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1. Introduction  
 
The objective of this study is to produce territorial scenarios for potential accessibility by road, rail, 
air and multimodal, as well as accessibility by sea for the years 2030 and 2050. The scenarios 
shall be built by using accessibility concepts and indicators already developed in earlier ESPON 
Programmes, in particular the concept of potential accessibility. 
 
Besides the production of the accessibility indicators the study has produced the corresponding 
ESPON maps and provides an analysis of accessibility trends and dynamics to be expected in 
the future.  
 
The set of new accessibility indicators developed enriches ESPON's territorial indicators and shall 
be used by the ESPON 2020 Programme activities; particularly, the indicators shall be used for 
drafting of a policy brief for the Maltese Presidency of the EU and for other ESPON publications. 
 
This Final Report (D2) of the study provides an overview on data collected, scenarios developed 
and indicators produced, analysed and mapped. To do so, the next chapter gives a brief descrip-
tion of the basic approach of the study. Chapter 3 gives information on the population projection 
used for the accessibility scenarios. Chapter 4 gives insight in the results of the accessibility sce-
narios for road, rail, air and multimodal. Chapter 5 presents results of accessibility by sea scenar-
ios.  
 
 
  



 2 ESPON 2020

 

2. Basic approach 
 
This section outlines the basic approach of this study. In order to ensure maximum comparability 
of the results, the study closely follow the approach and methods as developed in previous ES-
PON projects on accessibility, i.e. ESPON 1.2.1, ESPON Accessibility Update, ESPON TRACC, 
ESPON ET2050 and ESPON Matrices.  
 
The first part of this section gives basic information on how potential accessibility indicators are 
defined and calculated. This is followed by descriptions about the assumptions on the future de-
velopment of road and rail transport networks, about the way air network scenarios have been 
introduced and how population projections have been derived. Finally, it is described how the 
accessibility by the sea scenarios have been developed and implemented. 
 
 
Calculation of potential accessibility 
 
Potential accessibility is based on the assumption that the attraction of a destination increases 
with size, and declines with distance, travel time or cost. Here, destination size is represented by 
region population. Thus, potential accessibility to population is seen as an indicator for the size of 
market areas for suppliers of goods and services. Though potential accessibility is founded on 
sound behavioural principles, it contains parameters to be calibrated. It is a construct of two func-
tions, the activity function representing the activities or opportunities to be reached, and the im-
pedance function representing the effort, time, distance or cost needed to reach them. For poten-
tial accessibility these two functions are combined multiplicatively,  

where Ai is the accessibility of area i, Wj is the activity W to be reached in area j, and cij is the 
generalised cost of reaching area j from area i. Ai is the total of the activities reachable at j 
weighted by the ease of getting from i to j. The interpretation is that the greater the number of 
attractive destinations in areas j is and the more accessible areas j are from area i, the greater is 
the accessibility of area i. The impedance function is nonlinear. Generally a negative exponential 
function is used in which a large parameter beta indicates that nearby destinations are given 
greater weight than remote ones. 
 
For the sake of comparisons, in this project the same parameter values are used as in the ES-
PON TRACC  and ESPON Matrices projects. 
 
The accessibility model uses centroids of NUTS-3 regions as origins and destinations. It calcu-
lates the minimum paths through the networks, i.e. minimum travel times between the centroids 
of the NUTS-3 regions. As a whole, all these individual o-d-travel times constitute the travel time 
matrices, which is one important output of this project. 
 
For each NUTS-3 region the value of the potential accessibility indicator is then calculated by 
summing up the population in all other European regions, including those outside ESPON space 
and also including population of northern African and Middle East countries, weighted by the 
travel time to go there. For this weighting, the parameter  has been set to 0.005. That means 
that assuming a travel time between two regions of zero minutes (which does not occur in reality), 
the population of the destination region would be included with its full value in the potential ac-
cessibility of the origin region, while for a travel time of little more than two hours the weight is 0.5, 
and for a travel time of little more than five hours the weight goes down to 0.2 only (see Figure 1).

 
j
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a
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Figure 1. Weighting of destination population 

 
 
Population projections 
 
For the calculation of accessibility indicators, population at NUTS-3 level and somewhat larger 
zone for areas outside the ESPON space (Eastern Europe, Middle East, northern Africa) is nec-
essary to reflect the attractiveness of the regions. As by definition, no empirical data are available 
for future years, population projections have to be used for the target years 2030 and 2050.   
 
