC) 
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Annex 6: First overview of the data visualisation tools to be 
developed in the framework of the project 

The project will of course use geographical means to visualise the results of the project, this 

will mean (online) maps will be created for the total region, the specific corridors and where 

possible of the measures. However, the selected measures also need to be combined into 

graphical interesting tools. Below a couple of graphical representations are presented based 

on analysis performed in the past month. Pictures i.e. relate to depiction of changes in modal 

shift, changes in travel time and overall trends regarding travelling EU-wide.  

Within the consortium the expertise is available to create respective graphical representations 

to show the impact of measures and allow for appealing interpretation of the project results. 

The specifics will be developed in the cause of the project in close cooperation with the leading 

stakeholders.  
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Figure 3: Modal shift from week 10 to week 14 (lockdown) 
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Map 2: Average travel time per panel member per modality 

 

 

Figure 4: Google Mobility trends: side by side comparison 
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Figure 5: Apple Mobility trends: side by side comparison 
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Annex 7: Stakeholder consultation – timing and  (digital) 
approach 

Close cooperation with the partner (and other) stakeholders in the 3 corridors is key in this 

project. Their expectations and needs are central to the project and need to be taken into 

account and included throughout the entire project: from the early beginning where (policy 

needs) and main bottlenecks are harvested until the end where a carefully selected set of policy 

measures are assessed in detail and linked to policy recommendations and proposals for 

collaboration. 

At various moments in the project, the stakeholders - whether or not per corridor - are 

interviewed or brought together in working sessions and round tables to, for example, provide 

information, brainstorm together, validate certain proposals or results, etc.: 

Task(s) Topic(s) Type of 

consultation 

Date or indicative 

timing  

1, 2 Basis for partner stakeholders policy needs, 

stakeholder mapping, main bottlenecks 

Written consultation October 2020 

all Inception Report Steerco #2 Date: 21 October 2020 

1, 2.2 Relevant EU Targets for sustainable growth 

Main bottlenecks & possible solutions… 

looking ahead to the policy measures where 

much is expected 

Online Work session: 

plenary 

per corridor 

Date: 

30 November 2020 

2.2 Interviews – deep dive bottlenecks & solutions Online interviews (up 

to #15) 

December 2020-January 

2021 

2.1 Presentation and discussion baseline 

scenario 

Online work session 

(partially per corridor) 

January 2021 

2.3 From long list to short list (up to 10) policy 

measures for the quick-scan 

(short) online work 

session (partially per 

corridor) 

Early February 2021 

2.3 Discussion results quick scan / selection 

policy measures to study in-depth (in Task 

2.4) 

Online work session 

(partially per corridor) 

2nd half of February 2021 

Interim Report Date: 22 March 2021 

all Discussion draft results of in-depth analysis 

(Task 2.4)  

Steerco #3 – after 

submission Interim 

Report (end of March) 

Early April 2021 

2.5 Presentation and discussion results of in-

depth analysis (Task 2.4) with larger group(s) 

of stakeholders 

Regional Roundtable End of April 2021 
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3 Implementation policy measures Work session (partially 

per corridor) 

May 2021 

4.1 Use cases cross-border and inter-

metropolitan cooperation 

Interviews June/July  2021 

Final Report Date: 21/09/2021 

 

In view of the restrictions that currently apply - and are likely to stay in force in the coming 

months - with regard to physical meetings, certainly in the context of international projects, an 

alternative digital approach will be proposed, if necessary, that responds to this, without 

compromising the inherent quality and added value of sessions in which discussions among 

different stakeholders  lead to new ideas, better understanding and synergies. 

Virtual interviews 

Virtual - one to one or group - interviews can easily be conducted via Microsoft Teams. 

Interviewees who do not have access to the Microsoft Teams software can also be interviewed 

simply by phone, or if possible via video conference devices in the consultants’ offices. 

