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Abstract

While Transit-Oriented Development (TOD) and land-use and transport integration are high 

on the agenda of many governments, knowledge about the role and the components of sta-

tion area evaluation models is not that evident. These models were retrieved from the same 

forward-thinking node-place model, and they seem to have a prominent place in the Dutch 

context of TOD. The focus of this research is therefore on how these different models are put 

together and where, how, and why they are used by the coordinating governmental bodies in  

three well-known cases in the Netherlands. Information is gathered on the cases of Randstad 

Southwing, the province of Noord-Holland, and the former Arnhem Nijmegen City Region 

by combining document analysis and semi-structured interviews. In a comparative research, 

the differences and similarities between the builds and the role that these models play in their 

processes are unveiled. The results show that all three models are highly quantitative in their 

components, and to offer more realistic representations of station areas, chances lie in the 

qualitative research. However, if the models are due for further deepening, is strongly de-

pendent on the role they are fulfilling in the process, be they analytical instruments or merely 

inspirational or communication instruments. 

Keywords: Transit-Oriented Development; Land-use transport integration; Station area 

(re)development; Policy evaluation; Node-place model; Randstad Southwing; Province of 

Noord-Holland; Arnhem Nijmegen City Region
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1.	 Introduction
In many cities and metropolitan areas around the world the integration of transport and 

land-use development is high on the agenda (Peek, Bertolini & De Jonge, 2006; Tan, Jans-

sen-Jansen & Bertolini, 2014). Along the principles of Transit-Oriented Development (TOD) 

planners and policy-makers are trying to concentrate new- and redevelopments around exist-

ing or new infrastructure nodes and concentrating new infrastructure nodes around already 

existing and dense developed areas (Curtis, 2012). The rationale behind this integration, 

however, may differ from case to case, from region to region, and from country to country. In 

other words, the problems and challenges aimed to solve through TOD can be environmental, 

social, or economic of nature, but are often an intertwining combination of those. Govern-

ments around the world invest a great deal in TOD, but the concept of TOD is also different 

per case, as well as the definition for TOD (Singh et al., 2014). There is no unifying evalu-

ation model for TOD or a standardised model for implementing TOD (Carlton, 2009). The 

way that station area evaluation models are constructed, and how they are used can be of an 

influence of how public resources are allocated and invested, and therefore making it a crucial 

part of legitimising the use of public funds (Peek et al., 2006). This research aims to analyse 

and compare station area evaluation models in the context of TOD in the Netherlands. To 

do so, we are using a policy cycle model to compare three different cases within the Nether-

lands. The policy process is often a complex whole, especially for an outsider, and through 

this policy cycle, it is possible to simplify a policy process, and to identify where station area 

evaluation models are used in the TOD planning process. This is also of high importance 

because comparing the station area evaluation models isolated from their processes would not 

do them right.

The TOD principle is concentrating mixed-use developments around public transportation 

nodes on a regional level, and the consensus amongst planners is that cities or metropolitan 

areas will become more or remain accessible in a world of growing urbanisation. A car-based 

society comes with a lot of negative effects such as traffic congestion, air pollution, green-

house gases, energy consumption, traffic accidents, social inequities, and other environmental 

concerns such as noise and soil pollution (Cervero, 1998). TOD claims to offer a solution to a 

variety of these problems. Through providing a dense combination of housing, business, and 

leisure, and integrating these areas with a variety of alternative transport choices, in the form 
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of public transport, walking and cycling, it would make for a less car-dependent city or met-

ropolitan area (Tan, 2013). These alternative forms of transportation are widely considered 

as being both more sustainable and environmentally friendlier than car-based travel (Curtis, 

2012; Tan, 2013). Some even claim that TOD contributes to a reduction in car-based travel 

(Cervero, 1998; Curtis, 2012). In this line of reasoning, TOD provides a more environmental-

ly sustainable form of urban development by both reducing the need to travel and facilitating 

a modal shift away from a car-based society (Curtis, 2012).

Many claims are made that the primary objective of TOD policies is to reduce the regional 

and global environmental impacts of car use. While others argue that the rationale behind 

pursuing TOD is more socioeconomic of nature, deriving from the benefits of agglomeration, 

increased accessibility, resource efficiency, and the improvements that TOD offers for the 

economic and social functions of urban areas (Bertolini, 2013; Chatman, 2013; Tan, 2013; 

Kamruzzaman et al., 2014). Additionally, many governments feel the urgency of a shift 

towards less car dependency, because their cities and metropolitan areas are rapidly approach-

ing or already experiencing traffic gridlocks (Peek et al., 2006; Kuiken, 2016). TOD is, there-

fore, an attractive policy strategy and a widely embraced concept among many politicians and 

planning departments in various cities and regions worldwide (Tan, 2013). It has also gained 

a lot of policy attention recently in the Netherlands, and thus there is also an urgency to ana-

lyse, evaluate, and understand TODs (Planbureau voor de Leefomgeving, 2014).

1.1	 Problem definition
Within TOD there are different ways of pursuing and also many different ways of evaluating. 

Governments around the world are experimenting and investing in multiple policy alterna-

tives with the aim of reducing car-induced externalities, and it is hard to tell which of these 

policies and investments are doing their job and which are wasting precious city resources 

(Peek et al., 2006; Salon, 2009; Jansen-Janssen & Smit, 2014). A prominent part of evaluation 

in TOD is evaluation on the level of station areas, and insights into the complex dynamics of 

station area developments seem necessary for effective action; there is a need to better under-

stand station area evaluation models, their roles, and the differences between them (Peek et 

al., 2006).
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We can state that the concept of TOD has been rediscovered in Europe (Bertolini, 1996; 

Bertolini & Spit, 1998). And this rediscovery is due to technological innovation, institutional 

change (e.g. privatisation of transit companies), a growing urge for sustainable development 

patterns, and other shifts in spatial dynamics in the contemporary society (Bertolini & Spit, 

1998; Bertolini, Curtis & Renne, 2012; Pojani & Stead, 2015). There is convergence in TOD 

approaches internationally, while at the same time there are also many differences in how 

TOD is being viewed, pursued and practised (Curtis, 2012). Planning cultures in each country 

are unique, and there are major differences in the way planning is conceived, institutionalised 

and carried out (Friedmann, 2005a in Booth, 2011). Moreover, cities and metropolitan areas 

alter from each other in their density, but also in the way they are historically constructed 

(Winnips & Price, 2013). However, while these aspects are likely to be of influence on the 

way that TOD is pursued, it does not mean that inspiration or learning cannot take between 

different places (Spaans & Louw, 2009). Policy makers in cities, regional governments and 

nations can learn from how their counterparts elsewhere responded, while facing similar 

issues (Rose, 1991). Many cities, regions and countries are using TOD strategies, and many 

of the arguments for pursuing TOD are the same despite the use in different contexts (Curtis, 

Renne & Bertolini, 2009).

Furthermore, some TOD cases are based on practitioner experience and observations, while 

others are more theoretically grounded. Different contexts and perspectives have given us 

multiple views and variations on TOD. In some cases station area (re)development is derived 

from Bertolini’s (1999) node-place model, while others find their grounding in, for example, 

Cervero & Kockelman’s (1997) 3D’s (Density, Diversity & Design). According to Carlton 

(2009), there is no clear definition of TOD or agreement on desired outcomes; there are no 

standards or systems on which to judge the success or failure of a TOD. And ultimately, there 

is not a “one size fits all” approach to TOD (Austin et al., 2010). Cases in the Netherlands 

seem to divert between using the name Transit-Oriented Development (TOD) or referring to 

the policy strategy as “Knooppuntontwikkeling” (freely translated as node-development) or 

merely referring to station-area (re)development.
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Different discipline-contexts such as economic, engineering and social science have provid-

ed conflicting answers to the discussion if TOD is sustainable, cost-efficient or justified and 

why TOD should be implemented (Tan, 2013). According to van Uum (in Bertolini, 2013), 

there are also multiple ways of viewing a node, namely: traffic planning viewpoint, engineer-

ing viewpoint, architectonic-spatial planning viewpoint and cultural-sociological viewpoint. 

Therefore, discussions on the integration of land use and transport planning can range from 

measuring development and economic values to less tangible qualities such as spatial aesthet-

ics and sense of a place (Cervero, 1998; Curtis, 2012; Chatman, 2013). Carlton (2009) men-

tions that TOD has been confused with multiple definitions and evolutionary precedents often 

confused with other ideas and regularly moulded into whatever form fits the users’ needs. 

While there still is an ongoing debate and discussion about the actual benefits of TODs, pro-

ponents are still widely promoting the supposed benefits (Tan, 2013). 

Within TOD there are many different ways of evaluating and comparing station areas, and 

in the Netherlands, this, for example, results in differences in how Bertolini’s (1996) node-

place model was operationalised and used (Peek et al., 2006). But there are also differences in 

how the process and end goals are monitored and evaluated. However, evaluation models are 

and have been essential tools to help governments allocate resources in a certain way before, 

during, or after policy implementation. There is an urgency to understand and research TOD 

evaluation frameworks, and as Renne et al., (2005 in Singh et al., 2014) state, there is a lack 

of understanding, and public investment in infrastructure is often made without fully un-

derstanding its outcomes. It, therefore, can lead to little or no improvement in sustainability 

or other motives. The same can be seen in the way that most research is focused on transit 

rider-ship and probable effects on land value, while other aspects have been underexposed in 

evaluation (Cervero et al., 2004).

The idea that governments and planning departments are roughly executing the same policy 

principles through TOD, having similarities and differences in their processes, creates an 

ideal environment to learn from each other’s cases and inspire each other. However, until 

now, no clear comparison has been made between the use of station area evaluation models in 

land-use and transport integration in the Netherlands.
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1.2	 Research objective
A comparison is set up to make learning and inspiration possible between the different ways 

of evaluation in TOD in the Netherlands. Within that comparison, station area evaluation 

models are analysed. The research aim is to give insight into how indicators, measurements 

and evaluation models, in TOD, are constructed and used in a set of different national cases. 

The focus of this research is on the evaluation done by coordinating governmental bodies in 

TOD in the Netherlands; pursued on a regional, city or metropolitan level. We are therefore 

focussing on the governmental bodies that fulfil a coordinating role. These entities operate 

on a higher scale level than the municipal level and vary between provinces, city-regions and 

other forms of partnerships. A framework is designed using theory on policy evaluation strat-

egies and previous research on TOD evaluation. Within this study, we make use of a policy 

cycle model to put the different station area evaluation models in a comparative framework. 

This comparison is made to gain knowledge about the various ways that station area evalua-

tion models are used within land-use and transport integration in the Netherlands. The reason 

for that is that evaluation can help planners and policy makers critically review and justify 

the right choices and policy investments (Bressers, 1993; Peek et al., 2006). The empirical 

data for this research came from an academic literature analysis and policy document analysis 

in combination with interviews. Because the primary information sources are largely policy 

documents, the research is heavily relying on these documents, However, they should not be 

analysed on their own, as they are part of a larger policy process. Interviews with policy advi-

sors, makers and experts are therefore conducted to deepen and strengthen the research.

The main research question following on the objective is constructed as following:

“How do station area evaluation models of Transit-Oriented Development play a role in coor-

dinating land-use transport integration in the Dutch context?”

A set of sub-question have been formulated to answer and support the main research ques-

tion:

1.    What are the different forms of policy evaluation for Transit-Oriented Development in 

literature?
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The first sub question focuses on policy evaluation research, and what policy evaluation, 

in general, can exist of. Researched is what forms of evaluation there are, and how this is 

viewed in general TOD literature.

2.    How are station area evaluation models of Transit-Oriented Development constructed 

and used in coordinating land-use transport integration in the Dutch context?

This question focuses on researching the origin and constructs of station area evaluation mod-

els and how they are applied in the Dutch context of TOD. 

3.    Where are station area evaluation models of Transit-Oriented Development embedded in 

coordinating land-use transport integration in the Dutch planning process? 

This sub question will research where in the process different form of evaluation takes place; 

this will serve a deeper insight into indicators and evaluation models.

4.    What are the differences and similarities in station area evaluation models in coordinat-

ing land-use transport integration between the selected Dutch cases?

In the final sub question, the differences and similarities between the chosen cases are an-

alysed, and these differences and similarities provide insights in the use of indicators and 

station area evaluation models in the Dutch context. 

1.3	 Academic relevance
The aim of this research is to connect theory on evaluation with TOD in practice, and through 

connecting these, building theory on how evaluation is done in the Dutch practice of land-

use and transport integration. This research will, therefore, contribute to theory building in 

the methodological process of implementing TOD in the Netherlands. To come to a fuller 

appreciation of the complexities of modern interdependent challenges, multiple forms of 

policy-relevant knowledge and perspectives are essential, and eventually can be vital for un-

derstanding the reasons for successful policy interventions (Head, 2008). While the proposed 

benefits of TOD can be compelling, many projects worldwide do not live up to their full po-
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tential, and there remains a widespread lack of understanding the nature of TOD and the chal-

lenges that TOD faces (Belzer & Autler, 2002b). Additionally, to increase the probability of 

making the best possible choices in policy making, analysis of evidence is of high importance 

(Campbell, 2002; Head, 2008). The evaluation of policy processes can be of fundamental 

importance for learning (Bressers, 1993). And in addition to that, the use of ex-ante, ex-post, 

and process evaluation is fundamental in finding what works within a certain policy. Linked 

components of ex-ante and ex-post evaluation are key to an efficient, effective and coherent 

policy cycle (Mergaert & Minto, 2015). In other words, there is a growing need for research 

and data on spatial development, which serves as a basis for planning proposals and actions 

to be taken (Faludi & Waterhout, 2006). This study contributes in an academic fashion by 

offering empirical evidence on the grounding and construction of indicators and station area 

evaluation tools, and additionally, how they play a role in the process of coordinating land-

use and transport integration in the Netherlands.

1.4	 Societal relevance
The concentration of urban development around public transportation nodes is seen as some-

thing that contributes to multiple policy goals (OV-Bureau Randstad, 2013). These policy 

goals are however not all big, broad economic, social or environmental goals, but also small-

er scaled improvements such as improving environmental ills, health and safety issues, and 

social inequalities that add up to the liveability of a city region (Belzer & Autler, 2002a). 

By reducing car-dependency within city areas, the environmental effects of car usage can be 

reduced, which means an improvement in air quality on a local scale, but also the impacts of 

greenhouse gases can be reduced, which would confine long-term negative effects of a car 

based society (Belzer & Autler, 2002a). While using TOD to structure the city area, it is said 

to improve accessibility for both its citizens and businesses and multiple studies suggest that 

sprawling and car-oriented development patterns result in inequality within society (Kawaba-

ta & Shen, 2006). These development patterns would present more difficulties for inhabit-

ants without cars to access economic opportunities (Kawabata & Shen, 2006). It is widely 

acknowledged that shaping the urban environment can be used in such a way that public 

resources including urban land, infrastructure, and energy can be utilised more efficiently 

(Curtis, Renne & Bertolini, 2009). And additionally, qualitative aspects of the urban environ-

ment such as walk-ability and liveability could also be improved (Curtis, Renne & Bertolini, 

2009). Because these developments are often stimulated or financed by public funds, it could 
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also be said that there is a need to legitimise these investments. Curtis et al. (2009, in Singh, 

2014) mention that to legitimise the use of these public resources, there is a need to quanti-

fy and demonstrate the effects of TOD to all the actors involved, it would be favourable to 

show how policy on TOD is pursued. Additionally, with urbanisation being one of the biggest 

human trends, and many of the cities and metropolitan areas already experiencing conges-

tion and gridlocks, there is a need to remain accessible to sustain daily life (Peek et al., 2006; 

Zhang, 2016). While it is questionable that means of public transportation will solve conges-

tion, governments still have a responsibility to offer an alternative for car-based transporta-

tion, and making sure their regions do not come to a standstill. 

1.5	 Research outline
This research starts with a literature review on general policy evaluation theory, alongside 

with a literature review on TOD evaluation in chapter two. A reflection will be given upon 

different perspectives in TOD, differences in evaluation criteria, and the complexity of evalu-

ating TOD policy. In chapter 3 an elaboration of the chosen research strategy, research meth-

ods, case choice, data collection and the analysis can be found. 

The second part of the study will be an elaboration on empirical evidence, and this will be set 

out in chapter 4, 5, 6 and 7. Firstly, Chapter 4 introduces the Dutch context and will elaborate 

on the Node-place model. Chapter 5, 6, and 7, respectively, describe and analyse the Rand-

stad Southwing case, the Province of Noord-Holland case, and the Arnhem Nijmegen City 

Region case. In chapter 8 there will be a comparison of the empirical evidence gathered in 

chapter 4, 5, 6 and 7. Chapter 9 will provide an answer to the main research question, and 

summarise the relevance and limitations of the research, reflect on the theory, methodology, 

the findings and the research process, and finally propose recommendations for further re-

search.
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2.	 Evaluating Transit-Oriented Development
This chapter serves as an underlying framework that is used to analyse and compare TOD 

policy in practice; it, therefore, explores multiple different forms of evaluation and indicator 

use from a theoretical perspective, which results in a framework that can be used to classify 

and order different evaluation methods of TOD. A theoretical perspective on policy eval-

uation is therefore outlined to analyse and organise how TOD evaluation is constructed in 

practice. The scope in this is not purely on the station area evaluation tools, but on grasping 

the larger process to identify their role. Additionally, this chapter provides background and 

context on how TOD is evaluated in academic literature.

2.1	 The demand for evaluation
Stripped down to its very essence, government policies are attempts from governmental 

institutions to fix or reduce particular societal problems and improve their practices (Bresser, 

1993; Janssen-Jansen & Smit, 2014). To what degree policy influences problems, often re-

mains the question. Policy-evaluation can offer answers to this question, and effective evalu-

ation can lead to improvement and the delivery of successful projects in the future (Bressers, 

1993; Msila & Setlhako, 2013). To analyse TOD policy in practice, we are using a general 

public policy evaluation analysis to get a background of what public policy evaluation is, and 

can be. 

The demand for research on spatial development issues seems to be growing, and data or 

evidence seems to be considered of high importance in planning (Faludi & Waterhout, 2006). 