In the offer for this study, it was proposed to use S&W's SASI model to provide the population 
forecast. However, in the kick-off meeting of this study (teleconference), the ESPON EGTC re-
quested to use Eurostat latest population forecast. This has been done amended by national 
population forecasts of the United Nations for territories that are not covered by the Eurostat pro-
jection. 
 
 
Road and rail transport network development 
 
The accessibility scenarios for the years 2030 and 2050 are meant to describe realistic future 
situations according to planned transport infrastructure development. Therefore, the planned 
trans-European transport networks of the European Union are forming the base of the scenarios. 
The road and rail transport scenarios are entered into the model's network database exogenously 
and implemented following an expected and realistic time table for the development of the TEN-T. 
In this way, there is a road and rail transport network database developed that describe the situa-
tion of the European road and rail networks for the year 2030 and 2050.  
 
 
Air network scenarios 
 
For the development of air network scenarios a different approach is necessary. Air networks 
might change rapidly based on decisions of individual carriers reflecting changing air market con-
ditions, changing relevance of regional airports or changing environmental and climate change 
related measures. This means that the uncertainty about the development of the air network is 
much higher than for road and rail networks. In consequence, the nature of the scenarios to be 
developed is based on different assumptions. Three different air scenarios have been developed: 
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 Regional airports will gain relevance and connections to regional airports will improve. 
 Regional airports will lose relevance and connections to regional airports will be less. 
 Air transport connections in general will be reduced due to climate change and environ-

mental measures. 
 
All scenarios have been developed using the current air network for the year 2014 as starting 
point. According to the nature of the scenarios air flight services between airport pairs were 
changed for the years 2030 and 2050. An operational specification of the scenarios is given in 
Chapter 4 of this report. . 
 
The changes in the air network have been used for calculating potential accessibility by air and 
potential accessibility multimodal. 
 
 

Accessibility by sea scenarios 
 
For the development of accessibility by sea scenarios the plans for the TEN-T port development 
and the Motorways of the Sea of the European Union have been taken into account and trans-
ferred into assumptions on the future development of port infrastructure and impacts on accessi-
bility. In addition, also the developments of the road and rail TEN-T networks (see above) have 
been integrated in order to reflect hinterland connections of the ports.  
 
Two indicators reflecting accessibility by the sea have been developed in a parallel study on "Ac-
cessibility by the sea indicators". For this study, scenarios on the future development of these 
indicators are implemented. 

 The first reflects the changing hinterland of ports, i.e. land market area, due to the future 
TEN-T development. This accessibility indicator has been implemented in a way that it 
gives information on how many persons can be reached from each port in a travel time of  
four hours by road in the years 2030 and 2050.  

 The second indicator reflects the accessibility of ports via sea for the years 2030 and 
2050. This indicator has still to be implemented in form of an accessibility potential indica-
tor. This means that travel time between ports will be used as impedance and that all 
ports in Europe will serve as destinations. The attractiveness of the destination ports is 
expressed in terms of their transport volumes.  
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3. Population projection 
 
Accessibility indicators of the potential type are usually working with population as destination 
activities to reflect the attractiveness of the regions to be reached. This is the way, potential ac-
cessibility indicators were implemented in previous ESPON projects.  
 
In order to have population data for the accessibility scenarios, Eurostat's latest population fore-
cast at NUTS 3 level was used. (data file demo_r_gind3;proj_13rpms3). As these population pro-
jections are available only for the NUTS 2010 system of regions, a recalculation to the NUTS 
2013 system of regions has been made, simply based on population shares. of the year 2014.  
 