Virtual workshops 

Also for larger groups and more interactive sessions, Microsoft Teams offers sufficient 

possibilities to serve as a comfortable platform for workshops and round tables with larger 

number of participants: 

 Organising new Teams meetings can easily be scheduled from Outlook 

 The chat, video (“gallery view”), and screenshare options are the most common 

features providing communication options and “collaborative space” feeling 

 The use of Breakout Rooms  - Teams sub-channels with a Meet now functionality - are 

useful  for activities where people need to be broken up in groups by tables or go to 

separate rooms 

As for face to face interviews and stakeholder consultations, it is ensured that invitations to 

workshops are sent on time so that those involved can save the date. For the organisation and 

facilitation of the session, a flipbook will be prepared, which will be submitted to the Client in 

advance. A specific methodology will be proposed for these workshops, depending on the 

number of participants, (e-)facilities, the content and the objectives of the meeting.
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ESPON 2020 – More information 

ESPON EGTC 
4 rue Erasme, L-1468 Luxembourg - Grand Duchy of Luxembourg 
Phone: +352 20 600 280 
Email: info@espon.eu 
www.espon.eu, Twitter, LinkedIn, YouTube 

The ESPON EGTC is the Single Beneficiary of the ESPON 2020 Cooperation
Programme. The Single Operation within the programme is implemented by the ESPON
EGTC and co-financed by the European Regional Development Fund, the EU Member
States and the Partner States, Iceland, Liechtenstein, Norway and Switzerland.  
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TARGETED ANALYSES

STISE - Sustainable Transport Infrastructure in the Strategic
urban region Eurodelta
Scope
The Strategic urban region Eurodelta (SURE) comprises the lower river basins of the Rhine, Meuse and Scheldt. A polycentric area, comprising a network of
metropolises with medium-large cities and cross-border regions. In its capacity of an entrance gate for goods and persons to Europe, it has developed into a densely
populated and economically strong area.

Within 3 hours of travel, over 50 million people can be reached. This makes it a global hub for goods, services and knowledge. This role has brought economic
prosperity but also major territorial, environmental and liveability issues.

For instance, transport is responsible for a substantially large share of CO  emissions in the region, with further increases forecasted, while EU ambitions and national
climate debates or policy plans point to the need for a drastic reduction of them.

The Strategic urban region Eurodelta faces indeed major challenges: energy transition, climate adaptation, accommodation of economic and demographic growth,
ensuring connectivity and accessibility of urban networks, and sustainable land use. Decarbonising the transport sector plays a crucial role in tackling these challenges.

The area has four internal national borders (NL-DE, NL-BE, BE-FR, DE-BE) that European integration and globalization have tended to abolish. These borders are
crossed by people, goods or services and national and regional/local policy makers feel the urgency to collaborate more closely on policy solutions to address this wide
range of flows and achieve more sustainable development.

The analysis considers the research area against its surroundings, but not in a static way. International flows can concern transport and secondary spatial flows to and
from megacities in the ring around the SURE, like London, Paris or up to Frankfurt and Hamburg. This can give a measure of the strength of the relationship between
the SURE and these cities.

Finally, responding to current events, it has become clear again that crises can affect transport severely. The COVID-19 crisis affects drastically, besides the health of
people, free movement of persons and has a huge impact also on free movements of goods with the sudden and unexpected recurrence of borders. It could also bring
an economic crisis. On the long term, we may face more sanatory crises, economic crises and crises of other kinds, e.g. energy or digital crises, which may affect cities,
cross-border movements and transport. 

Policy questions
To which extent are the local, regional, national and international flows of persons and goods affecting the sustainable growth of SURE region? How could cross-
border movement of people and goods develop in the period until 2030 and 2050, regarding different scenarios of societal, economic and political trends? 
To which extent do current or expected transport infrastructure and spatial policies (national complemented by regional) in the SURE contribute to EU (transport)
targets for sustainable growth for 2030 and 2050?
What could be done policy-wise, but also with concrete actions to better contribute to EU (transport) targets for sustainable growth for 2030 and 2050? By which
policies and actions, at which level and scale?
In particular, how can cross-border and inter-metropolitan cooperation contribute to achieving these targets?