Multiple cases and sources indicate a growing need for research and data on spatial devel-

opment, which serves as a basis for planning proposals and actions to be taken, or justifying 

actions or proposals (Faludi & Waterhout, 2006). According to Campbell (2002), there is a 

need in planning for processes that will increase the possibility of policies producing desir-

able outcomes. In other words, there is a need for data and policy evaluation; a need for the 

knowing if the right buttons are being pushed. A first distinction in policy evaluation that 

Bressers (1993) makes is between ex-ante and ex-post evaluation. As effective evaluation, 

both ex-ante and ex-post are linked together, this can lead to improvements in projects, and it 

is perceived of high importance for the successfulness of policy-making (Msila & Setlhako, 

2013; Minto & Mergaert, 2015). The following time-dependent evaluation forms are distin-
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guished (Bressers, 1993; Buitelaar, Sorel, & Opdam, 2009):

•	 Ex-ante

•	 Ex-durante

•	 Ex-post

What distincts TOD or node-development from other compact city development, is the clear 

focus on the public transportation factor. And many researchers are trying to point out a rela-

tion between concentration of developments around station areas and lower rates of car use 

(Cervero & Kockleman, 1997; Handy, Cao & Mokhtarian, 2005; Chatman, 2013). From the 

quantity of different researches on different factors that have an influence on transit rider-ship 

or lower rates of car use, we can conclude that there are in fact many factors or reason that 

influence citizens in their daily modal choice. Through TOD policy, governments are trying 

to either actively attract citizens to make a switch toward public transport, or simply offer-

ing them the choice. In order to do so, there are certain strategies or investments that gov-

ernments use around station areas to make them a more attractive option, these factors vary 

between investment in walk-ability, cyclability, frequency of transit connections, quality of 

transit connections, clustering buildings near transit, mixing uses, but also in providing ac-

cessibility by car (Cervero, 2002; Chatman, 2013). Additionally, a higher transit rate amongst 

citizens living near a station area does not necessarily mean they own or use personal vehicles 

less and serve a reduction in VMT per capita (Cervero, 2002; Chatman, 2013). There is not 

necessarily a causal relationship between for example mixed-use, pedestrian-friendly designs 

and a reduction in VMT per capita, Cervero and Kockelman (1997) propose a relationship 

between the both, but the results must be interpreted as being associative rather than causal, 

there is a relationship, but they do not indicate cause and effect.

Cervero (2002) demonstrates that compact, mixed-use, and walk-friendly urban environment 

can significantly influence citizen’s modal choice, but despite all the research being done, 

studies have failed to adequately specify relationships for purposes of drawing inferenc-

es about built environment factors in shaping mode choice. Furthermore, it is increasingly 

recognised that mixed land-use and higher density can encourage transit riding, but it does 

not necessarily mean that it a rise in transit use will occur, let alone lowered rates of car use 
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(Cervero, 1998). Additionally, not only misconceptions are made in regard to transit rid-

er-ship or car usage, but also misconceptions are made in regard to how station area devel-

opments influence each other (Smit, Janssen-Jansen & Tan, 2014). A station area with good 

accessibility through public transportation does for example not automatically lead to quality 

developments around station areas, and also here a correlation can be found between the two, 

but it does not imply a positive causal relationship (Smit et al., 2014). And building on these, 

they both also do not necessarily lead to growth in transit rider-ship (Tan, Koster & Hooger-

brugge, 2013). 

It is likely to assume that a combination of all the above mentioned factors have influence on 

how a station area functions, however it remains a complex process to distinct which factors 

are of more importance than others. And therefore it can also be very complex to point out 

the contribution of certain parts of policy (Bressers, 1993). Within the node-place model a set 

of these factors have been combined into a model, that can be used for the exploration of (re)

development potential of station areas in an urban region and therefore improving chances for 

public transport-oriented development (Bertolini, 1999).

2.2	 Different levels
TOD as it is defined, consists of a set of nodes that exist within a corridor (Tan, 2013). Visual-

ly represented as circle around a station, and these circles vary in radius (700 metres - 1200 

metres or more), depending on the policy. The node or station area is therefore usually not 

defined as an TOD by itself, but TOD is being pursued on a scale that transcends the munic-

ipal or node-level. Curtis (2012) argues that TOD provides an environmentally sustainable 

form of urban development by reducing the need to travel, concentrating different functions 

around a node, as well as facilitating a modal shift away from the car, showing that nodes are 

perceived to be interdependent and not isolated entities (in order to compete with the car, a 

network is necessary). Based on this idea, we can divide TOD in two layers, the layer of the 

node and the layer of the corridor (see figure 2.1). The node and corridor are two different 

entities while at the same time being mutually dependent on each other (a node would be 

nothing without the corridor, and the corridor would be nothing without its nodes).
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Figure 2.1. Visual representation of TOD on a node-level and corridor-level (Tan, 2013)

Belzer & Autler (2002a) mention that TOD involves a broad array of actors, and with this 

broad array of actors, also different goals are brought to the table. On the level of the corridor 

we can identify coordinating bodies of government and transit agencies. While on the level of 

the node transit agencies can also have their goals, furthermore, municipal governments, pro-

ject developers, lenders, community groups, and possibly more stakeholders are to be found. 

A challenge for coordinating levels of government could therefore have problems with the 

lack of definitional clarity, whereas it could be so that there is no agreement or uniform idea 

about what TOD policy should accomplish from a functional viewpoint (Belzer & Autler, 

2002a; Singh, 2014). It could be so that certain outcomes were not explicitly included in pro-

ject goals, but it could also be the case that certain outcomes can be very complicated to point 

out, and without a clear functional definition, it is harder to make a balance between com-

peting goals (Belzer & Autler, 2002a). The first distinction that Bressers (1993) makes in his 

article is the policy area where evaluation takes place. Taking this into account, it can also be 

that different stakeholders in the TOD process have different values, motives and end goals. 

Most transit agencies that pursue or join in the practice of TOD have the aim to produce high-

er levels of transit rider-ship, and making a bigger profit is often in their best interest (Renne, 

2009). The same goes for project developers who are usually aiming to deliver a return on 

their investment while planning agencies, on the other hand, might look for a reduction in 

car-dependency and traffic congestion (Renne, 2009). The measuring of TOD success is 

dependent on the perspective of disparate stakeholders. Different individuals with diverging, 
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normative and personal views on the world produce and implement policies and plans, and 

the policy process, therefore, is a complex whole (Hajer, 2005, in Tan, 2013).

2.3	  Criteria of evaluation
Reusser et al. (2008) mention that despite the node-place model’s benefits, limitations can 

also be identified in the form that indicators may be limited or lacking in their coverage of 

certain important aspects, and enhancing these indicators may for example be done through 

expert interviews or questionnaires. Bressers (1993) makes a distinction in the way that 

criteria are used in evaluation, in some types of evaluation the goal is the main criterion and 

therefore the focus is mostly on to what degree this goal is reached, which leaves the actu-

al influence of the policy out of the equation. When we focus on to what extent the policy 

contributes to the end goal, we can speak of the research of effectivity (Bressers, 1993). The 

research of effectivity does not solely focus on measurements and observations, or to what 

extent certain developments have been made; it also focuses on the analysis of the causal 

relationship between the implemented policy and the developments that have been made 

(Bressers, 1993). Furthermore, the aim can also be to not only to measure effective policy is, 

but also to explain how or why a policy is effective (Bressers, 1993). Regularly, these expla-

nations are coupled with a benefit-cost ratio, and often these benefit-cost ratios are a central 

part in the research of effectivity (Bressers, 1993).       

Bressers (1993) indicates that evaluation research can be classified based on the chosen 

subject, based on the used criteria, but also on the approach in observations. In theory usu-

ally, a distinction is made between a quantitative and a qualitative approach, while in policy 

evaluation practice it is often a combination of elements from both approaches (Bressers, 

1993). Moreover, it is also said that combining these elements can serve as mutually reinforc-

ing for a comprehensive view on the matter (Bressers, 1993).  On the one hand, it is possible 

to unravel a statistical relationship between the policy and alterations in for example the 

target group that is being studied. On the other hand, it is also possible to conduct in-depth 

interviews amongst the target group to find out how policy instruments have influenced the 

behaviour of the members of this group (Bressers, 1993). A combination of these methods 

aimed to answer the same evaluation questions is said to counter the weaknesses of the indi-

vidual method, while being more expensive than a single method, a mixed-method approach  

improves validity and reliability of resulting data (Bressers, 1993; Abiwitz & Toole. 2010). 
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However, mixed-method requires expertise on multiple research method, skills and funds for 

extensive data collection are time-consuming and cost-intensive (Bryman, 2012). Nonethe-

less, the advantage of triangulation is that it presents a more complete picture of empirical 

reality (Bryman, 2012).

To determine how policy evaluation takes place within practice, and what the role of station 

area evaluation tools is in that evaluation process, certain aspects have been categorised.

Bryman (2012) mentions that it is worth making a distinction between an indicator and a 

measurement. Measurements are relatively straightforward, can be quantifiable, and are used 

to refer to things that can be counted unambiguously and in a reasonably direct way. Indica-

tors, on the other hand, are somewhat less direct and are used to define concepts that are not 

as directly quantifiable as measures. For example in the case of a station area (re)develop-

ment, accessibility is often used as an indicator, but it cannot be counted unambiguously. 

Different models can use for example the same node and place indicators of a station area, 

but the operationalisation or measuring of the values can differ, and lead to fundamental dif-

ferences (Peek et al., 2006). 

•	 Indicator 

•	 Measurement 

Another way of categorising indicators or measurements is by the way of qualitative and 

quantitative (Bressers, 1993, World Health Organization, 2002). To demonstrate the differ-

ence, a few characteristics are set out in table 2.1, based on Bressers (1993). 

Table 2.1. Quantitative and qualitative approach (Bressers, 1993)

Quantitative approach Qualitative approach
Numerical (how many?) Qualitative data (how and why?)
Objective analysis and results Subjective analysis and results
Aimed on effects Aimed on process
Assumes stable reality Assumes dynamic reality
Data collection by statistical analysis Data collection 
Data collection with closed questions Data collection with open questions

While a distinction can be made between a quantitative and a qualitative approach, research-
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ers can also draw upon a combination of both (Abiwitz & Toole. 2010)

•	 Qualitative

•	 Quantitative

Bertolini (1999) defines that accessibility as an indicator is not just a feature of a transporta-

tion node, but it is also a feature of a place of activities and maybe even more important, it 

is also something that is being perceived by the user. To operationalise these indicators, they 

are often subdivided, and translated into measurements. Furthermore, some indicators are 

descriptive, defining what is happening in a contemporary fashion, while performance indica-

tors are linked to a reference value or policy target, illustrating how far the indicator is from 

the desired or undesired level (World Health Organization, 2002).

 As mentioned earlier, discussions on land-use and transport integration range from meas-

uring development and economic values to less tangible qualities as spatial aesthetics and 

sense of a place (Cervero, 1998; Curtis, 2012; Chatman, 2013). Some indicators and perfor-

mance measurements are relatively easy to gather data for, while for others it is more difficult 

(Renne & Wells, 2005), and for some, it is debatable how they can be ‘measured’ or in what 

time-span they should be measured. Another distinction that can be made is the one between 

measurable ‘hard’ indicators, and on the other hand, the ‘soft’ indicators, whereas some 

indicators exist merely out of quantifiable measurements, ‘hard’ indicators. And the ‘softer’ 

indicators include personal values or lean on personal definitions or observations (Brons & 

Rietveld, 2009)

Bressers (1993) refers to these differences in indicators as qualitative and quantitative data. 

Quantitative data can be expressed in numerical terms; it can be counted and compared on a 

scale, while qualitative data is often harder to measure, count, and express in mathematical 

terms. However, it can be argued that something ‘soft’ as comfort can also be expressed in 

numerical terms. We therefore, make the distinction between the quantitative-qualitative scale 

and the soft-hard scale.

•	 Soft 

•	 Hard
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Indicators and measurements play a significant role in policy-making process as they turn 

data into relevant information for decision-makers and the public; in other words, they help to 

simplify a complex array of information (World Health Organization, 2002). In some cases of 

research it seems very clear to use either a quantitative or a qualitative approach, while in oth-

er cases, it could also be that they mutually strengthen each other in a mixed-method (McLaf-

ferty, 2003; Abiwitz & Toole. 2010). Quantitative forms of research may point out certain 

aspect of behaviour, and examine the reasons behind these aspects of behaviour, while the 

qualitative method can often provide a more thick description of behaviour (Bryman, 2012).

Belzer & Autler (2002a) find that in TOD the majority of existing definitions are physical, 

they focus on a limited and often hard set of characteristics such as density next to transit, 

which serves as an incomplete picture of the whole. Cervero et al. (2004, in Renne 2009) 

mention roughly the same, most previous studies on evaluating success in TOD are focussed 

on a narrow set of aspects, such as travel behaviour and vehicle ownership, property value 

and markets, and urban and regional design. In the evaluation of public transportation and its 

quality, the focus is generally on hard indicators like punctuality, frequency and travel cost. 

While soft aspects like comfort, social safety and information provision seem inseparable and 

offer a potential for a cost-effective improvement (Brons & Rietveld, 2009; Geurs & Klink-

enberg, 2014).  In particular, the accessibility and the design of stations provide opportunities 

(Brons & Rietveld, 2009; Geurs & Klinkenberg, 2014).

Another categorisation that can be made, is between the evaluation of contents, processes and 

effects of policy (Bressers, 1993). These three categories could be evaluated isolated from 

each other, but according to Bressers (1993) this is rarely the case. 

•	 Content

•	 Process

•	 Effect
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2.4	 The Policy cycle
According to Howlett & Giest (2015), it is useful to analyse policy through policy cycles 

for many reasons. As many suggest, a policy process can often be chaotic and unordered, 

especially from an outside perspective.  The policy cycle can be used to bring a system into 

something that is otherwise hard to structure, let alone compare. Breaking down policy into a 

policy cycle is a descriptive way of simplifying something complex, whereas policy processes 

are more than merely policy documents; they are an interplay between many processes and 

actors. Or in other words, policy process is deeply politicised, and it involves both numerous 

stages and stakeholders while being heavily influenced by previous initiatives (Howard, 2015; 

World Health Organization, 2015).

In this research, the policy cycle is not a normative explanation of how a TOD policy process 

is ought to be; it is merely used as a time-line and a way of grasping something complex and 

making it comparable. Ecoinformatics (n.d.) describes the policy cycle as a simplified way of 

visualising the policy process, and while it should not be assumed that the policy process and 

therefore also the policy cycle is a linear and circular process, it can be helpful to understand 

links between phases. And while the policy cycle does not only offer a way of showing order 

in something chaotic to the reader, it also helps the researcher to grasp his head around the 

gathered data better. The cycle is used to distinct different types of evaluation from each other 

and observing where they are used within the cycle. Evaluation in its essence can be defined 

as the systematic assessment of outcomes of a program or policy, with the aim of improving 

a program or policy (Weiss, 1998). Evaluation is the assessing or detecting performance of a 

specific phenomenon by certain criteria (Bressers, 1993).

Within the policy sciences, there are many ways of dividing a policy process into stages, 

depending on how extensive one’s reflection goes. Therefore these policy cycles vary in being 

divided into four to eight stages. However, many of the policy cycle frameworks mention that 

monitoring or evaluation is a distinct phase in the policy process, while we would argue that 

evaluation and monitoring take place throughout the whole process, and is not only subor-

dinate to a single phase in the process. Freeman (2013) for example also distincts stages of 

monitoring and implementation or practice evaluation, however, the act of ex-ante evaluation 

would be ignored in this sense. Policy evaluation is not a process that can be seen as isolated 
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from other policy processes, and it does not necessarily take place after the policy implemen-

tation, it can rather be seen as an aspect of the stages of policy process (Bressers, 1993).

An important distinction in evaluation therefore can be made by ways of time-dimensions, by 

the use of ex-ante evaluations, content, process and effects can be evaluated before the policy 

is put into action (Bressers, 1993). The European Commission (2001) defines ex-ante as a 

process to gather information and analysis that helps in defining objectives, and making sure 

that goals are reached. Ex-post evaluation can be defined as the assessment of content, pro-

cess , and effects after it has put into effect (Bressers, 1993). 

The World Health Organization (2015) describes a four staged policy cycle that can be iden-

tified from beginning to end in the following stages: agenda setting, policy formation, policy 

implementation, and policy review. Within these four stages the following is identified: 

•	 Agenda setting (identify the problem, conduct research, set agenda)

•	 Policy formation (develop policy options and strategies, negotiate, formulate policy)

•	 Policy implementation (implement and enforce policy)

•	 Policy review (monitoring, evaluation and reporting)

Based on the description by the World Health Organization (2015), monitoring and evaluation 

takes places only in the policy review phase. However, we use the policy cycle as a means to 

identify when and where station area evaluation models play a role in TOD practice. And in 

relation to the whole policy process, within the four stages, multiple forms of evaluation can 

be identified. In the agenda setting and formulation phase ex-ante evaluation can take place, 

monitoring can be done in the implementation phase, and ex-post evaluation can be done in 

the policy review phase. In other policy cycle models the phase policy evaluation is often 

present, and this problematic and confusing as it implies that only one phase is inherent with 

evaluation. We, therefore, use the policy model as proposed by the World Health Organiza-

tion (2015), and while slightly different naming and forms of the policy cycle model exist it 

is also arguable that it is in its essence more of the same. The policy cycle as described by the 

World Health Organization (2015) is slightly altered based on Bressers’s (1993) statement 

that evaluation is not isolated and does not necessarily take place after policy implementation, 

the following four stages can therefore be identified:
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•	 Agenda setting (identify the problem, conduct research, set agenda)

•	 Policy formation (develop policy options and strategies, negotiate, formulate policy, 

ex-ante evaluation)

•	 Policy implementation (implement and enforce policy, monitoring)

•	 Policy review (ex-post evaluation and reporting)

The above mentioned stages with evaluation options are visualised in figure 2.1

Policy formation

Agenda setting

Policy implementation

Policy review

Ex-durante

Ex-anteEx-post

Figure 2.2. Evaluation in the policy cycle (based on World Health Organization, 2015).
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2.5	 Conceptual model

Policy cycle

Criteria of 
evaluation

Layer 2

Layer 1

Bressers (1993)
Howlett & Giest (2015)
Howard (2015)
World Health Organization (2002)

Evaluation 
models

Layer 3

Bressers (1993)
European Comimission (2001)
Minto & Mergaert (2015)
Msila & Sethlako (2013)
World Health Organization (2002)

Abiwitz & Toole (2010)
Bressers (1993)
Cervero (1998)
Curtis (2012)
Brons & Rietveld (2009)
Renne & Wells (2005)
Peek et al. (2006)
Bryman (2012)
Geurs & Klinkenberg (2014)
McLafferty (2003)
World Health Organization (2002)

Figure 2.3. Conceptual model (Author, 2017)

The conceptual model exists out of the three layers that come forth from the theory. These 

three layers will be used to analyse the station area evaluation models in the Dutch practice of 

TOD. 
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3.	 Methodology
In this chapter, the used research methods are discussed. This research makes use of a com-

parative research strategy to find differences and similarities in the station area evaluation 

models of TOD in the Dutch national context. First, the proposed research strategy is elab-

orated on. Secondly, the research methods are explained and discussed, and finally, the data 

collection and analysis is described.

3.1	 Research strategy
A cross-case national research method is chosen because TOD as a phenomenon is not lim-

ited to a single case or context. As mentioned before, TOD is a widespread phenomenon, 

which is being practised in many cities, regions, and nations. The challenges to counter or 

problems aimed to solve are neither unique to a single country or metropolitan area. Poli-

cy-makers in cities, regional governments and nations can learn and gain inspiration from 

other policy-makers that have the same or similar end-goals and are dealing with or facing 

the same issues (Rose, 1991). However, differences or similarities between TOD cases can 

be a result of their case-specific contexts, and the interest, therefore, lies in understanding the 

TOD phenomenon, and the used indicators, evaluation methods in their case-specific con-

texts. Planners always operate in a specific cultural context, and spatial planning activities 

take place within a framework of formal and informal established objectives, tools, and pro-

cedures (Janin Rivolin, 2012). Moreover, planners operate in a specific national system and 

planning culture at the same time, and it is said to involve multiple processes of both vertical 

and horizontal interactions (Janin Rivolin, 2012). 