As Eurostat's population forecast does not cover all territories that serve as destinations in the 
accessibility model, the latest national population projection of the United Nations was used for 
those other areas. Here, it was necessary for some countries to disaggregate the population fig-
ures from the country level to the zone level of the accessibility model. This was done by using 
2014 shares of the national population, i.e. it had to be assumed that all parts of a country will 
develop as the whole country.  
 
The result is a database containing a combination of population forecasts by Eurostat and by the 
United Nation for the years 2030 and 2050. Figures 2 and 3 give insight in the data by presenting 
the relative change of population between 2014 and 2030 (Figure 2) and between 2030 and 2050 
(Figure 3).  
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Figure 2. Population, relative development 2014-2030. 
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Figure 3. Population, relative development 2030-2050. 
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4. Scenarios for potential accessibility by road, rail, air and multimodal for the 
years 2030 and 2050 
 
Scenarios for potential accessibility by road, rail, air and multimodal for the years 2030 and 2050 
have been developed and implemented. There have been two different ways to develop the sce-
narios: 
 For the accessibility by road and rail, the TEN-T plans of the European Union were reflected 

in the transport network database for the two future years. That means that the input net-
works for calculating road and rail accessibility for the years 2030 and 2050 reflect the likely 
state of the transport infrastructure by then.  

 For accessibility by air there is no given future path of development of flight services. There-
fore, three scenarios for the air flight network reflecting three different assumptions have been 
developed and implemented:  

o Scenario A Regional airports gaining. In this scenario regional airports will have 
growing relevance. Regional airports are defined here as airports that have less than 
100 departure flights per week. To do so, flight connections to/from regional airports 
are assumed to be improved in future compared to the flight network of 2014. This is 
done by introducing higher frequencies and partly lower travel times. The frequencies 
are improved in a way that flight connections with regional airports that are not daily 
will become daily, those that are only once a day will be served more than once a day. 
Lower travel times are introduced in Scenario A for flight connections with regional air-
ports that are in 2014 already several times a day; these connections will be made 
faster by ten percent to reflect faster aircrafts for those connections.  

o Scenario B Regional airports losing. In this scenario it is assumed that regional air-
ports might lose importance. Regional airports are the same as in Scenario A, i.e. de-
fined again as airports that have less than 100 departure flights per week. The conse-
quence might be that there will be less connections to regional airports than today. As 
it cannot be determined where such a reduction of flight services might take place, this 
scenario is implemented by randomly taking out from the flight network of 2014 each 
third connection to/from regional airports.  

o Scenario C Air connections reduced. In this scenario, it is assumed that air transport 
connections in general will be reduced due to climate change and environmental 
measures. As it cannot be determined where such a reduction of flight services might 
take place, this scenario is implemented by randomly taking out from the total Europe-
an flight network of 2014 each tenth flight connection regardless of the airports in-
volved. 

 
Based on the variation of scenarios for the development of the air connections in Europe, in total 
8 accessibility scenarios were implemented, each for the years 2030 and 2050: 
 potential accessibility by road reflecting TEN-T development, 
 potential accessibility by rail reflecting TEN-T development, 
 three scenarios of potential accessibility by air, 
 three scenarios of potential accessibility multimodal, each combining road and rail TEN-T 

development with one of the three air scenarios. 
 
For each NUTS-3 region and corresponding regions in other countries the value of the potential 
accessibility indicator is calculated by summing up the population in all other European regions, 
including those outside ESPON space and also including population of northern African and Mid-
dle East countries, weighted by the travel time to go there. This is done for the modes road, rail, 
air and for multimodal as a combination of the three modes. 
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Road scenario 
 
