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Summary in English 

The last centuries have seen major improvements in transport technology that in 

turn have provided ever faster and cheaper ways to travel. To repeat a metaphor 

offered by Waldo Tobler, those transport technology changes have caused not only 

that the Earth’s surface has shrunk, by ever reducing travel times between places; 

they have also caused that the Earth’s surface has shriveled, by ever increasing the 

disparities between places with low and high access. Indeed, some places have 

profited immensely from the reduced transport costs that new transport 

infrastructure has brought; while other places are lagging behind ever more. This 

has raised a number of politically relevant questions; for instance, what are the 

consequences of the availability of ever faster transport and ever greater transport 

disparities on the spatial organization of society?  

Central to this dissertation is the idea that opportunity for human interaction – 

regardless of the type of interaction – is the chief determinant of the spatial 

organization of society. Transport systems affect that organization by making long-

distance destinations reachable, and thus providing additional opportunities to 

interact. When improvements in a transport system allow that more people, more 

customers or more jobs can be reached from a certain location, this likely 

translates into an increase of attractiveness of that particular location. Long-

distance interaction opportunity can therefore be expected to be ever more closely 

related to where economic growth occurs. However, long distance transport can 

be costly from a user’s, societal and environmental point of view, so that long 

distance interaction opportunities are probably not a perfect substitute for 

interaction opportunities in the close environment. Presumably, there is some 

tension between long-distance and local interaction opportunities, which affects 

the way land is used and managed in modern societies.  

The core question posed in this dissertation is “how do long-distance interaction 

opportunity and local interactions affect land-use patterns and the management of 

those patterns?” There are a great number of questions and consequences 

attached to that question. For example, does interaction opportunity really affect 

the spatial patterns of urban land use - even at a local level? How is the 

measurement of the effects of both concepts on land-use patterns affected by 

scale and spatial resolution? Is the availability of fast transport itself not dictated 

by the spatial organization of society? How beneficial are local interactions for 

existing urban areas? How are border areas affected by increasing interaction 
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opportunity? And can investment policies help reduce territorial disparities in 

terms of interaction opportunities? These questions have been studied in this 

dissertation, always using state-of-the art geographic methods and data. In the 

remainder of this summary, the results of those studies will be treated. 

Interaction opportunity and geographical scale 

The first part of this dissertation is dedicated to measuring interaction opportunity 

as a variable, and how the spatial resolution of analyzed data relates to any 

potentially established effects of interaction opportunity. To measure interaction 

opportunity, a so-called potential accessibility measure is used. That measure 

essentially indicates the opportunities to interact with resources that are 

distributed over space. It takes into account the spatial distribution of resources 

(often, population or jobs) and the willingness to travel a certain amount of time or 

distance; while not taking into account competition for limited resources at the 

destination, or the fact that people have a limited capacity for interaction.  

Potential accessibility is a computationally complex measure in which the 

computational task increases exponentially with the number of points for which 

accessibility is computed. This is problematic when an analyst wants to compute 

potential accessibility measures on very high resolutions, such as is necessary for 

high resolution spatial data analyses of urban land use. Chapter 2 in this paper 

shows that reasonably accurate estimates of potential accessibility can be achieved 

on very high spatial resolutions using the spatially interpolated results of an 

asymmetric accessibility computation method, introduced in that chapter. 

Another issue that becomes evident when computing potential accessibility is that 

it typically varies very little locally. This begs the question whether the measure is 

very useful when trying to explain the presence of urban land use, which is often 

much more distinctive spatially. Chapter 3 studies this in the wider context of the 

so-called ‘Modifiable Areal Unit Problem’, a persistent issue in geography that 

causes that the results of commonplace quantitative analysis methods depend on 

the shapes and scale of the spatial units of analysis. This chapter concludes that 

potential accessibility plays an important role on every geographical scale of 

analysis; that variables important in a local context have additive explanatory 

power when analyzing at a finer resolution, but lose their relevance at higher 

scales; and that the effects of the Modifiable Areal Unit Problem can be limited by 

using particular weighting schemes, and ensuring that the set of used explanatory 

variables include factors at all potentially important geographic scales. 
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Understanding transport network expansion 

The second part of this dissertation is dedicated to understanding and modelling 

the expansion of transport networks. The key question here is, whether the 

availability of fast transport itself is not dictated by the spatial organization of 

society? The two chapters in this part focus on the expansion of the Dutch railway 

network in the 19th century. The two chapters present a method to generate a 

choice set with which the driving factors in network expansion can be analysed, 

and a model in which the expansion of a transport network can be simulated with 

varying economic contexts or public interventions. One finding to be extracted 

from these chapters is the important role that existing population distributions 

have had on the development of the Dutch railway network. Especially in the 

earliest stage of network development, investors consistently preferred to invest in 

links that maximized additional passenger mileage, as modelled in a spatial 

interaction modelling approach. A logical consequence is that, despite higher 

construction costs due to weak soils, railway network development was to set off 

first in the densely populated West of the Netherlands. That same result has been 

repeated in all different scenarios ran in the Transport Link Scanner model 

introduced in this dissertation – in all simulated alternative scenarios, railway 

network expansion initiated in the same densely populated region.  