Berting (1979, in Booth, 2011) describes a set of reasons for undertaking comparative re-

search: the development of theory, the explanation or interpretation of social phenomena, 

the description of social reality, the understanding of the effects of policy intervention, and 

the evaluation of policy processes. This research touches upon all five of the undertakings, 

whereas analysis helps in building theory on the matter. It searches to explain or interpret 

parts of the social phenomenon of TOD. It aims to improve the description of social reality 

and intends to make steps towards trying to understand the effects of TOD policy interven-

tions and the evaluation of these policy interventions. 
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Comparative research is often concerned with applying theories and searching for empirical 

evidence across time and space, and as a public policy-maker there are roughly three ways of 

dealing with problems: turn to the national past, speculate about the future, or to seek lessons 

from current experience in other places (Rose, 1991). As problems aimed to counter or chal-

lenges to face through TOD are usually immense and long-term problems and challenges, and 

at the same time issues that only recently are gaining more and more attention (e.g. climate 

change, growing urbanisation). The option to seek lessons from current experiences in other 

places is a straightforward choice, “It is the desire to know how others make and implement 

policy and to see whether there are policies and practices that might be borrowed from other 

places” (Booth, 2011, p.14).

3.2	 Context selection
The Netherlands is chosen as a national context by multiple arguments. First of all, TOD, or 

referred to as ‘Knooppuntontwikkeling’ has seen increased popularity within local, regional, 

and national governments (Bertolini et al., 2012; Provincie Noord-Holland & Goudappel Cof-

feng, 2010, in Tan, 2013). Secondly, the Netherlands has a rich history of planning, and a rich 

history of land-use and transportation plans and policies that show many similarities with the 

principles of TOD (Tan, 2013). Third, the integration of urban development and infrastructure 

in the Netherlands has been perceived as a ‘best-practice’ for decades, while the translation of 

the TOD concept into practice has also been marked with failures (Hall, 1995, in Smit, et al., 

2014; Pojani & Stead, 2015). Additionally, within the Netherlands, the node-place model as a 

station area redevelopment tool has been widely used and operationalised in different ways in 

different cases (Peek et al., 2006), which makes up for a solid base for comparative research. 

Despite the strong planning system and the many policies at various governmental levels, 

the Netherlands is also a case where many implementation difficulties are experienced (Tan, 

2013). Even though the Netherlands has a history of preceding policies on integrating land-

use and transport planning policies, many practitioners and policy-makers pessimistic about 

the outcome of plans that promote sustainable development (Francke, 2010, in Tan, 2013). 

Jorritsma et al. (2010, in Tan, 2013) for example observe increased road congestion, reduced 

transit use and insignificant emission reduction, which is according to Tan (2013) in contrast 

to examples in the United States, Australia, Asia and elsewhere in Europe. 

Additionally, the Netherlands is perceived as an example of many, which is demonstrated by 
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the high number of international “policy tourists” (Pojani & Stead, 2015). Foreign research-

ers often study Dutch policy on land use and infrastructure, but not their policy outcomes 

(Smit et al., 2014). Internationally, the Dutch policy is often perceived as successful, while 

Dutch policy-makers and researcher perceive it as not as great as expected (Smit et al., 

2014). Thus, making the Netherlands an interesting study area. Finally, as mentioned in the 

research strategy, there is also a convenience motive behind the context choice. While it is 

widely acknowledged that a comparative research should be able to justify the choice of cases 

on theoretical grounds rather than on convenience grounds, in reality, they both have their 

influence on the case selection. It is also a practical issue to concentrate on a certain context 

or specific set of cases as this minimises travel, eases access, reduces costs, and hence making 

it do-able (O’leary, 2004). Through constraining the research to a national border, as to one’s 

native country, it makes policy-documents and interviews more accessible, and the research 

more feasible. Additionally, it helps in making the researcher initiate an appropriate level of 

‘in-depth-ness’, creating a feeling for how the object of study withholds itself in their specif-

ic context. The focus in this study is mainly on the station area evaluation models, however, 

comparing these models isolated from there policy process would result in an incomplete 

comparison, as the role and use of the models would not be able to be identified clearly. 

3.2.1	 Case selection

Within the Netherlands, a set of three case studies has been chosen. Three cases with a sim-

ilar grounding regarding evaluation models are chosen to find out what the differences and 

similarities are between the constructions of indicators and evaluation models in the Dutch 

context

In the Netherlands, a specific number of cases pursue TOD policy or node-development. In 

this research, we focus on the coordinating parties on a strategic level in TOD. While munic-

ipalities everywhere throughout the Netherlands can take part in station-area development, 

and it remains debatable what that exactly is, we define the research only to the cases that 

pursue this on a larger scale and in collaboration and cooperation with other municipalities 

and a coordinating party. The criteria that were used for case selection are presented in table 

3.1. 
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Table 3.1. Case selection criteria 

 Selection criteria 	 RS NH AN
Actively is or was re-

cently pursuing TOD or 

node-development.

Involved in the 

Stedenbaan pro-

gramme from 2006 

until present (2017).

Involved in the 

OVK programme 

since 2013 until 

present (2017).

Was involved in 

OV/RO knooppunt-

en programme from 

approximately 2006 

until 2015.

Evaluation model is 

based on the node-place 

model.

Node-place diagram 

based on node-place 

model.

Vlindermodel 

based on node-

place model.

Vliegermodel based 

on node-place 

model.

Use of indicators and 

evaluation models is 

publicly available

Data publicly avail-

able.

Data publicly avail-

able.

Data publicly avail-

able.

Coordinating govern-

mental body is pursuing 

the policy

Stedenbaan bureau 

coordinating TOD or 

node-development in 

the RS.

Province of 

Noord-Holland co-

ordinating TOD or 

node-development 

in the province.

Arnhem Nijmegen 

City Region coor-

dinating TOD or 

node-development 

in the City Region.

The most evident cases within the Dutch context that fitted these criteria are the Randstad 

Southwing, the Province of Noord-Holland and the former Arnhem-Nijmegen City Region. 

Within this research, these cases together make up for the Dutch-context. 
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3.3	 Research methods
A mix of methods is proposed, to provide an answer to the main research question. First 

of all, to gain data about how indicators and evaluation models are constructed in different 

cases, a document analysis is used. Academic literature is used to set up background on the 

grounding and operationalisation of the node-place model. After that, policy documents from 

the different case studies are used to set up the first analysis. Because this research aims to 

compare different cases of policy evaluation, the research is heavily dependent on document 

analysis. Bowen (2009) mentions a set of limitations that come with the use of document 

analysis. First, it can be the case that documents do not provide the researcher with enough 

detail, whereas documents are often produced for some other purpose than research, and are 

independent of a research agenda, and therefore might not provide enough information to 

answer a research question fully. Second, a researcher should be cautious of an incomplete 

collection of documents, which suggests ‘biased selectivity’ (Yin, 1994, p.80). Thirdly, it 

could be very tempting to assume that policy documents reveal something about an underly-

ing social reality (e.g. the role of indicators or evaluation models) and that these independent-

ly represent the reality of a certain organisation (Bryman, 2012). Bowen (2009) backs this by 

mentioning that researchers should not simply throw passages from available documents in 

their research reports, but rather also strive to find the meaning of the document and how it 

contributes to the issues that are being researched.

To counter the issues that Bryman (2012) and Bowen (2009) mentioned, document analysis is 

often used in combination with other qualitative research methods as means of triangulation 

(Bowen, 2009). Yin (1994, in Bowen, 2009) mentions that the qualitative researcher is ex-

pected to consult multiple sources of evidence (at least two), to seek convergence and cor-

roboration through the use of different data sources and methods. A combination of different 

research methods used to answer the same research question is often stressed as the best way 

to conduct research (Bressers, 1993). A triangulation approach is said to increase credibility, 

thoroughness, validity, the strength of the research, and helps with avoiding bias (Bowen, 

2009; Bryman, 2012). A combination of both document analysis and interviews counters the 

limitations that a stand-alone document analysis would offer, whereas interviews can be used 

to provide the details that certain documents lack. Furthermore, interviews can offer data; 

viewpoints or standpoints that force the researcher to move out of one’s research bubble and 
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be open towards other views on the matter. In this specific case of research, it is, therefore, a 

logical step to combine a document analysis with interviews. Moreover, document analysis is 

not used as a stand-in for other kinds of evidence, but it serves more like a foundation or base 

for further research that is enriched with empirical evidence found in interviews (Bowen, 

2009).

Specifically focused on the research question, we are aiming for two things to be filled in: 

how are indicators and evaluation models constructed and what are their roles?  To give both 

more body and depth, we are combining multiple sources of evidence. Thus, to study how in-

dicators and evaluation models are constructed and find its place in the planning process, we 

have to analyse the bigger picture in which these find its place. Referring to the policy cycle, 

we are also obliged to look into what else takes place in the four phases. As often assumed, 

evaluation is strongly connected to the problem definitions and goals that are meant to be 

reached (Bressers, 1993).

3.3.1	 Why Document analysis?

As a research method, document analysis is particularly applicable in qualitative case stud-

ies, as they can often provide rich descriptions of a single phenomenon, event, organisation 

or programme (Bowen, 2009). Bowen (2009) recognises the immense value of documents in 

case study research and its usefulness as a stand-alone method for specialised forms of quali-

tative research. Often, documents might be the only necessary or available data source (Bow-

en, 2009). It can also be the case that information contained in documents might raise new 

questions that can be a very important part of the research (Bowen, 2009). Additionally, docu-

ments provide a “means of tracking change and development” (Bowen, 2009, p.30), meaning 

that it is possible to analyse documents, periodic, and final reports to get a good impression of 

how an organisation, policy, or programme progressed over time (Bowen, 2009). 

Moreover, an important advantage of document analysis is that documents are non-reactive, 

they are stable, and are not altered over time, hence, making them very suitable for repeating 

research (Bowen, 2009).  In this research on of the two pillars in gathering information is 

through document analysis, the data and foundation needed to answer the research questions 

are for a large part available in policy documents. Additionally, it is a low-cost research meth-
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od to obtain data as part of a process that is unobtrusive and non-reactive (Bowen, 2009). 

Bowen (2009) also mentions that the concern about how many documents should be involved 

is a legitimate question, but the concern should not be about how many documents should 

be involved, but rather about the quality of the documents and the evidence it contains. The 

amount of documents involved in the document analysis in this research is based on a set of 

variables: per case, the amount of documents used is limited to what the programme per case 

provides in documents. This, however depends on the context, historical construct, and phas-

ing of the programme.

3.3.2	 Why semi-structured interviews

In addition to document analysis, researchers often draw upon a set of other research methods 

in order to strengthen their findings. In this research, interviews are conducted with the goal 

of avoiding bias by merely using the researcher’s insights on policy document analysis, and 

mistakes or misinterpretations by the researcher can be pointed out or examined. Addition-

ally, the interviews can add new information and fill in the blanks that could not be filled in 

through the document analysis method. Within this study in-depth semi-structured interviews 

are conducted to gather more information about the case studies in their contextual environ-

ment. Through semi-structured interviews, there is a great interest for the interviewee’s point 

of view, and it might lead to insights into what the interviewee considers to be relevant and 

important (Bryman, 2012). In qualitative interviewing, there is no need to standardise the way 

in which the interviewee is dealt with, but instead, it tends to be flexible, and it, therefore, of-

fers room for the interviewee to emphasise certain aspects (Bryman, 2012). An advantage of 

this method is that the interviewee often offers rich and detailed answers, which can help to 

offer more thorough and comprehensive insights (Bryman, 2012). Interviewees can also help 

the researcher through giving them access to new sources of information, such as documents 

or recommending other persons for further interviews (Yin, 2009). In line with the compar-

ative method, semi-structured interviews offer room for detail and contextual differences 

(Lijphart, 1975; Bryman, 2012). 

3.3.3	 Control session

Because large parts of this research are based on document analysis, it can become a process 

that might be a very individual practice. In other words, a researcher can follow a certain path 
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but might figure out that the choices made are influenced by its biased view on a matter. A 

control session is held with two independent academic experts from within the TOD field, to 

avoid this.

3.4	 Research criteria
Researchers often set up a set of research criteria to assure the quality of the research (Bry-

man, 2012). In both qualitative and quantitative research it is often stressed to use reliability 

and validity to maintain this quality (Bryman, 2012). However, there has been a lot of de-

bate on if using quality criteria such as validity, reliability, and generalisability in qualitative 

research are appropriate (Walby & Luscombe, 2016). Guba & Lincoln (2005, in Tracy, 2010) 

mention that some of the leading qualitative scholars have criticised universal quality criteria. 

Tracy (2010) argues that validity, reliability and generalisability have only limited value for 

qualitative researchers. The use of these criteria in qualitative research can lead to unrealistic 

expectations as they were built for quantitative and natural sciences (Walby & Luscombe, 

2016). For example, validity assumes that research tries to measure something by correlating 

variables that are quantifiable (Tracy, 2010). Reliability assumes that conditions of research 

are controlled and held constant, and it is concerned with whether the results in a study are 

repeatable (Tracy, 2010; Bryman, 2012). It implies that the element under study is relatively 

static, while in qualitative studies this is often not the case (Tracy, 2010). Generalisability 

presumes that the research that is done has to be extrapolated to a wider population, and find-

ings have to be applicable beyond their random sample (Tracy, 2010).

Thus, these criteria are suitable for natural sciences and quantitative social science, but they 

seem less appropriate for qualitative social research (Walby & Luscombe, 2016). This re-

search is highly qualitative as it focuses on an in-depth study of the construction and role of 

certain evaluation tools. While it remains debatable what would be appropriate for what re-

search, it is important that the researchers are aware of the wide supply of quality criteria, and 

additionally argue for why they use a certain set of quality criteria in their research (Cameron, 

2011). Based on these arguments, this research makes use of the eight criteria for qualitative 

research that Tracy (2010) proposes:

- Worthy topic

- Rich rigor

- Sincerity
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- Credibility

- Resonance

- Significant contribution

- Ethical

- Meaningful coherence

To clarify for the reader what these are, and how they are incorporated into the research, a 

brief explanation for each criterion is given, and a short example is showed to make clear 

how it is accomplished and where in the research it is tackled. The table with research criteria 

can be found in Appendix 4.

3.5	 Data collection and analysis
The data collection in this research took place in three main phases; the first phase is focused 

on academic literature analysis on the node-place model. The second phase is focused on 

a policy document analysis, and the third phase is focused on semi-structured interviews. 

The document choices are based on expert consultation, interviews, skimming, reading, and 

interpretation. Figure 3.1 presents an overview of how the data-collection process took place, 

loops back from semi-structured interviews represent new data retrieved through the inter-

views in the form of academic literature or policy documents. 

Policy 
document 
analysis

Academic 
literature 
analysis

Semi-
strcutured 
interviews

Control 
session

Empirical 
results

Figure 3.1. Visualisation of the data collection
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3.5.1	 Document analysis

The documents used in this research are chosen on the base of multiple arguments; firstly, an 

expert on TOD in the Netherlands is consulted to find important documents and books that 

are related or part of TOD policy in the Netherlands. Secondly, based on the documents and 

books retrieved, the most prominent cases are chosen. Following upon the case selection a 

desk research took place on policy documents used by the governmental institutions chosen 

in the case selection. While some of the documents were accessible through internet and 

experts at the beginning of the process, other documents were retrieved through practical and 

academic experts during the interviews. The document analysis in this research involved dif-

ferent phases of analysis. It involved skimming (superficial examination), reading (thorough 

examination), and interpretation (Bowen, 2009). This research started with a phase of skim-

ming through policy documents and important books in all three cases, using keywords and 

codes, and additionally consulting experts to find the right documents and books. 

This process of skimming includes the scanning of documents and books and saving raw data 

through highlighting or copying data into separate documents for each case. The main point is 

to select the right sources of data. The next phase, reading (thorough examination) digs deep-

er into the selected documents and books, and instead of only copying and highlighting, this 

phase also includes filtering what is important inherent to the research question and what is 

not, this is done trough a phase of coding (see Appendix 3). This process, therefore, includes 

both elements of content analysis and thematic analysis. Content analysis is used to organ-

ise information into categories related to the questions of research (Bowen, 2009). Thematic 

analysis involves pattern recognition within the retrieved data; in other words, it is taking a 

closer look at the retrieved data and performing coding and category construction (Bowen, 

2009). The last step in document analysis is the interpretation of the data, meaning that once 

the data has been coded and coupled with the right phases of the policy cycle, we can inter-

pret and analyse what this data means, and after that use it in comparing.

Several academic articles are used to analyse the node-place model, and this serves as the first 

chapter in the empirical analysis. Table 3.1 shows the list of academic articles used to analyse 

the node-place model and the operationalisation of the node-place model. These articles were 

gathered through a combination of desk research, snowball sampling, and advice of academic 
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experts. These articles were chosen on the basis of providing information on the grounding 

and operationalisation of the node-place model. The analysis of the node-place model is used 

to link the evaluation models that are used in the three cases. 

Table 3.2. List of academic articles on node-place model operationalisation
# Article/Thesis Journal/University Author, (Year)
0.1 Nodes and places: complexities of 

railway station redevelopment

European Planning 

Studies, 4(3), 331-

345.

Bertolini, L., (1996)

0.2 Spatial development patterns and 

public transport: the application of an 

analytical model in the Netherlands.

Planning Practice 

and Research, 14(2), 

199-210.

Bertolini, L., (1999)

0.3 Stationslocaties in vergelijkend per-

spectief; verkenning van de toepass-

ingsmogelijkheden van een modelma-

tige operationalisatie van het begrip 

stationslocatie.

Universiteit Utrecht. Serlie, Z., (1998)

0.4 Positionering van stationslocaties in 

de regio’s Amsterdam en Utrecht.

Universiteit Utrecht. Serlie, Z., (1998)

0.5 Knoop of plaats? Naar een operation-

alisatie van het begrip

stationslocatie.

Universiteit Utrecht. Zweedijk, A., (1997)

The next phase of data collection involves policy document analysis. With a set of criteria, 

three policy programmes are chosen in combination with the policy documents that are used 

to analyse the policy. These criteria are found in table 3.2.

Table 3.3. Policy document selection criteria

Selection criteria
a) Involves information on land-use and 

transport integration

d) Involves information on policy evaluation 

in the form of a monitor
b) Involves information on the TOD or 

node-development programme

e) Involves contextual background on the 

case
c) Involves information on station area de-

velopment evaluation model

 The criteria in table 3.3 are coupled with the policy documents and books in table 3.4.
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Table 3.4. List of policy documents/books

# Case Document/Book Author, (Year) Research 

criteria
1.1 RS Ruimte en Lijn. Ruimtelijke 

verkenning Stedenbaan 2010

Atelier Zuidvleugel, (2006) (a, c)

1.2 RS Monitor StedenbaanPlus 2013 Netwerk Zuidelijke Randstad, 

(2013)

(b, d, e)

1.3 RS Monitor Stedenbaan 2014 Netwerk Zuidelijke Randstad, 

(2014)

(b, d, e)

1.4 RS Monitor Stedenbaan 2015 Netwerk Zuidelijke Randstad, 

(2015)

(b, d, e)

1.5 RS Monitor Stedenbaan 2016 Netwerk Zuidelijke Randstad, 

(2016)

(b, d, e)

2.1 NH Maak Plaats! Werken aan 

knooppuntontwikkeling in 

Noord-Holland

Provincie Noord-Holland & 

Vereniging Deltametropool, 

(2013)

(a, c)

2.2 NH Monitor OV-knooppunten Provincie Noord-Holland, 

(2016)

(b, d, e)

2.3 NH Het Vlindermodel 1.0 Vereniging Deltametropool, 

(n.d.)