The potential accessibility by road scenario is reflecting the development of the TEN-T outline 
plan for road. Future European accessibility by road pattern will look rather similar to current pat-
tern (Figure 4). Accessibility potential by road will continue to show the traditional core-periphery 
pattern in Europe. The southern regions of the Netherlands, all regions in Belgium, regions in 
northern and eastern France and in the western parts of Germany have highest accessibility po-
tential by road in Europe. Some regions have a level of about twice the European average. But 
also regions in the northern parts of Italy, western parts of Austria, in Switzerland, and in the 
south-east of England have an accessibility potential by road which is much above the European 
average. In all these regions the combination of well-developed road infrastructure, i.e. mainly 
dense motorway networks, as well as a high concentration of population leads to these favourite 
positions. These regions are surrounded by regions that have an accessibility potential by road 
above the European average. This includes a broad south-north corridor in England, several re-
gions in France except in the western and south-western parts, almost all remaining regions in 
Germany, regions in the western parts of the Czech Republic, all other regions in Austria, most 
regions in Slovenia and most other regions in Northern Italy.  
 
Then, accessibility by road decreases towards regions located outside the core as described 
above. Lowest accessibility by road is found in Iceland and the northern regions of Norway, Swe-
den and Finland, in Estonia and Latvia, in some Irish and Scottish regions and in some individual 
regions of southern Europe, in particular the islands there. Here, accessibility potential by road is 
less than one fifth of the European average. Many regions in Spain and Portugal have index val-
ues of around 50 or even less. Also most regions in south-eastern Europe have accessibility po-
tentials by road of around or less than fifty percent of the European average. Exceptions are re-
gions in a corridor from Ankara to Istanbul, the huge population base of the latter city is even 
leading to an accessibility potential of above the European average in the surrounding regions in 
Turkey. Lowest accessibility potential by road in south-eastern Europe is along the eastern border 
of Turkey and in several regions of the western Balkan countries. 
 
Accessibility by road in 2030 will be, as it is the case today, highest in urban region and lowest in 
rural regions (Figure 5). Rural regions of the ESPON countries will have on average about 80 
percent of the ESPON road accessibility average, In the EU13 countries, the rural average will be 
only at about 60 percent of the ESPON average. Mountain regions will have an average accessi-
bility index by road of about 80, coastal regions will be slightly less with over 70. The regional 
types with lowest accessibility by road of clearly less than 20 index points will be islands, and in 
particular sparsely populated regions which are often located in the northern periphery. 
 
A closer look at the relative changes of potential accessibility by road yields that the largest rela-
tive future increases compared to today will not happen in areas with highest accessibility but in 
areas with lower than average accessibility (Figure 6). In particular, the regions in south-eastern 
Europe will gain through the investments in road infrastructure in and between the countries in 
that area. However, regions in the Baltic States do not benefit in terms of accessibility although 
there will be new high-quality road infrastructure in place. The modest growth or even decline in 
accessibility by road is due to the fact that the underlying population projection expects strong 
population losses in that area. In relative terms compared to the ESPON average, rural regions 
will mostly benefit from the road scenario, as well as intermediate regions, but to a lower extent 
(Figure 7). The dominance of urban regions will be slightly reduced in future. This is because all 
regional types in EU13 are benefitting whereas all regional types in EU15 are relatively losing out. 
The specific regional types, mountain regions, islands, sparsely populated and coastal regions 
will somewhat increase their accessibility through TEN-T investments, however, compared to the 
ESPON average they will slightly reduce their relative position except mountain regions. 
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Figure 4. Accessibility potential, road, 2030 
 
 

 
 

Figure 5. Accessibility potential, road, by regional typologies, 2030 
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Figure 6. Accessibility potential, road, relative change 2014-2030 
 
 

 
 

Figure 7. Accessibility potential, road, index change by regional typologies, 2014-2030
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Rail scenario 
 
The potential accessibility by rail scenario is reflecting the development of the TEN-T outline plan 
for rail. The future European accessibility by rail pattern (Figure 8) has a lot in common with the 
current one. However, disparities between high and low accessibility areas seem to be less pro-
nounced, and, the area of above average accessibility will extend further away from the core. But 
high accessibility is less evenly distributed in this core area, as regions with top accessibility are 
forming corridors along high-speed rail links. High-speed rail will also bring very high accessibility 
to regions outside the area with high accessibility potential by road. Clearly visible are those cor-
ridors in France towards the Atlantic and via Lyon to the Mediterranean regions or in Germany 
towards Hannover and Berlin. All regions in the Benelux countries and Switzerland, almost all 
regions in England, France, Germany and northern Italy have an accessibility potential by rail 
above the European average. The high-speed rail network investments will also bring above ES-
PON average accessibility by rail towards the areas of Bilbao and Barcelona in Spain and Rome 
in Italy. 
 