Additional questions that have been researched in this part of the dissertation 

concern in general the role of network economics in transport network expansion 

processes, and in specific the role of public interventions in Dutch railway network 

development. According to results in Chapter 4, different stages of development of 

the Dutch railway network coincided with variations in the relative importance of 

direct and network benefits of added links. Those results also shows that those 

direct and network benefits broadly coincide with links that increase either 

network density or network diameter. Lastly, Chapter 4 suggests that the Dutch 

railway network grew much longer than what seems sensible economically. This 

prolonged growth may have been spurred on by heated competition between 

private investors and the Dutch state, where also the latter acted as a competing 

operator. 

Exploring the role of long-distance and local interaction opportunities in current 

policy dilemmas 

The third part of this dissertation is dedicated to currently politically relevant 

questions in which the interplay between long-distance transport, local 
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interactions and urban land use plays a role. In Chapter 6 the importance of local 

interactions for cities is studied. In that chapter, proof is sought for a hypothesis 

first offered by Jane Jacobs in her influential book “The death and life of great 

American cities”. Jane Jacobs suggested that cities needed suitably high activity 

densities and a fine-grained mixture of land uses to enable a vibrant life on city 

streets. To test Jacobs’s ideas, the potential effects of local land-use interactions on 

activity patterns were sought. Mobile phone data recorded in Amsterdam have 

been used as a proxy for spatiotemporally varying activity patterns. The results 

confirm that indeed, the colocation of different land uses may cause that a city’s 

residents and visitors change their activity patterns and add to liveliness in city 

areas. Subsequently, coincidences between activity patterns and specific indicators 

of neighbourhood success are researched. The results show that neighbourhoods 

that are deemed attractive coincide with areas with higher activity densities, with a 

larger share of those higher activity densities consisting of non-home-based 

activities. The results furthermore show that home-based activities are 

substantially overrepresented in the activity structures of Amsterdam’s most 

problematic neighbourhoods. The evidence in this chapter confirm the role that 

mixed-use urban environments play in city life, as was supposed by Jane Jacobs. 

This indicates that such environments may produce unmeasured social benefits. It 

may be necessary to take the potential social benefits of such environments into 

account - for example, when evaluating the merits of development initiatives that 

promote land-use segregation and the movement of human activity to the urban 

periphery.  

Chapter 7 presents the results of a study into cross-border accessibility growth and 

the relevance of cross-border accessibility for municipal population growth in 

countries that are in the majority members of the European Union. The study 

focused on the period from 1961 to 2011 in multiple West-European countries. The 

results show that, compared with base domestic and foreign interaction 

opportunities, in all studied countries the European network of main roads and 

motorways has contributed relatively more to foreign than to domestic interaction 

opportunities. EU accession often coincided with high growth in cross-border 

accessibility; the most striking example is found in the 1986 accession countries 

Portugal and Spain. Despite substantial progress in cross-border accessibility and 

the removal of many barriers that hindered cross-border interactions within the 

EU, cross-border accessibility has in the majority of cases not had a significant 

impact on municipal population growth. I find that only domestic accessibility 

contributed to municipal population growth in the studied municipalities, and 
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compared to for example the effects of municipal population densities, the effect 

of accessibility has been modest. All in all, under usage of cross-border interaction 

opportunities is most likely one of the reasons why in particular border regions of 

Western European countries lag behind. 

Lastly, Chapter 8 presents a modelling effort in which the accessibility disparity 

effects of road network investments are analyzed in four EU member states, given 

that population distributions change partially in response to current and future 

road accessibility levels. This work has been executed using the LUISA model that is 

developed by the European Commission’s Joint Research Centre. For this study, 

modelling results have been computed given the current state; a case in which 

roads are improved but population is static; a case in which also population 

distributions change, without substantial political limitations on residential 

location; and a case in which potential residential locations are limited by a fictive 

spatial policy. In all cases, population redistribution as modelled by the LUISA 

model cause that a part of the disparity-reducing effects of network investment 

will be offset by people moving to main urban areas in the study area. However, 

the degree in which disparity effects are undone will depend on land-use policies: if 

those land-use policies manage to more evenly spread population redistribution, 

the unwanted effect of population movements on accessibility disparities may be 

limited. This underpins, above all, the importance of aligning spatial and transport 

investment policies. This chapter therefore argues that spatial planning matters for 

transport network investment effectivity, and that sound evaluations of transport 

investments do well to take likely population movement patterns into account. 

Discussion 

All in all, this dissertation offers a number of studies into the relation between 

urban land-use patterns, long-distance and local interaction opportunities. Much of 

the work provides policy advice, and has in some cases already led to 

improvements of current policy evaluation methods (notably, the previously 

discussed LUISA model). However, many issues are still open for future research. A 

select number of issues are flagged in this summary. First of all, the effects of 

congestion and congestion-alleviating measures are not included in the 

accessibility measures that are repeatedly used in this dissertation, even when 

congestion often takes center stage in discussions on transport policy. The role of 

congestion in shaping cities and urban grown certainly deserves more attention in 

future studies. Furthermore, this dissertation has repeatedly focused on aggregate 

car-based accessibility measures. Although cars are by far the dominant means of 
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transport in most of the world, current trends show that attitudes towards car 

ownership and transport means are changing - in particular in urban areas. This 

would require, amongst others, for a reconsideration of the focus on car-based 

accessibility in land-use/transport interaction models such as LUISA. Lastly, this 

dissertation presents the novel Transport Link Scanner model with which the 

effects of different economic contexts and political interventions on final network 

outcome can be simulated. This model allows studying a number of relevant 

questions, regarding for example the necessity of political intervention in transport 

network expansion, and the degree in which long-run population distributions 

depended on early decisions in the network expansion process.  