(c)

2.4 NH Het Vlindermodel 2.0 Vereniging Deltametropool, 

(n.d.)

(c)

3.1 AN Regionaal Plan 2005-2020 Stadsregio Arnhem Nijme-

gen & Provincie Gelderland, 

(2006)

(a, e)

3.2 AN Openbaar vervoer in een nieuw 

perspectief–Masterplan Open-

baar vervoer 2008-2020

Stadsregio Arnhem Nijmegen, 

(2008)

(a, e)

3.3 AN Knooppunten! Bereikbaarheid 

en ruimtelijke ontwikkeling 

op knooppunten van openbaar 

vervoer.

Stadsregio Arnhem Nijmegen, 

(2011)

(a, b, c)
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Because not all of the retrieved data is digitally available, no analysis software is used. In-

stead, filtering of information has been done through three separate word documents, first by 

the simple means of copy pasting, and after that filtering it down to the relevant information. 

After the thorough examination, three tables were set up, one for every case, and with four 

different phases. These phases are linked to the policy cycle that is used to organise data.
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3.5.2	 Semi-structured interviews

Interviewee selection

The interviews in this research were conducted with practical experts and an academic expert.

Within the three cases at least two practical experts were chosen, and in addition to the prac-

tical experts, an academic expert was interviewed to deepen the background, context, and 

information on the node-place evaluation model. In this research seven interviews were con-

ducted with the idea of having a two-sided view and a rich and thorough description of every 

case. Since none of the cases finds itself in the policy review phase at the time of the research, 

interviewees are selected for their contribution in the three-preceding phases. To select the 

interviewees a set of selection criteria were formulated in table 3.5 below. 

Table 3.5. Interviewee selection criteria

Criteria for practical expert 1 Criteria for practical expert 2
Civil servant of the coordinating party/ En-

gaged with the coordinating party

Civil servant of the coordinating party 

Involved in TOD policy making	 Involved in TOD policy implementation
Involved in the agenda setting/policy formu-

lation phase

Involved in policy implementation phase

Knowledge of the use of evaluation models 

within the case

Knowledge of the use of evaluation models 

within the case

Interviewee sampling

In the very first phase of interviewee sampling, policy documents were used to identify 

certain key figures in TOD policy making. These key figures were noted down and discussed 

with a TOD expert, through this discussion, the researcher was pointed towards other key 

figures and possible interviewees, and through the TOD experts network the researcher was 

provided with multiple contacts and contact details. Interviewees were selected following 

upon this session, based on table 3.5. The interviewees were contacted by email, telephone or 

a combination of both. While getting in contact with key figures, also snowball sampling took 

place, trough certain interviewees other interviewees were pointed or redirected as experts on 

the matter. The process of gathering interviewees can be viewed in figure 3.2. Out of respect 

to those participating, the interviewees have kept anonymously. The interviews were held 

during March 2017 until May 2017. All the interviews conducted in this research are built on 
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an interview guide. The interview guides are based on the policy cycle as referred to in figure 

2.2. Because the semi-structured interview leaves room for the interviewee in how to reply, 

questions may not exactly follow up the way that is outlined on the schedule, and questions 

may be asked based on things said by the interviewee (Bryman, 2012). As referred to before, 

the policy cycle is used as a means to structure data and to make it comparable from case to 

case. Therefore the policy cycle is at the same time part of the interview guide. The interview 

guide for the semi-structured interviews can be found in Appendix 1. To be as transparent and 

honest (parts of sincerity) as possible, the interviews are transcribed and are available upon 

request. For further information see contact details in Appendix 2. 

Additionally, because the interviews involve three different case studies, the focus between 

cases can differ, as there are differences between contexts, scales, time-scales, phasing, ap-

proaches, and frameworks. In other words, there can be ‘gaps’ in policy documents in context 

(a), while context (b) thoroughly elaborates on this specific part in their policy documents, 

which can influence the direction of the interview. The data that is retrieved from the doc-

ument analysis as referred to in table 3.4 is used to specify certain research questions. This 

data is also brought along to get the interviewee’s view on the retrieved info. 

While for every case specifically two interviewees were selected based on their involvement 

in different stages in the policy cycle, the involvement of interviewees also overlaps, and the 

involvement for some of the interviewees takes place in more than one of the cases. Therefore 

some interviewees also hand out information about other cases. Table 3.6 gives an overview 

of the interviewees that took part in this research. All the interviews span between 45 to 90 

minutes, and take place at the by the interviewee requested location.

Table 3.6. List of interviewees

Code Interviewee Location Duration (min-

utes)

Date

I_1 Interviewee 1 Den Haag 70 28-03-17
I_2 Interviewee 2 Den Haag 86 03-04-17
I_3 Interviewee 3 Rotterdam 50 30-05-17
I_4 Interviewee 4 Haarlem 85 22-03-17
I_5 Interviewee 5 Amsterdam 62 19-05-17
I_6 Interviewee 6 Arnhem 55 24-04-17
I_7 Interviewee 7 Amsterdam 63 17-05-17
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Figure 3.2. Scheme of the interviewee sampling phase
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Interview analysis

The interviews are recorded on an audio recorder and transcribed through ExpressScribe 

software as soon as the interviews were conducted. The first step in the coding analysis was 

through a deductive coding process based on the policy phases in the policy cycle. This step 

makes use of printed versions of the interview transcripts, and based on the policy cycle, 

fragments of text are assigned to phases through using colour codes, which also can involve 

more than one phase/colour. Additional to the coding of phases, short key words are used 

in the first round of coding, this step is also often referred to as the process of ‘open coding’ 

(Saunders et al., 2015).

For further processing and analysing the interview data, Atlas.ti software was used. The Atlas.

ti software allows the researcher to code qualitative data, and therefore retrieve information 

systematically from the interview transcripts. As mentioned before, interviewees were some-

times involved in more than one case, or dispose of knowledge of more than one case, and 

this information can be valuable. Therefore the interviewees are not grouped and bound to 

one fixed case. The researcher used one or more codes for selected text fragments to create 

order in the interview transcripts. These codes are labels categorise sentences or larger text 

fragments. Labels or codes indicate certain meanings, ideas and concepts, and serves as the 

basis for analysis. The coding process that took place in Atlas.ti is a hybrid of both deductive 

and inductive coding whereas it is so that the researcher had certain codes and themes already 

prepared, but along the analysis process new codes and interesting takes and turns pop up. 

Parts of the coding scheme were therefore based on what was found in theory, while other 

codes came forth out of the empirical research, some came forth out of the policy document 

analysis, while others were inspired by the interviews.

Figure 3.3. Example of applying codes
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The goals of these codes are to find important meanings, returning, and important elements 

within the interview transcripts (Mortelmans, 2001). Figure 3.3 illustrates how coding has 

been done in Atlas.ti. The text fragment has been linked to four codes, ASP and PFP refer to 

the agenda setting phase and the policy formation phase, PG refers to the policy goal, and 

SR refers to the Southern Randstad case. The text fragment, for example, holds information 

about the Southern Randstad case, while covering both a problem definition (which is linked 

to the agenda setting phase) and a policy goal definition (which is linked to the policy forma-

tion phase). For the complete code-listings see Appendix 3.

The process of coding both on paper and in the Atlas.ti software might seem as double the 

work, but it is also argued that the process of reading on paper is often more precise, and in 

that sense, the data will be processed better (Mortelmans, 2001). Besides, analysing in this 

‘double’ sense also minimises the chance of overlooking important elements. Throughout 

the coding process, Atlas.ti combines all fragments of text throughout all the interviews that 

are linked to the same codes and then gives an overview of all the different insights from the 

interviewees on the same matters in their specific case or context.

The next phase in interview data analysis is often referred to as ‘axial coding’, meaning the 

search for connections and relations between the data that is retrieved from the interviews 

through open coding (Saunders et al., 2015). It is also the act of comparing text fragments 

with the same codes with the goal of finding differences and similarities (Saunders et al., 

2015). 

As a final step in coding, a ‘selective coding’ process took place. This final step intends to 

combine the main theories that come forth from the coding process, and this does not mean 

that all the information that has been coded is used in the next phase. Through comparing and 

once again searching for what is important inherent to the research question, the interview 

data is once again filtered. This phase is mainly meant to make connections and relations 

between main categories, while the previous phases are more engaged with connecting sub 

categories on a lower abstraction level (Saunders et al., 2015).
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3.5.3	 Comparative analysis

For understanding the evaluation models in the policy process, the focus is not only on how 

they are constructed but also on their role and function in the process. The research is subdi-

vided into three layers, to provide the adequate scope. There are three layers we can distinct 

based on the theory; the first layer is the policy cycle, the second layer are the station area 

evaluation models which are to be found somewhere along the policy cycle, the third layer 

exists of criteria of evaluation, the parts that make up for a station area evaluation model. 

The variables and elements that are used in the empirical research to construct compare, and 

analyse the different forms of policy evaluation are retrieved from the theoretical framework. 

These variables and elements are used as follows:

Within the first layer station area evaluation models were placed along the policy cycle within 

the case, identifying if where the station area evaluation model is used, and if it is used in 

more than one phase. Through the combination of policy document analysis and semi-struc-

tured interviews contextual information is obtained, which can be used to link a policy pro-

cess to the appropriate phases, alongside with the mentioned problem definition, the formu-

lation of the policy (policy goals), and other contextual factors. Based on this a station area 

evaluation model can be categorised in ex-ante, ex-durante, ex-post or a combination of them. 

Within the second layer the station area evaluation models are set up next to each other with 

reference to the role they play in their policy processes. 

And within the third layer, the builds of the station area evaluation models were categorised 

under indicators and measurements. As mentioned in paragraph 2.3, an indicator cannot be 

counted unambiguously and is a stand in and often combination of what is measured in data. 

Through setting out the distinctions between indicators and measurements in tables we creat-

ed a comparable overview, which is analysed through the below-mentioned factors:

•	 Qualitative/quantitative

•	 Soft/hard

•	 Content/process/effect
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3.6	 Scope and limitations
One of the biggest constraints of the comparative research method is that it is heavily depend-

ent upon the cases that are selected, which makes for only partial generalisations (Lijphart, 

1975). The comparative method in this study can, however, serve as an addition to theory 

building on station area evaluation models. Sartori (1991) mentions that case studies cannot 

confirm a generalisation, but heuristic and systemic case studies do provide an ideal soil for 

the conceiving of generalisations, in other words, it is first and foremost not part of theory 

controlling, but of theory building. Smelser (1967, in Lijphart, 1975) identifies the problem 

of comparative research as it makes use of data, which cannot be controlled experimentally 

and the number of cases is too small for statistical analysis to make sense. It is therefore very 

complex to point out causal relationships while using the comparative method. Nonetheless, 

this research is qualitative of nature, and is not searching for a causal relationship between 

two factors. Instead, this study is focused on an in-depth qualitative analysis and comparison 

between three cases.

Furthermore, parallel analysis of case studies involved in the practice of TOD presupposes in-

dependence, while they are likely to be part of a bigger interdependent system (Rose, 1991). 

Cases of TOD are likely to influence and interact with each other. Moreover, Friedmann (in 

Booth, 2011) for example observes a world where the economy and information exchange is 

globalising, and where international exchanges between planners and policy-makers are mul-

tiplying. Because this information exchange, interaction, and interdependence are complex 

processes, it is sometimes hard to point out to what extent cases are influencing each other. It 

is important to keep in mind that the cases in the Netherlands are not completely independent 

and isolated. And in addition the interviewees chosen for specific cases are also not independ-

ent and isolated. 

Another limitation of this study focuses on the coordinating side of the TOD practice. It can 

be argued that the study should also include local municipalities and private parties to get an 

even more comprehensive view of what the role of indicators and evaluation models are. Due 

to time-constraints, the focus of the research does not incorporate these parties and govern-

mental bodies. 
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In terms of limitations, problems were experienced with finding the right interviewees. In-

terviewees that were selected through the selection criteria were sometimes open to an inter-

view, but it simply could not take place due to busy schedules. The first research design did 

not involve semi-structured interviews but was merely based on a policy document analysis. 

Therefore, because the interview aspect was added later, time-constraints shaped the choice 

of interviewing only two persons per case, while research wise, rich-rigor and credibility 

would have been improved with more than two interviewees. Within this research, none 

of the three cases is to be found in the policy review phase, and therefore there is no use in 

analysing this phase that in two cases is yet to come. This phase is therefore left out in the 

analysis. For the case of AN, the policy review phase will not be reached and therefore also 

not analysed.

3.7	 Ethical considerations
The information used in this research is for a large part publicly archived and readily avail-

able, a substantial part is based on policy documents and plans that are freely and publicly 

available through governmental websites. All the documents used are developed by or in 

collaboration with these governmental institutions. While it is highly debatable what or what 

is not sensitive material (Bryman, 2012), it can be assumed that the material used for the doc-

ument analysis is not sensitive. Within the interviews, the foundation is to be as ethically re-

sponsible as possible, and while it also is debatable what is ethically responsible, we strive to 

handle the interviewees with as much respect as possible. It might be a possibility that certain 

interviewees are not willing to share parts of information, and that is respected, interview-

ees can refuse to answer questions, change topics, and end the interview at all times. Firstly, 

while arranging the interviews, the interviewees are proposed the question if the interviews 

could be recorded, if not, this would be respected. The same question is once again asked face 

to face before the interviews take place. Before conducting the interviews, the interviewees 

are provided with an email summarising the research and stating the goal of the research. In 

this same email, more information is offered if needed or wanted. The interviewee remained 

anonymous in this research. After the interviews are conducted, transcribed, and coded, the 

interviewee is given the possibility to make changes, revoke, or revise the raw quotations that 

the interviewer is proposing to use. After the study is completed, the interviewees are offered 

the final version.
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4.	 TOD in the Netherlands

In this chapter, an introduction is given on the Netherlands as a context for the three cases 

that are analysed. The background is provided on policies based on the principles of TOD, as 

well as background on the node-place model, its operationalisation, and briefly the use of the 

model in the Dutch land-use and transport integration.

4.1	 The Netherlands
The Netherlands as a country has a long past and rich history regarding land-use and trans-

port integration, and also, the Netherlands also has a long history of making policies to steer 

modal shift towards non-car modalities (Smit et al., 2014). However, until the Fourth Mem-

orandum Spatial Planning (Vierde Nota Ruimtelijke Ordening) policy, land-use and traffic 

policies were made on the scale of ‘Stadsgewest’, which was in fact somewhat bigger than 

one municipality, a large city or several municipalities combined (Rijpers, 2007). 

Past policies were aimed to concentrate new developments in areas that are easily acces-

sible through public transportation, for example, the ‘stedelijke knooppuntenbeleid’, the 

ABC-location policy, and the better-known Vinex policy are all clear examples (Smit et al., 

2014). These policies arose to counter the negative effects of a car-based society, such as 

urban sprawl, traffic congestion, air pollution, greenhouse gases, energy consumption, traffic 

accidents, social inequities, and other environmental concerns such as noise and soil pollu-

tion (Cervero, 1998). Within the Fourth Memorandum Spatial Planning Extra (Vierde Nota 

Ruimtelijke Ordening Extra), however, an upping in scale was made towards networks. 

The more recent attempts to integrate land-use and transport in the Randstad Southwing and 

Arnhem Nijmegen City Region came forth from the WGR-law, which made it possible to 

arrange partnerships between layers of government both horizontally and vertically (Kag-

ie-Schreuder, 2006). Furthermore, it opened up a variety of possibilities between municipal-

ities, provinces and others to work together to face infrastructure and mobility problems big-

ger than one governmental body itself (Kagie-Schreuder, 2006). The WGR-law later resulted 

in obligatory partnerships between multiple municipalities named ‘Plusregio’s’. One of the 

most important tasks that these Plusregio’s fulfilled was traffic and transportation planning in 
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the area, as the awareness arose that cities or municipalities are not isolated but part of a larg-

er interconnected system. In 2015 the Plusregio’s were disestablished, and therefore some of 

the regional partnerships that were made completely dissolved, others, however, made place 

for new non-obligatory forms of partnerships (Ministerie van Binnenlandse Zaken en Kon-

inkrijksrelaties, 2013). In some cases, the traffic and transportation management tasks were 

relocated to the provincial level. Nonetheless, these Plusregio’s raised awareness that in some 

regions traffic and transport should be arranged on a higher scale level than the municipal, 

very much in line with the principles of TOD or Node-development that was or is pursued in 

the Randstad Southwing, the province of Noord-Holland, and in the Arnhem Nijmegen City 

Region. However, in the end, the municipalities remain responsible for the land-use develop-

ment in their areas (Rijpers, 2007).

As mentioned before, the development or redevelopment of station areas is not something 

new, and within the mid 90’s station area development was something that happened all over 

Europe (I_7, personal communication, May 7, 2017). Bertolini (1996) came up with the 

Node-place concept. The Node-place concept considered a station area not to only be a ‘node’ 

or station with mobility-relevant aspects, but it also includes the nearby station surround-

ings; it is at the same time a ‘place’ in the city, and they are affected by both global and local 

dynamics. The node function describes transport activity and the connectedness of the station 

with other places of interest, while the place function describes the quantity and diversity of 

possible activities at or around the station (Reusser et al., 2008). This node-place model in-

spired TOD policy-makers and researchers to operationalise it further to their own needs, and 

the stakeholders view of the problem (Peek et al., 2006). 

4.2	 The Node-place model
4.2.1	 Operationalisation of the Node-place model

Because of the growing popularity of development and (re)development of station areas and 

policy strategies based on the principles of TOD, there was a growing need to understand 

these station areas better. There was a need for understanding these developments and pro-

jects in the process, meaning that they should be perceived as node and place at the same 

time. The node-place model in its first essence was intended to summarise the dynamics of a 

station area, purely a conceptual model. Bertolini’s (1996) article reasoned along the line of 

integrating the node in the place and its interrelating strategies. He mentions that the ambiv-
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alence of station areas may be a source of tensions, but could also be a stimulant for synergy 

(Bertolini, 1996; Peek et al., 2006).

There are many efforts to pursue TOD at the scale of the urban region, as it is seen by many 

as a promising approach to cope with unsustainability challenges. However, there was a 

scarcity of analytical tools to help identify potential on a regional scale (Bertolini, 1999). 