Clearly below average accessibility by rail will also in future be found in the Nordic countries, Ire-
land, Scotland, the Baltic States, south-eastern and southern Europe. Lowest accessibility by rail 
will remain in the far north regions, the Baltic States, mainly eastern regions in Bulgaria and Ro-
mania, in many regions of the western Balkan and in Greece and Turkey. Many regions of west-
ern parts of Poland and the Czech Republic will have accessibility by road slightly below the Eu-
ropean average with few exceptions that will be slightly above average.  
 
Looking at regional typologies, the future accessibility by rail will be distributed across the types 
as today and comparable to road (Figure 9). The clear dominance of urban regions will continue 
in future, rural regions will have less than 80 percent of the ESPON average. All regional types in 
EU15 will perform much better than the same types in EU13. Mountain regions as well as coastal 
regions will have an accessibility level of about 80 percent of the ESPON average. As to be ex-
pected, lowest accessibility by rail will also in future occur in islands and sparsely populated are-
as.   
 
The relative increases of potential accessibility by rail are much higher than those for road. (Fig-
ure 10). Highest relative gains are to be found in all parts of Eastern Europe, as well as in south-
western Europe in parts of France, and in Spain and Portugal. In particular, the development of 
new high-speed rail lines, but also the upgrade of existing rail infrastructure to high-quality con-
ventional lines in those countries causes these effects. The Rail Baltica even outsets the negative 
effect of population decline in the regions of the Baltic States.  
 
In relative terms compared to the ESPON average, the relative development of regional types is 
different to that of road and much more clearly pronounced. Rural regions and slightly less also 
intermediate regions are benefitting from the TEN-T rail scenario, urban regions are clearly reduc-
ing their dominance (Figure 11). Again, all regional types in EU13 are clearly benefitting whereas 
urban and intermediate regions in EU15 are relatively losing out. From the specific regional types, 
mountain regions and sparsely populated regions are relatively benefitting from TEN-T rail in-
vestments, whereas islands and coastal regions are slightly falling behind. 
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Figure 8. Accessibility potential, rail, 2030 
 
 

 
 

Figure 9. Accessibility potential, rail, by regional typologies, 2030 
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Figure 10. Accessibility potential, rail, relative change 2014-2030 
 
 

 
 

Figure 11. Accessibility potential, rail, index change by regional typologies, 2014-2030
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Air scenarios 
 
The potential accessibility by air is hardly to forecast. Besides the issue of appropriate infrastruc-
ture in terms of airports, it is a question of the future strategies of the air carrier offering the flight 
services. Therefore, three scenarios for the air flight network reflecting three different assump-
tions on market behaviour but maybe also on political decisions or price changes due to stronger 
environmental and climate policies have been developed and implemented: Scenario A Regional 
airports gaining, Scenario B Regional airports losing, Scenario C Air connections reduced. The 
scenario assumptions are implemented in an increase (Scenario A) or decrease (Scenarios B 
and C) of flight services between European airports. However, the overall pattern of regions with 
higher and lower accessibility will not change dramatically. Of course, individual regions, in par-
ticular with regional airports with very few flight services, might be strongly affected.  
 