Expected results
The main outcomes of the service shall be the following:

Territorial evidence on the current and possible future impact of flows of persons and goods on the sustainable growth of urban regions within the SURE region as
a whole (and with its surroundings as much as possible)
Evidence on the contribution of current and estimation of the expected contribution of future territorial policies regarding sustainable transport infrastructure in the
SURE to EU sustainable growth (including air quality, climate and energy targets).
Evidence on how cooperation (cross-border, inter-metropolitan, inter-regional, inter-governmental) and governance contribute to achieving EU (transport) targets
for sustainable growth for 2030 and 2050.
Conclusions on the necessary policy, including governance and cooperation, perimeters in the SURE in the context of sustainable transport.

Stakeholders
Province of Zuid-Holland (NL) - Lead Partner
The Municipality of The Hague (NL)
The Flanders Region (BE)
The Metropolregion Rheinland (DE)
The Province of Gelderland (NL)
The Metropole Europeenne de Lille (FR)
The Municipality of Amsterdam (NL)
The Brussels-Capital Region (represented by perspective.brussels, the Brussels Planning Agency) (BE)
The Regionalverband Ruhr (DE)

The International Society of City and Regional Planners (ISOCARP) - Observer
The network of European Metropolitan Regions and Areas (METREX) - Observer 

Contractors
Tractebel Engineering BE (Lead Contractor)
CE Onderzoek - Advies en Consultancy voor Duurzaamheid BV (NL)
Goudappel Coffeng BV (NL)
Ghent University (BE)

2
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the%20Rhine%2C%20Meuse%20and%20Scheldt.%20A%20polycentric%20area%2C%20comprising%20a%20network%20of%20metropolises%20with%20medium-
%20and%20cross-
ped%20into%20a%20densely%20populated%20and%20economically%20strong%20area.Within%203%20hours&body=http%3A%2F%2Fwww.espon.eu%2Fsustainable-
sport)

Rupprecht Consult (DE)
Lahmeyer Deutschland GmbH (DE)
Tractebel Engineering FR (FR)

Budget
€ 269.160,00

Lifetime
September 2020 – August 2021

Deliveries
Inception delivery: 21/10/2020
Interim delivery: 22/03/2021
Final delivery: 21/09/2021

Contact
Vassilen Ioτzov (Project Expert) vassilen.iotzov@espon.eu (mailto:%20vassilen.iotzov@espon.eu)
Stefania Rigillo (Financial Expert) stefania.rigillo@espon.eu (mailto:stefania.rigillo@espon.eu)

Documents

(https://www.espon.eu/sites/default/files/attachments/ESPON%20STISE%20Interim%20Report.pdf)

ESPON STISE Interim Report.pdf
(https://www.espon.eu/sites/default/files/atta

Acrobat Document | 6.16MB

(https://www.espon.eu/sites/default/files/attachments/Inception%20Report_0.pdf)

Inception Report.pdf
(https://www.espon.eu/sites/default/files/atta

Acrobat Document | 2.74MB

Policy themes (/programme/projects/espon-2020/policy-themes)

Applied Research (/applied-research)

Targeted Analyses (/targeted-analyses)

1-Regional Strategies for Sustainable and Inclusive Territorial Development - ReSSI (/ressi)

2-Thinking and Planning in Areas of Territorial Cooperation - ACTAREA (/actarea)

3-Spatial Dynamics and Strategic Planning in Metropolitan Areas - SPIMA (/metropolitan-areas)

4-Linking Networks of Protected Areas to Territorial Development - LinkPas (/protected-areas)

5-Territorial and Urban Potentials Connected to Migration and Refugee Flows - MIGRATUP (/migration)

6-Territorial Scenarios for the Baltic Sea Region - BT2050 (/BT%202050)

7-Common spatial perspectives for the Alpine area - Alps 2050 (/Alps2050)

8-Future Digital Health - eHEALTH (/eHealth)

9-Material Cultural Heritage- HERITAGE (/cultural-heritage)

10-Cross-border Public Services - CPS (/CPS)

11-Cross-Border Cooperation - TIA CBC (/TIA-CBC)

12-Maritime spatial planning - MSP LSI (/MSP-LSI)

13-BIG DATA (/big-data-corridors)