Bertolini (1999) stresses the idea that an accessible area is not only one where many different 

people can come (node), but also the number and diversity of activities that take place in that 

area (place). Based on this principle he developed the node-place model. Bertolini (1999) also 

adds the idea that station areas are part in a system of both complementary and competitive 

nodes and places, as they are all alternative locations in a certain region, and they belong to a 

certain transport network. In that instance, we could also state that there is a certain hierarchy 

between theses different areas, and through that, there is also a difference in development 

potential (Bertolini, 1999). The idea of node versus place was after that developed in an x-y 

diagram (See figure 4.1)

Figure 4.1. The node-place model (Bertolini, 1999)
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Within the model, the x-value corresponds to the place function of an area, and the y-value 

corresponds to the node function an area has (Bertolini, 1999). He refers to the place function 

as the intensity and diversity, and ultimately the realisation of the potential for physical hu-

man interaction, as the more activity there, the more interaction takes place. The node func-

tion is referred to as the accessibility of an area, and also, therefore, its potential for physical 

human interaction, as the more people can get there, the more interaction can take places 

(Bertolini, 1999). Within figure 4.1, we can also identify four ideal-typical situations, namely 

‘stress’, ‘dependency’, ‘unsustained node’, and ‘unsustained place’. To make the node-place 

model usable, Zweedijk (1997) and Serlie (1998) operationalised both the node and place 

indicator using a multi-criteria analysis (Bertolini, 1999). The first operationalisation of the 

node-place model is set out in table 4.1.

Table 4.1. The first operationalisation of the node-place model (Serlie, 1998b; Bertolini, 1999).

Node-index Place-index
Indicator Measurement Indicator Measurement

Accessibility by train Number of directions served Intensity Walk-able radius 
of 700 metresDaily frequency of services

Number of resi-
dents in the areaAmount of stations within 45 

minutes of travel
Accessibility by 

bus, tram and under-
ground

Number of directions Diversity Number of work-
ers per each of 
four economic 

clusters
Daily frequency Degree of func-

tional mix
Accessibility by car �Distance from the closest motor-

way access
Parking capacity

Accessibility by 
bicycle

�Number of free standing bicycle 
paths

Parking capacity

In table 4.1 the node-index is subdivided four accessibility indicators, accessibility by train, 

accessibility by bus, tram and underground grouped, accessibility by car, and accessibility by 

bicycle. The accessibility by train is combined with three measurements, the number of direc-

tions it serves, the frequency of trains, and the amount of other stations that can be reached 

within 45 minutes. The accessibility by bus, tram, and underground is translated into two 

measurements, the number of directions and the daily frequency on a weekday. The accessi-
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bility by car is combined out of the distance from the closest motorway access and the park-

ing capacity. The parking capacity is subdivided into five different classes as shown below in 

table 4.2.

Table 4.2. Car parking capacity classes (Serlie, 1998b)

Class Free parking Paid parking
-- None None
- None Few (parking area)
0 Few (10-100) None
+ None Many (parking garage)

++ Many (>100) None

Because of the lack of reliable data, parking is roughly classified into the five different class-

es. Assuming that a parking garage contains more parking spaces that regular parking area 

and free parking have a bigger impact on accessibility than paid parking (Serlie, 1998b). 

The accessibility by bicycle is combined in the number of free-standing bicycle paths togeth-

er with the bicycle parking capacity. The free-standing bicycle paths are bicycle paths within 

50 metres from the bicycle parking areas, which continue for a minimum of 200 metres and 

are free from cars (Serlie, 1998b). Within the parking capacity, a rough distinction was made 

between if the bicycle racks were full or not, the bicycle parking facility is ‘not full’ when 

there are racks available, bicycles outside of the racks are not taken into account. Table 4.3 

shows the five different bicycle parking classes as developed by Serlie (1998b).

Table 4.3. Bicycle parking capacity classes (Serlie, 1998b)

Bicycle parking Class
Unguarded and full/No specific storage --

Unguarded (not full) -
Unguarded + guarded (both full) 0

Unguarded + guarded (one of both full) +
Unguarded + guarded (both not full) ++

The place-index as described in table 4.1 exist out of the intensity indicator and the diversity 

indicator. The intensity indicator exists out of the number of residents, which is estimated on 

the base of houses and the average home occupation. The station area as defined by Serlie 

(1998b) is the area within 700 metres from the main entrance of the railway station, or the 
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station-square if there is not a distinct station building. Within these 700 metres, barriers on 

foot are taken into account, and those areas that are not within 700 metres are not taken into 

account. The diversity indicator is combined out of the number of workers per each of four 

economic clusters within 700 metres from the station. The degree of the functional mix is 

build up as follows: three types of users are distinct from the location, those who live, those 

who work, and those who make use of services (visitors); this follows the following formula:

Degree of functional mix = 1 – (((max-min)/total)		  (1)

 + ((max-1 after min)/total)))/2

When the number of inhabitants is equal to the number of those working, and the amount of 

those working is equal to those making use of services, the value is one. Serlie (1998b) how-

ever, also mentions that the measurement is debatable for two reasons, the formula does not 

take into account the number of visitors, and it also does not take into account how the activi-

ties are spread within the 700-metre radius. Serlie (1998b) mentions that it is of importance to 

assign weights to the different criteria in the node-place model. However, in this operationali-

sation the indicators were granted the same weights, meaning they are all assumed to be equal 

in importance in this research.

The way that the node-place model is operationalised in this sense is very quantitative of na-

ture. All six indicators within both the node- and place-index are quantitative measurements. 

And while they can be presumed to be ‘hard’ data, some of the measurements are debatable 

and very ‘rough’. The way that parking and bicycle capacity is measured might not be very 

accurate, but merely an imprecise estimation. The six indicators are all inherent with the con-

tent, and the model does not contain process or impact indicators or measurements.

4.2.2	 Role of the Node-place model

The node-place model, as shown above, was used to research the position of station area loca-

tions while comparing each other. The first operationalisation was therefore very useful, as it 

made the node-place model useful in practice for the first time. In its essence, the node-place 

model is a way of looking; it is a simplification of reality and a way of structuring debate 

around (re)developments around station areas. In other words, it is a conceptual model that 

can help in exploring the potential for (re)developments in station areas in an urban region 
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(Bertolini, 1999). However, in Bertolini’s (1999) article he also mentions that the operation-

alisation of the mode-place model requires further refinement as the qualitative aspects of the 

station area, a more in-depth analysis per station, context sensitivity, and process factors are 

currently not included. The node-place model might make it seem as balance is the goal, but 

it does not have to be the goal, there are different ways of operationalising, mostly dependent 

on the goal one is trying to reach, and also dependent on the data one has access to (I_7).

4.2.3	 Link to later models

The transparency in how indicators are operationalised and measured is of high importance, 

and therefore also openness in what is missing in the evaluation models (I_7). The Node-

place model was first based on what was seen in practice; the Vlindermodel and also others, 

however, used the idea of typologies, and in that sense in a normative way, certain ideal-type 

station area situations are offered (I_7). What is however often missed in how contemporary 

models are operationalised, is the sense of a place and also the way a node is experienced, 

whereas citizens also experience the public transportation itself (I_7). We could say that there 

are two things that are of importance in the evaluation models, that is, on the one hand, the 

extra dimensions that can be offered on the soft side, refining and deepen. On the other hand, 

it is working from the problem definition, working from the goal (I_7). What is often also 

missing in TOD policy is that it is not working from an issue, and if it is not clear what issue 

one aims to clear, then a goal can never be reached (I_7). 

The function of evaluation models like the Node-place model is and will be to structure 

debate around TOD (I_7). However, these models could also serve other purposes, but only 

if there is clarity about the problem definition and the goal, as often it is also assumed that 

integration between transport and land-use development is the policy goal, while it is a means 

to reach a deeper goal (I_7). And as long as it is not clear what the problem is that is aimed to 

solve through policy, who’s problem it is, and what the benefits from solving it are, it will be 

likely to have an insignificant contribution (I_7).

Within the Netherlands, station area evaluation models are very much based or retrieved from 

the node-place model. They are variations on the node-place model and attempts to system-

atically organise different indicators together (I_5, personal communication, May 19, 2017).  

These models differ from each other in the way that they are constructed and operationalised, 
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but also in the way that they are embedded in the policy process, and therefore the role can 

also differ. 
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5.	 Randstad Southwing
In this chapter, the collected data for the Randstad Southwing (RS) case is presented. The 

background will be given on the RS and the Stedenbaan programme that is executed in this 

region. Within the Stedenbaan programme, principles of TOD are pursued, and with that pro-

gramme, a station area evaluation model and a monitor are used as part of policy evaluation. 

These evaluation tools are placed in the policy process along the policy cycle and after that 

analysed in how they are constructed and what their role is.

5.1	 Randstad Southwing background
Through the Stedenbaan programme, a non-obligatory partnership exists between multiple 

municipalities, regions, cooperative bodies, the Zuid-Holland province, and transit agencies. 

This programme focuses on a more efficient use of the current rail network through an inte-

grated mobility and land-use task (Rijpers, 2007). The concept of Stedenbaan transcends the 

municipal and regional level and combines multiple regional partnerships in its programme, 

and this was perceived as necessary to face future housing and mobility challenges in the 

Randstad Southwing (Rijpers, 2007). The Stedenbaan-network encompasses the corridor 

‘Oude Lijn’ from Hillegom through Leiden, Den Haag, and Rotterdam to Dordrecht, the 

‘Goudse lijnen’ in between Gouda and Den Haag, and Gouda and Rotterdam (see Figure 5.1).

The Stedenbaan-network encompasses the corridor ‘Oude Lijn’ from Hillegom through Lei-

den, Den Haag, and Rotterdam to Dordrecht, the ‘Goudse lijnen’ in between Gouda and Den 

Haag, and Gouda and Rotterdam (see Figure 5.1).

The Stedenbaan-network encompasses large parts of the province of Zuid-Holland, with 

the focus on municipalities linked to the railway-network. In 2006, Stedenbaan started as a 

programme-bureau and the tasks that this programme-bureau had varied from representing 

the realisation of the concept, connecting the different parties within the Stedenbaan network, 

bringing together policy-making and executing within the common ground of land-use de-

velopment and transportation. Along the way, the programme-bureau became too much of an 

own entity, and it was decided to bring it back to one single coordinator. This coordinator had 

the task to bring the partners together, and make them take their responsibility in the process; 

the responsibilities were given back to those involved (I_1, personal communication, March 

28, 2017).
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Figure 5.1. The Stedenbaan-network (Netwerk Zuidelijke Randstad, 2014).

5.2	 Agenda setting phase
Within the agenda setting phase, we are identifying the problem definition or challenges that 

are the main motive behind the TOD or node-development policy that is being pursued in 

Stedenbaan. The main idea or goal behind the Stedenbaan policy is the improving the public 

transport network, and there does not seem to be a hard problem that needs direct solving.

“There is not really a problem in the sense of not working in an integrated way, or not 

maximising integration, is that a problem? In all these parts they are doing what has 

been agreed upon, so the problem as we defined it, is that we just wanted to use our 

transport network in a more efficient way, our problem is that we wanted to increase 

the frequency of trains, we want a better network” (I_2, personal communication, 

April 3, 2017).

There is, however, a worldwide urbanisation trend going on, and according to predictions this 

will continue, and this huge urbanisation task is not going to be accommodated through car 

transport (I_2). In other words, the Stedenbaan policy is aimed to improve the overall net-

work to accommodate future growth in urbanisation. 
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“We are observing a growing pressure on these city areas, and this pressure will only 

increase due to the necessity of economic growth, and if we want to accommodate 

this, we will have to do more than only thinking in the old fashioned ways of the car” 

(I_2).

The underlying motive however in keeping up with the growing pressure and keeping the 

region accessible is economical of nature. Stedenbaan surfaced from the spatial economic in-

terest in connectivity for the economic development of the region (I_1). It means that it is of 

high economic importance to remain accessible as an area, in the economic competitiveness 

of the RS, connectivity is a crucial factor (I_1). Additionally, there are several places along 

the Stedenbaan-network that are not used to their full potential, resulting in withholding cit-

izens a choice in mobility, and places remaining less economically attractive than they could 

have been (I_1). 

5.3	 Policy formation phase
Within the policy formation phase, the programme-bureau researched in collaboration with 

NS what is necessary to make it attractive for NS to increase the frequency of trains on the 

corridor of Oude Lijn (I_1). Therefore one of the main aims is to intensify the amount of 

passengers that make us of the Stedenbaan network (Netwerk Zuidelijke Randstad, 2014).

Subsequently, it turned out to be in all the stakeholders best interest to increase the frequency 

of trains. Therefore, an agreement was made in 2006, which was divided into sub-agree-

ments. These include a sub-agreement on land-use development in which it is agreed upon 

that within the area of influence of the stations along Stedenbaan there have to be 25.000 to 

40.000 housing developments, combined with a certain amount of square metres office space 

(I_1).

“The goal was to realise between 25.000 and 40.000 housing developments nearby 

station areas, and through these housing developments, it is expected that the transit 

rider-ship will grow, and that will lead to a higher train frequency as the NS is willing 

to increase the frequency if it does” (I_2).

The second sub-agreement is on the mobility chain, and in its essence, that means the goal of 
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having no shortages in the network (I_1). The third sub-agreement encompasses the quality 

of station areas, and this is mostly translated in the form of management contracts (I_1).

The goal that is strived for is improving the public transport network; it should function as 

one regional transport network, and not as disparate lines, as in the end it is about the passen-

ger’s experience (I_1; I_2). While these goals are inherent to strengthening the area econom-

ically. “People should be able to reach as many places as possible, that all adds to a better 

functioning economy, that is the goal” (I_2).

However, the goal might also differ depending on the audience:

“On the public transportation side you inform that coherence with the spatial devel-

opment side helps with improving the public transportation, and on the spatial de-

velopment side, it was more the story that through an integrated approach the public 

transport will improve and therefore it will become a more interesting location for 

establishing” (I_1).



67

5.3.1	 Node-place diagram (construct)

The station area evaluation model that was used in Stedenbaan was designed by Atelier 

Zuidvleugel and derived from the node-place model by Bertolini (1999). “Remodelled into a 

diagram” (I_1), and operationalised by Atelier Zuidvleugel (2006). The Node-place diagram 

looks as following:

Figure 5.2. The Node-place diagram (Atelier Zuidvleugel, 2006).

The operationalisation can be found in Appendix 5. Based on the table in Appendix 5 we can 

subdivide the Node-place diagram into four indicators. The node- index exists of the position 

a station area has in the public transport network (POVN) and the position a station area has 

in the road network (PWN). POVN and PWN both exists out of a connection-value and an 

access-value (which we categorise as sub-indicators), the connection value in POVN is based 

on the amount of different modes that are present in a station area, through the presence of 

different modes a station area gains points. In this sense, faster modes of travel are valued 

higher in the point ranking system. The following modes are distinguished:
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•	 High-speed rail (score: 200)

•	 Intercity train (score: 100)

•	 Connected to the Stedenbaan network (score: 75)

•	 Light rail (score: 50)

•	 Regional bus (score: 50)

•	 Local bus/tram (score: 25)

The access-value in the POVN indicator is based on the number of directions a mode serves, 

the more directions a mode serves, the more points it gains in the ranking system. However, it 

remains unclear exactly how points can be earned. The connection-value in PWN is based on 

the presence of the provincial roads, and motorways; points can be earned through presence, 

meaning it is better accessible by car. The closer the presence of both provincial road and 

motorway delivers more points. The following options are measured:

•	 Provincial roads within a 3200-metre radius (score: 25)

•	 Provincial roads within a 1200-metre radius (score: 50)

•	 Motorways within a 3200-metre radius (score: 50)

•	 Motorways within a 1200-metre radius (score: 100)

The access-value in PWN adds to this by measuring the amount of directions one can travel 

from that certain node. The following points can be earned:

•	 Provincial roads within a 3200-metre radius per direction (score: 5)

•	 Provincial roads within a 1200-metre radius per direction (score: 10)

•	 Motorways within a 3200-metre radius (score: 10)

•	 Motorways within a 1200-metre radius (score: 15)

The place-index exists of population and worker density (IWD) and the degree of mix 

(MNG). In turn, these indicators are again subdivided into sub-indicators. We can break down 

the IWD indicator into the population density based on the amount of inhabitants per hectare 

within a 1200-metre radius around the station area, and the amount of workers per hectare 
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within a 1200-metre radius around the station area.

Finally, the MNG indicator is translated into the percentage of mixed-use, meaning that 

divides the amount of housing and business in a percentage, based on the postal codes around 

that station area. An equal amount of workers and inhabitants within a 1200 metre radius 

around the station area is expressed in a full 100%. A 0% stands in for a complete mono-func-

tional area. No distinction is made between workers or inhabitants in that sense, meaning 0% 

can mean both a mono-functional work area or a mono-functional housing area.

The way that indicators are operationalised is quantitative of nature. Within public transpor-

tation, there is a deepening as regard to the operationalisation of the node-place model by 

Bertolini (1999). While in Bertolini’s model there was a distinction between trains on the one 

hand and bus, tram, and underground on the other, the node-place diagram makes a distinc-

tion between high-speed rail, intercity trains, and light rail, and on the other hand between a 

regional bus, and local/bus tram. Instead of measuring the ‘accessibility’, they are grouped 

under the position in the public transportation network. The daily frequency of the services is 

not taken into account, as are the amount of stations that are reachable within 45 minutes of 

travel. Instead, the presence of different modes is valued through the point system. 

The number of directions served by these modes is translated into the access-value and val-

ued through the point system. 

The role of the bicycle is not taken into account in the node-place diagram. The accessibility 

by car differs from the node-place model in the way that it only focuses presence of regional 

ways and motorways, and the amount that one can travel in, parking facilities are not taken 

into account. There is, however, a deepening compared to the node-place model in the way 

that the connection value is measured, as not only motorways are valued, but also the region-

al ways and their presence are measured in two different radiuses. The evaluation model ex-

ists out of content indicators, and no process or effect indicators are involved. The indicators 

imply that they are granted the same weights, meaning they are all assumed to be of equal 

importance in this research. 

5.3.2	 Node-place diagram (role)

The station area evaluation model helped in the process of Stedenbaan concerning inspiration 
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and eye opening; the node-place diagram was used in sessions with municipalities and ex-

ternal experts (I_1). At this time in the process, it offered a different way of thinking, policy 

makers from both the spatial and the infrastructure sides came together and decided to make 

agreements together (I_1; I_2). The model was helping in a way that it makes one look at the 

city from a different perspective, thinking from inside the station area, what the role of the 

node is in the city (I_1). “We could describe it as a communication instrument towards mu-

nicipalities. It was never a leading or compulsory tool towards municipalities” (I_1).

“Within the session, we had the municipality of Rotterdam with the station of Lom-

bardijen. The interesting part was that within this session, the municipality realised 

that there were four different land-use development plans within that same station 

area, and all four of these plans were in fact back to back, meaning they were all 

focused on their own part. And after that session, the municipality changed their 

perspective from station area towards the land-use plans, instead of the other way 

around. In that sense it works as an eye-opener, that’s what you reach with these kinds 

of sessions, and these things do not tend to happen during daily business. And that’s 

where this kind of images help, as inspiration” (I_1)

In other words, the model helped in making clear to the municipalities the idea that the pro-

gramme-bureau had with the region, and at the same time, it was an introduction to working 

in an integrated way, combining land-use and mobility. 