Figures 12 to 14 show the effects of Scenario A in which regional airports gain momentum. For 
potential accessibility by air Europe will continue to appear as a mosaic with regions of high, me-
dium and low accessibility side by side. This is a quite distinct pattern from those of potential ac-
cessibility by road and by rail where a more traditional core-periphery pattern exists. The major 
airport regions and their close surroundings have highest accessibility. This is also true in coun-
tries that have lower accessibility for other modes. Regions with highest accessibility by air are 
located around the major international airports in Europe with highest values in London, Paris, 
Brussels, Amsterdam, Düsseldorf, Frankfurt, Zürich and Munich. But also the airports in Madrid, 
Barcelona, Lyon, several cities in northern Italy, Vienna, Prague, Berlin, Hanover, Hamburg, Co-
penhagen or Warsaw create very high accessibility potential by air for the surrounding regions. In 
principle, all regions of the capital cities in northern, eastern, south-eastern and southern Europe 
benefit of the international connections of their airports leading to accessibility potentials of above 
European average. However, in general the areas benefiting from an airport seem to be rather 
limited in spatial extension. Lowest accessibility by air continues to exist in the regions in-
between. This includes many rural parts of Spain, Portugal, Greece, Turkey, Romania and Bul-
garia, the western Balkan, Poland and the Baltic states. But also in Germany and particularly in 
France, there are inner areas that have an accessibility potential by air far below the European 
average. 
 
Figure 13 shows the aggregated accessibility by air for Scenario A Regional airports gaining. 
Urban regions will continue to have highest accessibility of more than 120 index points compared 
to the ESPON average, rural areas the lowest with about 60 index points only. Quite opposite to 
road and rail accessibility, this distribution of accessibility between these regional types is rather 
similar in EU15 and EU12. The specific regional types will have much higher accessibility by air 
compared to the ESPON average than it will be for road and rail. Coastal regions will have an 
accessibility by air in this scenario which is almost at the average European level, mountain re-
gions will have clearly more than 80 index points. But also islands will be in a comparable good 
position due to the flight services and will have almost 80 index points compared to the ESPON 
average. Only sparsely populated areas will fall a little bit more behind with around 50 percent of 
the European average accessibility by air in this scenario by 2030. 
 
The resulting accessibility pattern of Scenario B Regional airports losing is shown in Figure 14. 
The overall pattern of regions with highest and lowest accessibility is rather similar to the one of 
Scenario A. The reduction of flights to regional airports leads to a slight increase of the domi-
nance of urban regions with an average of about 125 index points. whereas rural areas are re-
ducing their average index value by three index points. The specific regional types are only little 
affected concerning their relative position to the European average with the exception of sparsely 
populated areas. These areas are losing about 7 index points compared to Scenario A. For those 
areas, the flight connections from/to regional airports are important. A reduction in the number of 
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flights makes those areas even more peripheral. Figure 17 shows a possible spatial pattern of 
accessibility by air over time of such a negative scenario. Whereas many regions in Europe would 
have higher potential accessibility by air in future than today, because of the growing population, 
there would be several clusters of regions, e.g. in Spain and France, in Northern and in Eastern 
Europe,  in which accessibility by air would be reduced.  
 
Also the resulting overall accessibility pattern of Scenario B Air connections reduced 4 would be 
rather similar to the two previous ones of Scenarios A and B (Figure 18). The reduction of flights 
in Europe would also lead to a slight increase of the dominance of urban regions with an average 
of about 125 index points compared to Scenario A. whereas rural areas are reducing their aver-
age index value by two index points (Figure 19). The specific regional types are only little affected 
concerning their relative position to the European average. However, islands and sparsely popu-
lated areas would even improve their relative position a little bit if overall flight services in Europe 
would be reduced. Figure 20 shows a possible spatial pattern of accessibility by air over time of 
this definition of a negative flight service scenario. Most regions in Europe would even have 
slightly higher potential accessibility by air in future than today, because of the growing popula-
tion. However, there would be some hot spots of regions, mainly in south-eastern Europe, in 
which accessibility by air would be somewhat reduced.  
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Figure 12. Accessibility potential, air, Scenario A: Regional airports gaining, 2030 
 
 

 
 

Figure 13. Accessibility potential, air, Scenario A, by regional typologies, 2030 
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Figure 14. Accessibility potential, air,  
Scenario A: Regional airports gaining, relative change 2014-2030 
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Figure 15. Accessibility potential, air, Scenario B: Regional airports losing, 2030 
 
 

 
 