14-Urban-rural connections in non-metropolitan areas - URRUC (/URRUC)

15-EuropeaN Sustainable Urbanisation through port city REgeneration - ENSURE (/ENSURE)

16-Adapting European Cities to Population Ageing: Policy Challenges and Best Practices - ACPA (/ACPA)

17-SHARING – Stocktaking and assessment of typologies of Urban Circular Collaborative Economy initiatives (/sharing)
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mailto:%20vassilen.iotzov@espon.eu
mailto:stefania.rigillo@espon.eu
https://www.espon.eu/sites/default/files/attachments/ESPON%20STISE%20Interim%20Report.pdf
https://www.espon.eu/sites/default/files/attachments/ESPON%20STISE%20Interim%20Report.pdf
https://www.espon.eu/sites/default/files/attachments/Inception%20Report_0.pdf
https://www.espon.eu/sites/default/files/attachments/Inception%20Report_0.pdf
https://www.espon.eu/programme/projects/espon-2020/policy-themes
https://www.espon.eu/applied-research
https://www.espon.eu/targeted-analyses
https://www.espon.eu/ressi
https://www.espon.eu/actarea
https://www.espon.eu/metropolitan-areas
https://www.espon.eu/protected-areas
https://www.espon.eu/migration
https://www.espon.eu/BT%202050
https://www.espon.eu/Alps2050
https://www.espon.eu/eHealth
https://www.espon.eu/cultural-heritage
https://www.espon.eu/CPS
https://www.espon.eu/TIA-CBC
https://www.espon.eu/MSP-LSI
https://www.espon.eu/big-data-corridors
https://www.espon.eu/URRUC
https://www.espon.eu/ENSURE
https://www.espon.eu/ACPA
https://www.espon.eu/sharing


03-11-2021 08:52 STISE - Sustainable Transport Infrastructure in the Strategic urban region Eurodelta | ESPON

https://www.espon.eu/sustainable-transport 3/4

18-MISTA – Metropolitan Industrial Strategies & Economic Sprawl (/mista)

19-TOURISM - Carrying capacity methodology for tourism (/tourism)

20-BusDev - Business Development Opportunities at External EU Borders (/bus)

21- ERMES - ESPON European Research for Maritime Eco(nomic)clusters governance Strategy (/ermes)

22-IMAGINE - Developing a metropolitan-regional imaginary in Milan-Bologna urban region (/imagine)

23-CE FLOWS – Spatial dynamics and integrated territorial development scenarios for the functional area of Central Europe (/ce-flows)

24-DIGIPLAN - Evaluating Spatial Planning Practices with Digital Plan Data (/digiplan)

25-STISE - Sustainable Transport Infrastructure in the Strategic urban region Eurodelta (/sustainable-transport)

26-ESPON METRO | The role and future perspectives of Cohesion Policy in the planning of Metropolitan Areas and Cities (/metro)

27- LAKES - territorial analysis of spatial progress and integrated development opportunities of large lakes in Europe (/lakes)

28-QGasSP - Quantitative Greenhouse Gas Impact Assessment Method for Spatial Planning Policy (/QGasSP)

*TEVI – Territorial Evidence Support of European Territorial Cooperation Programmes (/TEVI)

**Territorial Scenarios for the Danube and Adriatic Ionian Macro-regions (TEVI 2050) (/TEVI2050)

Monitoring and Tools (/monitoring-and-tools)

Transnational Outreach (/transnational-outreach)

© ESPON
FAQ (/faq/faqs)  Contact (/contact)  Site Map (/sitemap)  Links (/links/european-institutions)  Legal Notice (/legal-notice)

ESPON EGTC
The ESPON EGTC is a European Grouping on Territorial Cooperation. ESPON started in 2002 and have continued since then building a pan-European knowledge base
related to territorial dynamics.



(https://www.facebook.com/ESPONProgramme/) 



(https://twitter.com/ESPON_Programme) 



(https://www.linkedin.com/company/espon/) 



(https://www.youtube.com/user/ESPONProgramme) 



(https://www.espon.eu/news_feed)
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