Later in the process, the Vlindermodel (see paragraph 6.3.1) was used to capture the station 

areas in a model once again, this was because the research on evaluation models continued, 

and the Vlindermodel offered an improved way of schematising the station areas. “We also 

used it again, it was a clearer way of presenting what we have at these station areas, but still 

a communication instrument” (I_1). A valuable tool nonetheless, but the model itself is not 

the end-goal, it was mostly used to look at nodes together with the municipalities involved 

and figure out what type of node a station area is (I_2). But the node-place diagram and Vlin-

dermodel are not used in the monitor, and it is not a monitoring instrument. 

“It could work as an analysis model, but from my perspective, it is way more impor-
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tant as a communication instrument or tool. It is, however, a good model, and it offers 

a lot of handles for what to do on a node-level, and therefore it is possible to use it in 

communication towards the municipalities” (I_2). 

The model is a tool on the level of a node, and the idea exists that it can be used as a moni-

toring instrument on the node-level, but to test and measure this is more of a scientific matter 

(I_2).

5.4	 Policy implementation phase
5.4.1	 Monitor (construct)

The policy formation phase largely existed out of making agreements, and these were made 

in such a way that they could have a place in the monitor as well (I_1). Additionally, the 

housing development and transit rider-ship indicators are long lines, and therefore it is good 

to hold on to them for some time (I_1). 

“We used these indicators because these are the ones we agreed upon, these are the 

elements we wanted to make agreements on. These are big components of what we 

want to reach. And the last agreements were made in 2009, and from then on, we nev-

er discussed these agreements anymore, we just started working on them, and if you 

don’t discuss them, no other goals will develop that we should monitor” (I_1). 

While in the node-place diagram a certain identity is outlined, it is not monitored in that 

way. The Stedenbaan monitor is based on four different aspects, or four indicators (Netwerk 

Zuidelijke Randstad, 2013; Netwerk Zuidelijke Randstad, 2014; Netwerk Zuidelijke Rand-

stad, 2015; Netwerk Zuidelijke Randstad, 2016):

Based on these characterisations we can make the statement that the main goal or effect to 

be measured is the development in transit rider-ship, while the other indicators/measure-

ments are inherent to the transit rider-ship development (Netwerk Zuidelijke Randstad, 2014; 

Netwerk Zuidelijke Randstad, 2015). While the mobility chain by name might suggest that it 

is involved with improving the whole mobility chain, it is merely focussed on the occupan-

cy rates in bicycle storing and car-parking. The quality of the station area indicator involves 

process indicators but does not involve a soft customer experience factor.  
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It is acknowledged that it is complex to point out a relation between a station area project and 

the outcome of a collective approach, but through monitoring it is aimed to give an insight on 

how goals are attempted to reach (Netwerk Zuidelijke Randstad, 2014).

5.4.2	 Monitor (role)

The function of the monitor in itself, however, should not be overestimated (I_1). As it is said 

that the most important process of the monitor is putting data together with the partners in 

Stedenbaan and basing conclusions is the most important process of the monitor (I_1). 

“Every year we make that book. However, I don’t have the idea that anyone ever uses 

that book after it is presented. What always remained hard was using that monitor to 

steer the process” (I_1).

In other words, the steering power of the monitor remains limited, it is not a compulsory 

steering analysis tool, and it remains a communication tool due to contextual factors and 

political influences (I_1).

5.5	 Findings
While the time-span for the Stedenbaan programme is set to take place until 2020, and the 

policy review phase is not yet reached, some predictions can be made. Through the monitor 

for example it was possible to conclude every year that Stedenbaan came close to the busi-

ness case or the goal that was set in the policy formation phase, namely the higher transit 

rider-ship that will lead to the goal of a frequency increase of trains by the NS. 

“In that sense you could say that Stedenbaan is basically a successful project, we 

have arranged the tracks that are necessary to increase the frequency of trains, 

and when these tracks are there, the NS will up the frequency. So basically we have 

reached the goal that we have set, that is also a reason to enter a new phase” (I_1).

It can be concluded that the Stedenbaan programme exists mostly out of ex-ante evaluation 

and monitoring. The ex-post evaluation that will take place would be focussed on if the goal 
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was reached, and not on the interpretation of how effective the policy was in contributing 

to the goal, and which parts of the policy were effective regarding cost-benefit. The station 

area evaluation model does not have the role of combining ex-ante and ex-post evaluation, 

as station area (re)development is not the goal. However, this is indirectly contributing to the 

greater goal, see figure 5.3.

Figure 5.3. Use of the Node-place diagram in Stedenbaan policy (Author, 2016)
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Agenda setting

Policy implementation
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6.	 Province of Noord-Holland
In this chapter, the collected data for the Province of Noord-Holland (NH) case is presented. 

The background will be given on NH and the OV-knooppunten programme (OVK) that is 

executed in this region. Within the OVK, principles of TOD are pursued, and with that pro-

gramme, a station area evaluation model and a monitor are used as part of policy evaluation. 

These evaluation tools are placed in the policy process along the policy cycle and after that 

analysed in how they are constructed and what their role is.

6.1	 Noord-Holland Background
The OVK is one of the programmes in the structural concept in Noord-Holland for 2040. 

Through the OVK, the province of Noord-Holland is striving to intensify the use of urban 

areas, sustain cultural landscapes, and make better and more efficient use of current infra-

structure (Provincie Noord-Holland, 2016). To make this happen, a collaboration between 

municipalities, transit agencies, businesses, and the province is of crucial importance (Provin-

cie Noord-Holland, 2017). Within NH all the 60 train stations and four large bus stations are 

considered as being public transportation nodes, or OV-knooppunten. NH focuses on 

node-development, and through that, goals are short travel times, nearby green landscapes, 

nearby services, quick routes to stations, less air pollution, and the preservation of cultural 

landscapes. In 2014 the province wanted to concentrate housing and business developments 

within a 1200 metre radius from the stations, and 50% of all housing should be developed 

there (Provincie Noord-Holland, 2017). In 2016, however, the province changed the 

1200-metre radius to a 10-minute bike ride, as in this wider area, a larger percentage of the 

housing can be developed, and the province can capitalise the diverse housing demands 

(Provincie Noord-Holland, 2017). The network that NH focuses on can be divided in two 

main corridors, namely the Zaancorridor which runs from Amsterdam to Heerhugowaard 

through Zaanstad, Uitgeest, Castricum, Heiloo and Alkmaar. And the Kennemerlijn, which 

runs from Haarlem to Uitgeest through Bloemendaal, Santpoort Zuid, Santpoort Noord, 

Driehuis, Beverwijk and Heemskerk (see Figure 6.1) (Provincie Noord-Holland, 2017).



76

Figure 6.1.The Noord-Holland OVK network (Provincie Noord-Holland & Vereniging Deltametropool, 
2013).

6.2	 Agenda setting phase
Within the agenda setting phase, we are identifying the problem definition or challenges that 

are the main motive behind the TOD or node-development policy that is being pursued in 

NH. The OVK is grouped under sustainable land-use, as there has been an observation that 

space around the station areas can be used more efficiently than has been done so far, and 

this focuses on all sorts of different functions: housing, business, and leisure (I_4, personal 

communication, March 22, 2017). “The idea is that these places are very accessible, and 

they could be utilised more efficiently. So, mainly it is about sustainable land-use” (I_4). In 

addition to the idea of sustainable land-use however, the province also has to deal with high 

pressure on the housing market, and high urbanisation also plays a role (I_4).However, in the 

Kennemerlijn corridor there was a clear problem as the frequency of trains is under pressure 

(I_4). The NS lowered the frequency of trains on that line:
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“The response there was somewhat like “wow, what is happening”. And then we re-

spond to that with stating that if you don’t want the service to increasingly impair, you 

will have to work on those nodes. In that sense you can contribute. Instead of random-

ly developing, work on those nodes from spatial and mobility perspective, improve 

that first and last mile. In that sense you can make sure it will not further impair, we 

cannot guarantee that the NS will increase the frequency again, but you can at least 

deliver a solid base” (I_4).

Clearly the NS has a commercial point of view, and they have their own business case, and 

in order to keep the network on the same level, there is urgency for transit rider-ship (I_4). 

However, the goal is not to force a modal shift trough the OVK policy:

“We cannot force citizens to use public transport; instead we want to offer them a 

choice, we want the public transport to be attractive, a logical alternative. We want to 

have it as an option. And that is often interpreted in a wrong way; node development 

is not going to solve congestion, that is nonsense” (I_4).

The idea lives that the growth in car use might stagnate a bit, but claims that cars are decreas-

ing through node-development are not right (I_4). As node-development is also not some-

thing that is isolated and is going to solve problems bigger than itself (I_4). However, a lot 

has been done on the roads, and putting a little more emphasis on the public transport side 

would be the right thing to do (I_4).

6.3	 Policy formation phase
The main challenge that follows out of the agenda setting is a better and efficient use of the 

current public transport infrastructure (I_4). Through countering that challenge, the province 

is aiming to work on the length of travel times, nearby green areas and services, quick routes 

to stations, less emissions, and preservation of cultural landscapes (Provincie Noord-Holland, 

2017). 

Within the policy formation phase, NH collaborated with Vereniging Deltametropool to re-

search how station areas can be used more efficiently (Provincie Noord-Holland, 2017). 

Therefore, the station area development model that was used in OVK was designed in col-
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laboration with the Vereniging Deltametropool, derived from the node-place model and 

node-place diagram used in Stedenbaan (I_4). The idea was to compare station areas based 

on the most important statistics and numbers (Provincie Noord-Holland & Vereniging 

Deltametropool. Further improvements and deepening were made with reference to the older 

models. All the stations were therefore examined and analysed with GIS and other datasets 

delivered by the province and municipalities (I_3). The Vlindermodel (see Figure 6.2) is 

based on a node- and place-index (‘knoop‘ versus ‘plaats’).

Figure 6.2. The Vlindermodel (Provincie Noord-Holland & Vereniging Deltametropool, 2013).

6.3.1	 Vlindermodel (construct)

The Vlindermodel is divided in six indicators; how they are operationalised can be seen 

below in Appendix 6. We can identify a clear node and place distinction within the Vlinder-

model. The node-index is subdivided into three indicators: the position in public transport 

network, the position in road network, and as an addition on the model by Atelier Zuidvleugel 

(2006), the position in slow traffic network. A formula is then build upon a set of measure-

ments in which points can be earned. 

The position in slow traffic network looks as following:
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Score (OVF + SO + (PF/IU)					     (2)

 x 100) + (Number of LW x 1.5)

The measurements include:

•	 OVF = presence of OV-bicycle (score: 25)

•	 SO = presence railway crossing within 300-metre radius (score: 50)

•	 PF = number of bicycle storage racks 

•	 IU = transit rider-ship in amounts

•	 PF/IU x 100 > 30 (score: 50)

•	 PF/IU x 100 > 15 (score: 25)

•	 LW= local roads within 300-metre radius 

The indicators are mainly put in place to indicate how a station area is doing regarding bicy-

cle accessibility. Regarding the node-place model, the accessibility by bicycle has changed, 

whereas the node-place model focused on the number of free-standing bicycle paths (within a 

700-metre radius) and the parking capacity in absolute numbers. The Vlindermodel does not 

focus on free-standing bicycle paths in a 700-metre radius but on the number of local roads 

within a 300-metre radius and the ability to cross to the other side of the tracks within 300 

metres of the station. Additionally, it does not only focus on the absolute number of bicycle 

storage racks but on the number of bicycle storage racks in reference to the amount of transit 

rider-ship in a station, the more bicycle racks per person in percentages (higher than 15% or 

30%), the more points are earned. The OV-bicycle was not taken into account in the node-

place model, as the OV-bicycle made their entry in 2003.The position in the public transport 

network includes eight measurements in the formula:

Score (HSL + IC + SPR + MR + ST + TS)			   (3)

 + Σ(F x R x 0,2 x Score)

The measurements include:

•	 HSL = presence high-speed rail (score: 125)

•	 IC = presence of intercity train (score: 100)
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•	 SPR = presence of local train (score: 75)

•	 MR = presence of metro or R-net (score: 50)

•	 ST = presence of regional bus (score: 75)

•	 TS = presence of tram and/or city bus (score: 25)

•	 F = frequency per hour

•	 R = amount of directions served

Whereas the node-place model focused on the bus, tram, and underground, the Vlindermod-

el incorporates more modes and has a better-defined distinction between modes. There is a 

distinction between a regional bus, metro and tram. Also, a difference is to be found in high-

speed rail, intercity trains and local trains. Per mode, the sum of frequency and a number of 

directions served are added to the score of the presence of a mode.  The position in the road 

network is defined as following:

Score (SA + S + RW1 + RW2 + (PA/IU) x 100) 		  (4)

+ Σ(R x 0,5 x Score)

The measurements include:

•	 SA = presence motorway exit in an 1200 metre radius (score: 75)

•	 S = presence motorway in an 3200 metre radius (score: 50)

•	 RW1 = presence regional highway in an 1200 metre radius (score: 25)

•	 RW2 = presence regional highway in an 3200 metre radius (score: 10)

•	 PA= amount of parking spaces 

•	 IU = transit rider-ship in amounts

•	 R= amount of directions

•	 (PA/UI) x100 > 5%= score 50

•	 (PA/UI) x100 > 2.5%= score 25

The Vlindermodel combines roughly two things that are on the one hand the presence and 

amount of directions of motorways and regional ways within two radiuses (1200-metre and 

3200-metre). The amount of parking spaces are divided by the number of transit rider-ship, 
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and for more parking spaces per passenger, more points can be earned. The place-index exists 

of the density of inhabitants, workers, and visitors, the ratio of inhabitants and workers per 

hectare, and the intensity of use in the first 300-metre radius compared to the 1200 metre ra-

dius. The intensity of the use in the first 300 metres is translated in the following formula and 

uses six measurements:

(((IW + WN + BZ) 300 M) / 					     (5)

((IW + WN + BZ) 1200 M)) x 100

•	 IW = inhabitants

•	 WN = workers

•	 BZ = visitors

The formula measures the amount of inhabitants combined with workers and visitors within 

the first 300-metre radius compared to the 1200-metre radius in a percentage. This shows how 

much the station area functions as a centre in the surroundings. A high score can be inter-

preted as most of the activities find its place nearby the station, while a low score shows that 

most of the activities are situated outside of the first 300 metres (Provincie Noord-Holland & 

Vereniging Deltametropool, 2013). The density of inhabitants, workers, and visitors is meas-

ured through the following formula: 

 (IW + WN + BZ) / IG						     (6)

•	 IW = inhabitants

•	 WN = workers

•	 BZ = visitors

•	 IG = area of influence in hectares 

The density is an absolute combination of the amount of the three categories of people divid-

ed by the area of influence. The higher the score, the higher the intensity of use, while a lower 

score implies low intensity of activities. The ratio of inhabitants and workers per hectare is 

translated in the following formula:
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1/N Σ (Minimum (IW, WN) / 					    (7)

Maximum (IW, WN)) x 100

•	 IW = inhabitants

•	 WN = workers

•	 N = amount of squares 100x100 metres

Through the formula, the ratio between inhabitants and workers around the station area is 

measured. A high ratio implies a high mix of inhabitants and workers, meaning that they are 

evenly distributed. However, to prevent that on one side of the tracks there is a 100% inhab-

itant distribution, while on the other side there is a 100% worker distribution, resulting in a 

high mix, the small 100x100 metre squares are used (Provincie Noord-Holland & Vereniging 

Deltametropool, 2013).

The indicators used in the Vlindermodel are all focussed on content, no process or impact 

indicators are involved. The indicators used in the Vlindermodel are however an improved 

representation of what a station area is compared to the node-place model. The accessibil-

ity of bicycles is represented in a better way, instead of only focussing on the number of 

free-standing bicycle paths within a 700-metre radius, the Vlindermodel focuses on all roads 

that are accessible for bicycles within a 300-metre radius, a more direct radius. Additionally, 

the parking capacity is not represented in absolute numbers but in relation to the amounts of 

transit rider-ship. The position in public transport network is represented through the distinc-

tion between different modes, instead of the distinction between train, bus, tram, and under-

ground. The frequency of these transport modes is combined with the amount directions it 

serves. The accessibility by car is represented in the position in the road network. Within the 

formula two radiuses (1200-metre & 3200-metre) are involved, combined with both regional- 

and motorways. In the node-place model, this was focused merely on the distance from the 

closest motorway access. On the other hand, it is the number of parking spaces relative to the 

transit rider-ship. Compared to the node-place model it gives a better overview of how much 

parking spaces are needed. The place-index in the node-place model is focused on intensity 

and diversity in the area. The difference with the Vlindermodel, however, is that intensity in 
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the Vlindermodel is measured in the first 300-metre radius compared to the 1200 metre radius 

around that, and this gives an overview of how a station area functions as a centre compared 

to what happens around, which is of high importance (I_3, personal communication, May 30, 

2017; I_4). The combination of inhabitants, workers, and visitors is used in the Vlindermodel 

to measure this. The intensity in the whole of the radius around the station is measured in the 

Vlindermodel through combining inhabitants, workers, and visitors, and dividing it trough the 

area of influence in hectares while the node-place model only focuses on absolute numbers in 

residency. 

Another difference, however, is that in the node-place model a walk-able radius of 700 metres 

is mentioned, but within this 700 metres, barriers are taken into account, parts that cannot be 

reached within 700 metres from the station are not taken into account. Within the Vlinder-

model analysis, however, it assumes that barriers are not taken into account, and a radius of 

1200 metre is drawn around the station areas without noting references to walk-ability. Diver-

sity within the node-place model is measured through a degree of functional mix, which sets 

of the amount of inhabitants to the amount of workers in the station area radius of 700 metres, 

while the Vlindermodel uses squares of 100x100 metres in order to give a good representa-

tion of the area. Both do not include visitors in their diversity indicator. The indicators imply 

that they are granted the same weights, meaning they are all assumed to be equal of impor-

tance in this research.

In the last step, the chances for the nodes were inventoried and coupled with one of the 

twelve characters that were developed by Vereniging Deltametropool (Provincie Noord-Hol-

land & Vereniging Deltametropool, 2013).

Vlindermodel 2.0

NH and the Vereniging Deltametropool are also working on a further deepening on the Vlin-

dermodel. It is also that NH wants to use and tweak the model further for their purposes. 

“What we did was very complicated, excel with GIS-analysis, nobody could understand it. 