Figure 16. Accessibility potential, air, Scenario B, by regional typologies, 2030 
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Figure 17. Accessibility potential, air,  
Scenario B: Regional airports losing, relative change 2014-2030 
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Figure 18. Accessibility potential, air, Scenario C: Air connections reduced, 2030 
 
 

 
 

Figure 19. Accessibility potential, air, Scenario C, by regional typologies, 2030 
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Figure 20. Accessibility potential, air,  
Scenario  C: Air connections reduced, relative change 2014-2030 
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Multimodal scenario 
 
Figures 21 to 26 show the corresponding effects for multimodal accessibility for the three air sce-
narios. Multimodal accessibility is a combination of road, rail and air accessibilities, i.e. multimod-
al accessibility potential indicator display the joint working of the three transport modes. The high 
importance of air connections for the accessibility of many capitals and other important urban 
regions, in particular in more remote areas, is marked by high, above European average multi-
modal accessibility in those regions which is clear above the accessibilities of the surrounding 
regions. In those areas in which potential accessibility by road or rail or both will be high as well, 
the isolated areas of high accessibility by air will be bound together through the high road and rail 
accessibilities in the areas in-between. So, the spatial pattern of multimodal accessibility will also 
in future be a mix of the more traditional core-periphery pattern constituted by road and rail 
transport and the patchwork of regions with high and low accessibility induced by air transport.  
 
Multimodal accessibility by regional types will be highest in urban regions followed by intermedi-
ate regions and having rural regions with the lowest values. This will be happen in EU15 as well 
as in EU13. With the combined working of road, rail and in particular air, multimodal accessibility 
of the specific regional types will be not so bad. However, compared to their relative position for 
accessibility by air the averages of these regional types will be slightly lower. Compared to the 
future ESPON average set to 100, mountain areas will be around 80 index points, coastal regions 
even about 90 index points, islands will almost reach 60 index points and sparsely populated 
areas will be lowest with 40 index points. 
 
The variation of the air accessibility in the three scenarios does not have a substantial impact on 
the spatial pattern of multimodal accessibility nor on the aggregate multimodal accessibility by 
regional typologies as the three maps and the three diagrams are rather similar 
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Figure 21. Accessibility potential, multimodal, Scenario A: Regional airports gaining, 2030 
 
 

 
 

Figure 22. Accessibility potential, multimodal, Scenario A, by regional typologies, 2030
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Figure 23. Accessibility potential, multimodal, Scenario B: Regional airports losing, 2030 
 
 

 
 

Figure 24. Accessibility potential, multimodal, Scenario B, by regional typologies, 2030



 26 ESPON 2020

 

 
 

Figure 25. Accessibility potential, multimodal, Scenario C: Air connections reduced, 2030 
 
 

 
 

Figure 26. Accessibility potential, multimodal, Scenario C, by regional typologies, 2030
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5. Scenarios for accessibility by the sea for the years 2030 and 2050 
 
The accessibility by the sea scenarios are to reflect the development of the TEN-T ports of the 
European Union. There are two indicators addressing scenarios for accessibility by the sea for 
the years 2030 and 2050. These indicators are also based on a potential type function that links 
travel impedance with opportunities to be reached. The first one assesses the hinterland of ports, 
i.e. the land-side accessibility of ports, the second addresses the sea-side accessibility of ports. 
Both indicators are taken from the ongoing study on "Accessibility by the Sea".  
 
Accessibility indicator values have been calculated at port level. For the hinterland of port acces-
sibility, the accessibility model for road was modified in a way that it calculates for each port the 
travel time to all NUTS-3 regions in Europe and then sums up the population that is reachable 
within a maximum travel time of four hours. The scenario developed for this hinterland indicator 
takes account of the planned development of the trans-European road network and of the chang-
ing population over time.  
 
Draft results for this port hinterland indicator are presented in Figures 21 to 24. The effect of the 
scenario on hinterland accessibility is presented in Figure 21 for the relative changes between 
2014 and 2030. The absolute changes between these two years are given in Figures 22. Chang-
es in hinterland accessibility for an even longer period, i.e. between 2014 and 2050 are given in 
Annex 3.  
 