The province asked us if we could make this more simple, more accessible so that they could 

work with it as well, and develop it further” (I_3).
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Because the Vlindermodel is very quantitative, there was also a need and a call for a more 

qualitative input; therefore some components were added (I_4). The area of influence that 

was first used in the Vlindermodel was 1200 metres. In addition, the Vlindermodel 2.0 uses a 

secondary area of influence with a radius equal to a 10-minute bike ride (about 3000-metres 

in an ideal situation), as about 40% of the people in the Netherlands use bicycles to travel to 

the station (I_3; I_4). Furthermore, instead of only mapping the amount of parking spaces 

and bicycle storage racks in reference to the transit rider-ship, the occupancy rates are used as 

it says more about how these things function (I_4). Additionally, the Vlindermodel 2.0 also 

maps quality and comfort in a more thorough way (I_4). However, besides the six existing 

indicators, no extra indicators are added, the six existing indicators are further deepened and 

expanded (I_3).“The Vlindermodel is not going to change in shape, as it is also very rec-

ognisable, easy to visualise, it is an identity. Municipalities can identify with their model” 

(I_3). In order to incorporate the comfort of the station into Vlindermodel 2.0 a research by 

Goudappel Coffeng was used: “For the comfort of the station we used a research by Goudap-

pel Coffeng, which is about the services, is there a toilet, is there Wi-Fi, is it possible to wait 

sheltered, is there heating, that sort of things”(I_4). Additionally atmosphere, perception, 

attractiveness, and the quality of the routes are valued, but that is based on expert judgment 

done by the Vereniging Deltametropool: “At a couple of station areas we had a group-in-

spection, with a broad selection of people, and about twenty people, however still limited 

and debatable, but at least we have something”(I_4). And to make it less debatable, more 

data is needed, and mentioned is that data from the NS would be helpful as they have large 

sample groups to make things insightful. Concludingly, it remains very complex to capture 

everything that influences a station area in the Vlindermodel (I_4), and additionally, the more 

is captured in the model, the more complex it gets (I_3). The improvements that were made 

in the Vlindermodel 2.0 are shown below (Vereniging Deltametropool, n.d.-b):

The position in slow traffic network is set up as following:

Score (OVF + SO + BGF) + 					     (8)

((Length of LW/100) x (OFI/2826))

The measurements include:
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•	 OVF = presence of OV-bicycle (score: 25)

•	 SO = presence railway crossing within 300-metre radius (score: 50)

•	 BGF = occupancy rate bicycle storage racks

•	 BGF < 50% (score: 50)

•	 BGF 50%-80% (score: 25)

•	 LW = local roads within 300-metre radius

•	 OFI = surface of bicycle isochronous 

The position in public transport network is measured as following:

Score (HSL + IC + SPR + MR + TS) 				   (9)

+ Σ(F x R x 0,2 x Score)

•	 HSL = presence high-speed rail (score: 125)

•	 IC = presence of intercity train or international bus (score: 100)

•	 SPR = presence of local train (score: 75)

•	 MR = presence of metro, R-net/light-rail/regional bus/HOV bus (score: 50)

•	 TS = presence of tram and/or city bus (score: 25)

•	 F = frequency per hour

•	 R = amount of directions served

The position in the road network is defined as following:

Score (SA + S + RW1 + RW2 +BGA) 		            (10)

+ Σ((R x 0,5 x Score) – (CF x RC)) 

•	 SA = presence motorway exit in an 1200 metre radius (score: 75)

•	 S = presence motorway in an 3200 metre radius (score: 50)

•	 RW1 = presence regional highway in an 1200 metre radius (score: 25)

•	 RW2 = presence regional highway in an 3200 metre radius (score: 10)

•	 BGA = occupancy rate parking spaces

•	 R = amount of directions

•	 CF = congestion factor (0,5)

•	 RC = direction of road with congestion (1 or 2)
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•	 BGA <50% (score 50)

•	 BGA 50%-80% (score 25)

The place-index exists of the density of inhabitants, workers, and visitors, the ratio of inhab-

itants and workers and the percentage of types of services, and the intensity of use in the first 

300-metre radius compared to the 1200-metre radius. (Proximity) The station area as a centre 

in its surroundings, comfort (based on Groenendijk, 2015) and quality is now split into two 

different measurements:

Proximity = (Centre function of station area 		            (11)

+ Comfort of station area) x Quality of station area

Centre function = (((IW + WN + BZ) 300 M) /	           (12)

 ((IW + WN + BZ) 1200 M)) x 100

•	 IW = inhabitants

•	 WN = workers

•	 BZ = visitors

Comfort of station area = (VW +BW + TV +    	           (13)

GK + WF + SM + RE + TO) x 0,25

•	 VW = presence heated waiting (score 0,06)

•	 BW = presence sheltered waiting (score 0,06)

•	 TV = presence television screens (score 0,01)

•	 GK = presence free newspaper (score 0,01)

•	 WF = presence Wi-Fi (score 0,025)

•	 SM = presence supermarket (score 0,025)

•	 RE = presence restaurant (score 0,03)

•	 TO = presence toilets (score 0,03)
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Quality of station area : 

•	 1 = very poor (score: -25%)

•	 2 = poor (score: -12,5%)

•	 3 = sufficient (score: 0)

•	 4 = good (score: +12,5%)

•	 5 = very good (score: +25%) 

(Intensity) The density of inhabitants, workers, and visitors:

(IW +IWF + WN + BZ) / IG				              (14)

•	 IW = inhabitants

•	 IWF = inhabitants within bicycle isochronous (3000 metres)

•	 WN = workers

•	 BZ = visitors 

•	 IG = area of influence in hectares

(Mixture) The ratio of inhabitants and workers and the percentage of types of regional servic-

es:

(IW/WN)/2 + (VV/HV)/2				              (15)

•	 IW = inhabitants

•	 WN = workers

•	 BZ = visitors 

•	 VV = different types of services

•	 HV = amount of services 

In relation to the Vlindermodel 1.0 there are some notable changes we can identify: Within 

the node-index both the position in slow traffic network and the position in the road network 
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the parking facilities are expressed in occupancy rates. The position in road network also con-

tains a congestion factor, which was not present in the first Vlindermodel. The proximity fo-

cuses on more than only the centre function, it also contains the comfort and quality of a sta-

tion area. The intensity contains an extra dimension with regard inhabitants that live a bicycle 

distance from the station area. The mixture includes, in addition to the ratio of inhabitants 

and workers, a percentage of types of regional services. All the indicators and measurements 

included in the Vlindermodel 2.0 are focused on content. However, the soft ‘experience’ is 

better represented through the comfort of the station as well as the quality of the station area.

6.3.2	 Vlindermodel (role)

While there was a lot going on with regard to Node-development, and while there was a lot 

of research passing by the province, not that much knowledge was at the province, therefore 

there was a need for coherent research (I_4). The Vlindermodel helped in observing how 

station areas are functioning in their current situation, and the goal, therefore, is to provide 

insights in the profile and qualities of a certain station area (I_3; I_4). However, the Vlinder-

model is mostly a communication instrument towards municipalities; it is used to structure 

debate about how to develop a station area in an integrated way (I_4). Nonetheless, some also 

view it more as an analysis instrument, purely on content analysis, none of the process com-

ponents are in the Vlindermodel (I_5).

“It works like a discussion tool, and it is not the truth. But it is a tool for debate to-

wards the municipalities, do you recognise the challenges, and what do you have as 

ambitions?” (I_4).

It is therefore not a normative blueprint and has more of an advising role in the process, 

whereas the province uses it to test certain things and to structure the debate (I_4). As spa-

tial planning departments can be engaged in several things, the mobility department should 

also be integrated into that, in that sense you make sure things happen in the right way from 

both sides, to keep that balance right (I_4). Furthermore, it is not used as a hard monitoring 

instrument, but it is, however, possible to see if a municipality is working towards the right 

direction (I_4). “If there is bicycle path added here, what happens to the station area, that is 

something that we would like to show” (I_3). 
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6.4	 Policy implementation phase
Within the policy implementation phase, evaluation takes places in the form of a monitor. The 

monitor is based on and linked to goal set in the policy formation phase. The monitor that is 

used in the NH is based on four strategic goals translated in four operational goals (Provincie 

Noord-Holland, 2016).

6.4.1	 Monitor (construct)

In addition to what table 1 points out, the monitor mentions additional things they are plan-

ning to monitor in the future; these are however not taken into account in this research as they 

are not operationalised and fixed. In the monitor, goals are set at a programme level, and that 

is what is attempted to monitor. With NH they are still searching and researching on how to 

operationalise or counter certain things (I_4). Because the monitor is still incomplete, we can 

only partially analyse how it is done in comparison to the other cases. 

“For some goals, we are still searching for a way to do it, but this is where we want to 

go, and these goals are connected to the principles in Maak Plaats! In that sense, the 

Vlindermodel is in it, indirectly” (I_4).

The monitor identifies the first strategic goal as follows: The optimal usage and strengthen-

ing of intrinsic values of nodes, and increase the synergy between nodes on a corridor level, 

which is translated into making and executing agreements based on housing, business, lei-

sure and services, while taking into account the identity profile. As if now the only thing that 

is monitored are the housing developments. The amount of housing developments within 

the area of influence of OVK compared to what is realised outside of those areas (Provincie 

Noord-Holland, 2016).The second strategic goal is identified as follows: Improving the sta-

tion areas to comfortable areas and optimising the functioning link in door-to-door travelling. 

This is operationalised in three goals: Improving the first- and last mile: a quick and save 

route to and from the station. Improving the function of the station as a transfer-machine: a 

station area where different modes have a good connection, a logical organisation, and adap-

tation. And finally, improving the freedom of choice: the public transport as an equal alterna-

tive to the car. As mentioned before within NH there is still a search for how to monitor, and 

this is also mainly due to the lack of data (I_4). The data is often lacking, and it is complex to 
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get a hold of data, as it might be privacy sensitive or competitively sensitive from a market 

perspective (I_4). The province is for example not preoccupied with the search for a mod-

al shift: “We don’t have that kind of models, we don’t have that data, we would like to have 

better insights in that if we improve the bicycle network here, what influence does it have?” 

(I_4).

6.4.2	 Monitor (role)

Within the monitor, a positive aspect is that it, for example, includes percentages on the to 

develop amount of housing (I_4). 

“Through that, you have something to fall back on. We monitor that on the provincial level, 

what has been built around those nodes? We can measure that in a concrete way” (I_4). 

The goal with the monitor is to first make agreements, and the province is searching for 

how to do that, they are working on it (I_4). The idea is that the goals are operational on a 

programme-level, and therefore also measurable (I_4). The monitor, therefore, is meant to 

show progress in the goals: “If the provincial executive has to justify what we are doing here, 

we can show that we are doing this, and it contributes in this way, we can show something” 

(I_4). The steering power of the monitor is however limited, in the end, municipalities are 

responsible for what happens in their land-use development. 

“We cannot force them, but we can do a little bit more than we used to, as the rules in 

the housing regulation now say that it must be in agreement with the provincial hous-

ing policy, and node-development is part of that” (I_4).

In addition to the monitor, the Vlindermodel is still present.“We can check if municipalities 

are working on the right things, so in that way, the Vlindermodel also has a role in the mon-

itor” (I_4). But the Vlindermodel is not strictly monitored on a day-to-day basis, that would 

be very complex and unnecessary as it would also not change that much (I_4). However, they 

do use it to see how the station areas evolve over a longer time. “It would be better to observe 

these models over a longer period, for example, five years, in that way we can actually see 

changes” (I_4).
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6.5	 Findings
Within the NH, the Vlindermodel is used to map station areas in the OVK network, this re-

sults that the station areas are being coupled with a certain character. The Vlindermodel offers 

insights in where potential for investment lies, however, based on specific research and facts. 

The Vlindermodel is not obligatory to follow, it merely gives municipalities advice on how to 

invest. It is therefore also not strictly monitored in the policy implementation phase, the goal 

is not to optimise the models, they are inherent to a larger policy goal, and this is monitored 

in the monitor. Moreover, the province does use the Vlindermodel in the policy implementa-

tion phase, this is done so they can see if municipalities are doing the right things according 

to the Vlindermodel, and this can be used in advising the municipalities. 

Policy formation

Agenda setting

Policy implementation

Monitoring

Vlinder-
model

Vlinder-
model

Figure 6.3. Use of the Vlindermodel in the OVK policy (Author, 2017)
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7.	 Arnhem Nijmegen City Region
In this chapter, the collected data for the Arnhem Nijmegen City Region (AN) case is pre-

sented. The background will be given on AN and the OV/RO knooppunten programme that is 

executed in this region. Within this programme, principles of TOD are pursued, and with that 

programme, a station area evaluation model is used as part of policy evaluation. This evalu-

ation tool is placed in the policy process along the policy cycle and analysed in how they are 

constructed and what their role is in the process. 

7.1	 Arnhem Nijmegen background
The Arnhem Nijmegen City Region is one of the highest urbanised areas in the Netherlands, 

outside of the Randstad (Mathijsse, 2013, in Tan et al., 2013). With the two big cities of 

Arnhem and Nijmegen being mutually dependent on each other, and many other municipal-

ities being connected with each other and these cities, and about 750.000 inhabitants, a large 

polycentric network-city exists (Mathijsse, 2013, in Tan et al., 2013). The AN was a partner-

ship between 20 municipalities, and since then regional plan 2005-2020 in 2006 node-devel-

opment became more and more present (Mathijsse, 2013, in Tan et al., 2013). And for a long 

time, node-development has been high on the agenda of the within the Arnhem Nijmegen 

region (Stadsregio Arnhem Nijmegen, 2011). The role that the City Region had in this, in-

volved in indicating places, chances, and the potency of places, while tempting municipalities 

and private parties to work together (Mathijsse, 2013, in Tan et al., 2013). The AN network 

can be seen below in figure 7.1 in which the S-axis functions as the backbone.
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Figure 7.1. Arnhem Nijmegen City Region network (Stadsregio Arnhem Nijmegen, 2011)

7.2	 Policy agenda phase
Within the agenda setting phase, we are identifying the problem definition or challenges that 

are the main motive behind the TOD or node-development policy that is being pursued in the 

OV/RO knooppunten programme. Mainly there are two issues mentioned that the City Re-

gion is dealing with, that is one the one hand the growing demand for mobility. “The demand 

for mobility, the accessibility of the region that is very important from an economic perspec-

tive” (I_6). On the other hand it is an urbanisation challenge, which played a big role in the 

City Region.  

“And that urbanisation challenge, how are we going to shape that? Eventually the City Re-

gion decided that these spatial developments should be concentrated along this S-axis, so 

basically Wijchen, Nijmegen, Elst, Arnhem, Zevenaar, along these nodes. Dictated by the 

demand for mobility that was and in some cases still is there. If we look at the amount of con-

gestion and the state of the train, they could really use an improvement back then” (I_6).
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7.3	 Policy formation phase
The demand for mobility or mobility challenge, following up on the agenda setting phase, 

was integrated with the spatial challenges for the coming years, The City Region linked those 

two. The thought behind that was that the moment the City Region has a good functioning 

transport network, they have a good answer to the accessibility challenge as a region (I_6).  

“Through concentrating these developments around these station areas, there is the 

thought, logically, that public transport will become more attractive, and that it will 

bring other benefits to sustainability, environment and such” (I_6).

It is however not believed that node-development by itself is going to solve congestion (I_6). 

It is more of accommodation for future growth, and it is important that the network will still 

be able to handle that (I_6). The main goals were aimed at spatial development around nodes, 

the intertwinement of public transport and car (multimodality), and a coherent and recognisa-

ble public transport (Stadsregio Arnhem Nijmegen, 2011). The idea lives that through bun-

dling public transport and land-use development, congestion will however decrease, and it 

will improve the overall accessibility of the region (Stadsregio Arnhem Nijmegen, 2011). 

7.3.1	 Vliegermodel (construct)

To chart the station areas within the AN network and to determine the relationship between 

station areas, the Vliegermodel was used (Stadsregio Arnhem Nijmegen, 2011). The Vlieg-

ermodel is based on five themes that are presumed to be dominant in the development process 

of nodes (Stadsregio Arnhem Nijmegen, 2011). It was developed as a particularisation of the 

node-place model, and it was a particularising effort to compare station areas, in their current 

situation, and therefore showed were the municipalities could work on, according to the mod-

el (I_5). The Vliegermodel is build up out of five indicators and looks as following (Figure 

7.2):
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Figure 7.2. Operationalisation of the Vliegermodel (Stadsregio Arnhem Nijmegen, 2011)

The Vliegermodel is operationalised as is shown in Appendix 7. Within Appendix 7 five 

different indicators can be defined, within these five indicators, there is no clear distinction 

between the node and place value to be made. However, we can distinct five different indica-

tors that are measured in their way. 

The intertwinement of public transport networks is measured through the amount of trains 

that serve the station on an hour base; points can be earned through more connections per 

hour. However, no distinctions are made between different trains. Additionally, the amount 

of connection through quality public transport is measured (HOV), in Dutch ‘Hoogwaardig 

Openbaar Vervoer’ referring to forms of public transport that serve high demands (such as 

speed and comfort). Points in this measurement can be earned through the amount of connec-

tions it has, and more connections result in more points. 

The multi-modal indicator, the ability of modal transfers is subdivided into the amount of 

parking spaces and the amount of bicycle racks a station area disposes of, the more spaces 

and racks in absolute numbers, the higher the points. 

The station complex indicator is based on the measurement of transit rider-ship per day in 
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combination with the measurement of service level of the station complex. The measurement 

on transit rider-ship is measured through the amount of passengers that enter and exit the 

station per day; the more passengers enter and exit the station the more points are earned. In 

addition to the transit rider-ship, the service level of the station complex is measured. This is 

done through three levels of service on which stations can score points; the lowest level here-

in is the presence of a waiting room, as this is perceived as the least a station complex can 

have, after that comes the presence of a kiosk, and the top level is the presence of shops. 

The urbanisation of the station area is subdivided into five measurements: the amount of 

houses in an 800-metre radius from the station, the amount of workers in an 800-metre radius 

from the station, the ratio of work space compared to housing, the density of housing per 

hectare, and the density of work spaces per hectare. 

The more housing and work spaces, the more points are earned, however a balance between 

housing and work space is also valued, as the balance is between minus-one and one, mean-

ing one or the other is not predominant, a point is earned, the points that are earned through 

housing and working spaces are subtracted (housing points minus workspace points). Addi-

tionally also the density of housing and workspaces per hectare are valued in points. 

Lastly, the ambitions, parties, and plan making are valued. This is subdivided in the ambitions 

of the municipality, the complementarity of the land-use development plans, the land owner-

ship, and financing. Ambitions of the municipality are expressed in a yes, a partially, or a no, 

each with corresponding points. The same goes for the other measurements as well, for the 

land-use development plan it is measured if the plans are corresponding with the develop-

ments that are strived for, land ownership is measured through the ownership of land by the 

municipality, and financing corresponds with the sufficiency of funds to (re)develop. 

The Vliegermodel differs from the node-place model in the way that there is no clear distinc-

tion to be made between node and place indicators. Instead, five indicators are linked together 

which seem to be weighted equally and therefore the indicators imply that they are granted 

the same weights, meaning they are all assumed to be equal in importance in this research. 

The public transport network is based on the same indicator, while there is a distinction 
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between trains and other HOV-modes. Within the node-place model, the train accessibility 

indicator was subdivided in number of directions served, daily frequency, and the amount of 

stations within 45 minutes of travel. Within the Vliegermodel, however, the train indicator 

or intertwinement of networks is merely measured by the frequency of trains per hour. The 

accessibility by bus, tram, and underground as measured in the node-place model is translated 

into the amount of connections that HOV modes have, the frequency is therefore not taken 

into account. The car and bicycle are involved in the Vliegermodel only in the multi-modal 

chain, translated into absolute numbers on parking spaces and bicycle storage racks; nearby 

roads, motorway accesses or bicycle paths are not taken into account. 