A final accessibility indicator presented here reflects the changing hinterland of ports, i.e. land 
market area, due to the future TEN-T development. This accessibility indicator has been imple-
mented in a way that it gives information on how many persons can be reached from each port in 
a travel time of  four hours by road in the years 2030 and 2050. Map 9 shows the relative change 
of the hinterland accessibility, Map 10 the absolute change, i.e. the number of persons that can in 
addition be reached or the other way round. It can be seen that the development of the TEN-T 
road network together with the demographic changes to be expected will increase the hinterland 
of an overwhelming majority of European ports. Only ports in Ireland, Portugal, the eastern parts 
of Spain, some regions in Italy and Greece might have to expect an decreasing hinterland market 
area as measured in this way. 
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Figure 27. Hinterland accessibility of main ports. Relative development 2014-2030. 
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Figure 28. Hinterland accessibility of main ports. Absolute development 2014-2030. 
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6. Conclusions 
 
In conclusion, accessibility can be seen as a central location factor, in particular an essential fac-
tor for describing the competitive situation of regions in Europe. The accessibility scenarios un-
derlay the important role of the TEN-T for territorial development and territorial cohesion. In par-
ticular, the foreseen development of the trans-European road, conventional rail and high-speed 
rail networks will result in higher degrees of cohesion concerning accessibility. However, the 
overall pattern of potential accessibility is relatively stable due to the distribution of population in 
Europe. But beyond this overall pattern, the development of the TEN-T will yield a lot of improve-
ments in the regional, national and international connectivity. In particular the investments into a 
high-quality rail network might bring enormous advantages for the affected regions.  
 
Taken the examples of only modest growth in potential accessibility or even negative develop-
ment of accessibility in some regions, it has to be argued that transport infrastructure develop-
ment is not the only and maybe not the most important issue to take care of. This development is 
mainly based on the expected shrinkage of the population in some parts of Europe which has a 
negative effect on the potential accessibility as defined here. For territorial cohesion this means 
that those regions that are to face serious demographic change and population losses need 
comprehensive strategies to develop their assets and to develop them as attractive locations to 
live and to develop competitive economic activities. The development of high-quality transport 
infrastructure and connections can only be one element in such strategies aiming at territorial 
cohesion in Europe. 
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Annexes 
 
 
 
 
 
 
 
Annex 1. Recalculation of accessibility indicators for 2001, 2006, 2011 and 2014 
 
The last accessibility indicators for ESPON were calculated in the study ESPON Matrices for the 
NUTS 2010 system of regions. In order to allow comparisons with these potential accessibility 
indicators, they have been recalculated for NUTS 2013.  
 
The last indicators for the year 2014 were based on a combination of networks describing the 
infrastructure situation of the year 2014 and population data for the year 2013 because 2014 
population figures were not available at that time. For the recalculation done here, population 
data for 2014 was used.  
 
In total, 16 indicators have been recalculated which reflects the combination of four modes (road, 
rail, air, multimodal) and four years (2001, 2006, 2011, 2014). The next pages present as exam-
ples the index maps for 2014 for potential accessibility road (Figure A 1.1), for potential accessi-
bility rail (Figure A1.2), for potential accessibility air (Figure A1.3) and for potential accessibility 
multimodal (Figure A1.4).   
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Figure A1.1. Accessibility potential, road, 2014 
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Figure A1.2. Accessibility potential, rail, 2014 
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Figure A1.3. Accessibility potential, air, 2014 
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Figure A1.4. Accessibility potential, multimodal, 2014 
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Annex 2. Hinterland accessibility of main ports, 2014-2050 
 
 
Figures A3.1 and A3.2 show the hinterland accessibility of main ports for a longer period than in 
the main part of the report; i.e. for the period from 2014 to 2050. 
 
 
 

 
 
 

Figure A3.1. Hinterland accessibility of main ports. Relative development 2014-2050. 
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Figure A3.2 Hinterland accessibility of main ports. Absolute development 2014-2050. 
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