The station area facilities and usage is something that is new compared to the node-place 

model, in is based on the amount of services in the station and the numbers on transit rid-

er-ship. The urbanisation in the station area indicator, however, seems comparable with what 

is measured in the place-index in the node-place model. While in the node-place model the 

absolute number of residents in the area, the number of workers per each of four economic 

clusters and the degree of functional mix are measured; the measurements in the Vliegermod-

el can also be subdivided in intensity and diversity measurements. Measurements are focused 

on the amount of houses and workspaces in an 800-metre radius, which is very alike with 

what happens in the intensity indicator in the node-place model, the difference is that the 

Vliegermodel measures both housing and workspaces, while the node-place model focuses on 

residents. Additionally the Vliegermodel also measures the amount of housing and workspac-

es per hectare. The diversity indicator in the node-place model is translated into the measure-

ment on functional mix. 

What also distinguishes the Vliegermodel from the node-place model is the ambitions indi-

cator. Within the ambitions, parties, and plan making, the ambitions of the municipality are 

indicated and valued in points, the land-use development plan is valued in the way that it is in 

line with the future developments, land ownership in the way that the right parties are own-

ing the land around station areas, and financing in the way that the funding is ready. These 

are all translated into points. All the measurements and indicators within the Vliegermodel 

besides the ambitions indicator are content indicators/measurements; the ambitions indicator 

can be seen more as a process indicator, as it says something rather about the process than the 
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content of the policy. The other measurements are all very quantitative of nature, while the 

ambitions indicator leaves more open to interpretation, as in the sense that ambition is partial, 

so while the other indicators/measurements are very quantitative/hard, these are more quanti-

tative/soft of nature.

The station area facilities and usage is something that is new compared to the node-place 

model, in is based on the amount of services in the station and the numbers on transit rid-

er-ship. The urbanisation in the station area indicator, however, seems comparable with what 

is measured in the place-index in the node-place model. While in the node-place model the 

absolute number of residents in the area, the number of workers per each of four economic 

clusters and the degree of  functional mix are measured; the measurements in the Vlieg-

ermodel can also be subdivided in intensity and diversity measurements. Measurements are 

focused on the amount of houses and workspaces within an 800-metre radius, which is very 

alike with what happens in the intensity indicator in the node-place model, the difference is 

that the Vliegermodel measures both housing and workspaces, while the node-place model 

focuses on residents. Additionally, the Vliegermodel also measures the amount of housing 

and workspaces per hectare. The diversity indicator in the node-place model is translated into 

the measurement on the functional mix. 

What also distinguishes the Vliegermodel from the node-place model is the ambitions indi-

cator. Within the ambitions, parties, and plan making, the ambitions of the municipality are 

indicated and valued in points, the land-use development plan is valued in the way that it is in 

line with the future developments, land ownership in the way that the right parties are own-

ing the land around station areas, and financing in the way that the funding is ready. These 

are all translated into points. All the measurements and indicators within the Vliegermodel 

besides the ambitions indicator are content indicators/measurements; the ambitions indicator 

can be seen more as a process indicator, as it says something rather about the process than the 

content of the policy. The other measurements are all very quantitative of nature, while the 

ambitions indicator leaves more open to interpretation, as in the sense that ambition is partial, 

so while the other indicators/measurements are very quantitative/hard, these are more quanti-

tative/soft of nature.
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7.3.2	 Vliegermodel (role)

The Vliegermodel is a rough approximation that is claimed to be helpful to get an overview 

of the different nodes that the area possesses (I_6). 

“I think that it is a rough approximation, which can be very helpful to get an over-

view, what are the nodes that we have in this area? And we can weigh these nodes 

against each other. Is it science? Probably not” (I_6).

Through choosing five indicators, and involving a process indicator, and not making a clear 

distinction between node and place, the model aimed to move away from the node-place 

dichotomy (I_5). The five indicators are five different things (I_5). 

“We tried to make clear that we are dealing with subjective evaluation; we have five 

different indicators in which we know they all play a part in node-development, but 

we do not know how they weigh up against each other. We added a process compo-

nent as one of the indicators, and we did not use a quasi-form of science. We did not 

calculate this model, but instead, we filled it in with a group of people, together, so 

basically it is the best judgement of a group of people” (I_5).

The Vliegermodel was then not pre-filled and based on hard data; instead, it was used in a 

session with a group of cooperating municipalities, and within that session, the Vliegermodel 

was filled in together for every station (I_5). Therefore it served mostly as a process instru-

ment, a way of connecting municipalities. Within AN, the station area evaluation model did 

not work as a research instrument, but instead it is used as a communication instrument (I_5). 

The motivation for not using pre-filling the model and using hard data, is because it was not 

about the data, but more about the judgements of the people that are directly involved, alder-

men can, for example, criticise a pre-filled model, they might not agree with the data, or how 

the data is translated into the model (I_5). Therefore it was used as a process instrument, to 

make municipalities work together, and realise one concept and interpretation of what we are 

doing. 
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“If the municipalities know where everyone is standing, and what the challenges are 

at which nodes, then we can agree on that. And that is a whole different goal, but that 

also has to do with my role as process manager to organise collaboration” (I_5).

The model therefore first worked as a tool for communicating, cooperating, but also to offer 

first insights (I_5; I_6). After that, the model was further used to set up context specific re-

ports per station area (I_6). Within the policy implementation phase no clear monitor that was 

focused on purely the OV/RO knooppunten policy could be identified.

7.4	 Findings
Within the AN, the Vliegermodel was used as a tool for making municipalities rethink their 

station areas, and viewing their station areas in relation to those of others. It was however 

not build on pre-filled hard data, but filled in together with the municipalities, and therefore 

it also served as a tool that made multiple municipalities work together. The model was not 

used in the implementation phase and was therefore also not monitored. And while no clear 

monitor could be distincted from the policy documents, it was mentioned in the interviews 

that several aspects were monitored. 

Policy formation

Agenda setting

Policy implementation

Monitoring

Vlieger
model

Figure 7.3. Use of the Vliegermodel in the OV/RO knooppunten policy (Author, 2017)
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8.	 Comparing the cases
Placing the three examined Dutch cases next to each other after analysis provides some inter-

esting insights. This chapter is set up following the layers mentioned in paragraph 3.5.3. The 

first layer exhibits the policy cycle analysis showing the challenges, goals, and used evalu-

ation models in the different phases, and sets these out next to each other. The second layer 

exhibits the evaluation models and sets out their roles for comparison. The third layer analy-

ses the evaluation models and compares their constructs. 

Table 8.1. Comparison table layer 1

Case RS NH AN
Policy cycle - Agenda setting phase/

Policy formation phase/

Policy implementation 

phase

- Agenda setting phase/

Policy formation phase/

Policy implementation 

phase

- Agenda setting 

phase/Policy 

formation phase/

Policy implemen-

tation phase
Challenge/prob-

lem definition

- Necessity of an accessi-

ble region is fundamental 

to keep economic devel-

opment going

- High urbanisation chal-

lenge

- Sustainable land-use

- High urbanisation chal-

lenge

- Accessibility of 

the region is of 

high importance 

in economic 

motive

- High urbanisa-

tion challenge
Policy goals - Improving the accessi-

bility in the region

- Short travel times, 

nearby green areas and 

services, quick routes to 

stations, less emissions, 

and preservation of cul-

tural landscapes

- Improving the 

accessibility in 

the region

Station area 

evaluation mod-

el

- Node-place diagram 

(policy formation phase)/

Vlindermodel (policy im-

plementation phase)

- Vlindermodel (policy 

formation phase/policy 

implementation phase)

- Vliegermodel 

(policy formation 

phase)
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Evaluation in 

the form of 

monitoring

Yes Yes Unknown (no 

distinct monitor 

found)

The first layer shows differences and similarities between the three cases and the accompany-

ing policy processes. The first thing we can distinguish is that the three cases are all involved 

in the agenda setting phase, the policy formation phase and the implementation phase. None 

of the cases is involved in the policy review phase at the time of the research. The challenges 

or problem definitions that are given in RS and AN seem to be the accessibility of the region 

with an economic motive. Within NH the idea of using space and infrastructure more effi-

ciently plays a bigger role. Within all the three cases a high urbanisation challenge seems to 

take place. 

The policy goals aimed to reach all have to do with improving the public transport network 

in some way. The goals mentioned in NH, however, are goals that also have to with sub-

jects outside of the transport network, in the form of preserving landscapes and green areas 

through concentrating developments around public transportation nodes. 

The station area evaluation models in all the cases are first used within the policy formation 

phase. Within the NH case, the Vlindermodel is also used during the implementation phase to 

monitor changes in the station areas. In the RS case the Node-place diagram is not used after 

the policy formation phase, the Vlindermodel however, is used again to evaluate the station 

areas. In the AN case, the vliegermodel only had its place in the policy formation phase. 

Within the policy implementation phase, monitoring takes places in all three cases. However, 

in the RS there is an specific form of monitoring that takes place every year, and within the 

NH this is also the idea. For the AN case no concrete or distinct evaluation in the form of a 

monitoring document could be found, nonetheless some things are being monitored, but it is 

not specifically mentioned in the policy documents. 

Within the second layer we are focusing on the role of the evaluation models in the policy 

process. What is striking is while all three models are used as communication instruments 

towards municipalities in the region, while there are some big differences between them. The 
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Vlindermodel seems to be capturing the most data and strives to be exact. The Vlindermodel 

is built upon the Node-place diagram and is a deepened and improved version of the Node-

place diagram. The Vliegermodel, however, is not a pre-filled based-on-hard-data model and 

is referred to as a rough approximation to get an overview of the station areas in the region. 

While the Node-place diagram and the Vlindermodel are filled in with exact GIS-data, the 

Vliegermodel is merely used as a way of structuring debate and making municipalities work 

together without the hard data. An important difference between the Node-place diagram and 

the Vlindermodel, and the Vliegermodel on the other hand, is the input of data. 

Additionally, a noticeable difference is that the Vlindermodel in NH is used as an analysis 

model of the progress that station areas make through time, while not being a leading or 

obligatory instrument in the process. While in the case of RS the Node-place diagram is not 

used after the policy formation phase, and the Vlindermodel is only used to re-evaluate the 

stations once again. In AN the Vliegermodel was not used anymore after the policy formation 

phase.

Table 8.2. Comparison table layer 2

Case RS NH AN
Station area evalua-

tion model

Node-place diagram/ 

Vlindermodel

Vlindermodel/ Vlin-

dermodel 2.0

Vliegermodel

Based on pre-filled 

hard data

Yes Yes No

Inspiration instru-

ment

Yes Unknown Unknown

Communication 

instrument

Yes Yes Yes

Analysis instrument No Yes No

Type Ex-ante Ex-ante/Ex-durante Ex-ante
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The third layer within this research focusses on the constructs of evaluation models. The three 

station area evaluation models used in the three cases are shown in Appendix 6. The measure-

ments in the three models are translated to equations, if needed. This is done because it makes 

for a better overview and helps in making a comparison between elements that are not the 

same entity. Within in the comparison the most recent version of the vlindermodel is used.

A first distinction that we can make, is that a clear division between node and place is made 

within the Node-place diagram and the Vlindermodel, while the Vliegermodel is said to move 

away from the node-place dichotomy. 

Based on the indicators that we have defined in the three models we can already point out 

differences and similarities within the models. The Node-place diagram consists of a public 

transportation indicator and a position in the road network indicator on the node side. The 

Vlindermodel uses the position in public transportation network, the position in road network, 

but adds the position in slow traffic network, which is focused on bicycles. The Vliegermodel 

has one indicator focused on public transportation, and none specifically on the road network 

or bicycle network. The Node-place diagram focusses on the place-index on population and 

worker density, and the degree of mix between them. The Vlindermodel adds the proximity 

indicator to that, which combines the stations function as a centre, the comfort of a station, 

and the quality of a station area. Considering the place-index in the Node-place diagram and 

the Vlindermodel, the station facilities and usage, and the urbanisation of the station area 

indicators in the Vliegermodel are very much corresponding with each other. 

The Vliegermodel combines elements of the position in public transport network and road 

network in the ability of modal transfers indicator, as in the Vlindermodel 1.0, in the form of 

bicycle storing and car parking facilities. The Vlindermodel 2.0, splits bicycle storing and car 

parking facilities into the position in slow traffic network and the position in road network 

indicators, in the form of occupancy rates. Within the Node-place diagram the presence of 

different public transportation modes in the station areas is valued, this is combined with the 

amount of directions the modes serves. The position in the public transport network in the 

Vlindermodel builds upon this, but adds modes (local train, metro, regional bus, HOV-bus), 

the hourly frequency of modes, and lowers the value of high speed rail (from 200 to 125 



107

compared to the Node-place diagram). The Vliegermodel distincts two modes in the inter-

twinement of public transportation network indicator; one the one hand the amount of trains 

hourly is measured, combined with the amount of HOV-connections the station has. There is 

no distinction made between different forms of trains, high-speed, intercity, local. 

The position that a station area has in the road network is defined in the Node-place dia-

gram by the presence of regional roads and motorways within the radius of 1200-metre and 

3200-metre, combined with the amount of directions it serves. The Vlindermodel lowered the 

value of the presence of these roads, but added the occupancy rate of parking spaces into the 

equation, and additionally the idea of an congestion factor, which has a negative effect on the 

position in road network. Besides the measurement of parking spaces in the Vliegermodel, 

the position in the road network is not taken into account.

The Vlindermodel uses an indicator on the proximity of a station area. This is translated in 

measuring what is happening around the direct 300-metre radius around a station in relation 

to the 1200-metre radius around the station, measuring if the station works as a centre. Com-

bined with the centre-function, the vlindermodel also measures the comfort of a station area 

and the quality of a station area. The comfort of the station area combines the points earned 

by the presence of services, each service adds points in that sense, and some are perceived to 

be more important than others. The Node-place diagram does not involve a proximity factor, 

and neither does the Vliegermodel. However, a certain service-level is measured in the Vlieg-

ermodel’s station facilities and usage indicator, which makes only a distinction between three 

levels of service (waiting room=0, kiosk=0,5, and shops=1). Compared to the Vlindermodel, 

the facilities are not an addition to each other. The quality of the station area, which is not 

incorporated in the Node-place diagram and the Vliegermodel, is measured through expert 

judgement due to lack of data on the matter, but because it is perceived as an important aspect 

of station areas it was involved in the model. 

The intensity of station areas is measured in all three evaluation models. Within the Node-

place diagram a radius of 1200-metres is used, and the intensity of inhabitants and workers 

is measured. Within the Vlindermodel the same 1200-metre radius is used, and visitors are 

added to the equation. Additionally the Vlindermodel also incorporates a bicycle radius, or 
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the bicycle isochronous, meaning that in terms of bicycle distances, a station area has a larger 

area of influence. Inhabitants in that bicycle isochronous are also taken into the equation. 

The Vliegermodel on the other hand uses an area of influence of 800-metres in measuring 

the intensity of the station area, or urbanisation of the station area. Within the urbanisation 

of the station area indicator the Vliegermodel measures the absolute numbers of housing and 

workspaces, but also values the housing and workspaces per hectare in the radius of 800-me-

tres. Additionally within the same indicator also a measurement for the mix between housing 

and workspaces is set. This is done by subtracting the points earned for the amount of work-

spaces per hectare in the 800-metre radius from the amount of housing per hectare within the 

800-metre radius, the points left, make up for the mix of the area, and are valued with points. 

The mix of functions in the Node-place diagram is not based on housing an workspaces, but 

on inhabitants and workers. The formula calculates the ratio between inhabitants and workers 

per hectare in the 1200-metre radius. The Vlindermodel, however, uses the mix of functions 

formula as in the Node-place diagram, but adds the diversity in services, as representing the 

visitors, these are both valued equally.

What separates the Vliegermodel from the other two models, is that the Vliegermodel con-

tains a process indicator, this process indicator incorporates four parts of the station area (re)

development process, and puts them together. These involve the ambitions of a municipality, 

if the land-use development plan is in order, if the land ownership is in line with future devel-

opments, and the financing to realise future developments. 
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9.	 Conclusion
Within this research the aim is was to find how indicators and evaluation models of Tran-

sit-Oriented Development play a role in coordinating land-use transport integration within the 

context of the Netherlands. Within paragraph 9.1 the findings are presented. Paragraph 9.2 

provides a discussion on the findings. Paragraph 9.3 reflects on the research and paragraph 

9.4 gives an overview of the strengths and limitations of the done research.  

9.1	 Findings
Within the theoretical framework, a set of distinctions were made, such as the time-scale of 

an evaluation ex-ante/ex-durante/ex-post. The differences between content, process and effect 

in evaluations are set out. Variation in evaluation in the form of summative and formative was 

not possible to set out, as none of the processes reached the policy review phase yet.

The differences between qualitative/quantitative and soft/hard indicators and measurements 

are set out. To make a comparison possible between the three different cases a layered ap-

proach was used. 

All three cases made use of a station area evaluation model in the process, and all were first 

used in the policy formation phase. The Vlindermodel was also used in the policy imple-

mentation phase in the NH case as an aspect of monitoring. All three models were, however, 

never leading or an obligatory tool that is necessary to follow. This also has to do with the 

governmental bodies that were studied in the research not being directive or more powerful 

over the municipalities. In the end, the municipalities themselves are responsible for what 

happens in their station areas. The role of these station area development tools, therefore, dif-

fered between the cases, but also in the time spirit of use. Within RS the Node-place diagram 

was there for inspiring municipalities to work on their station areas in an integrated way, and 

not seeing a station area purely as a functional station, but also inspiring to work together as 

municipalities in the same corridor. Within the NH case, the most expanded model was used, 

and it therefore also works as an analysis model, analysing every station area more thorough-

ly and exact than is done in the Node-place diagram and the Vliegermodel. It is used to show 

municipalities where they can work on their nodes, making the areas more in balance in their 

node and place function. However, as said before, never obligatory, but more as a communi-

cation tool, to show municipalities what they can do to improve their station areas and how 
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they can do it. Strikingly, the Vliegermodel, as used in AN, also serves the same purpose as a 

communication instrument, but is not a pre-filled based on hard data model. The Vliegermod-

el, however, does not serve an analysis purpose but is used to structure debate in sessions 

with the involved municipalities and make the municipalities work together. The idea there 

is also that it is more the municipalities responsibility to gather data on their station areas. 

The Vliegermodel and the Node-place diagram are therefore only used as ex-ante evaluations 

in the station area. The Vlindermodel is used as both an ex-ante evaluation instrument as a 

monitoring instrument. 

The station area evaluation models analysed in this research are not leading in the process, 

nor are they directly linked to the goals that are set by the coordinating governmental bodies. 

This is not their purpose in the process, and they are not used to evaluate the whole policy 

process. The goals stated by the coordinating bodies are accompanied with a monitor, mon-

itoring the process on the scale of the corridor. Therefore the station area evaluation models 

are used on a different scale in the process, and they are indirectly linked to the goals.

Besides the role that the station area evaluation models play in the process, there are also 

notable differences in the way that they are constructed. While three models are retrieved or 

based on the Node-place model, they differ in the way that they are set up and operational-

ised. While the first operationalisation of the Node-place model included the accessibility by 

bicycles, and even the walk-ability within the radius, the accessibility by bicycle was not to 

be found in the Node-place diagram and only partially in the Vliegermodel, in terms of stor-

age racks. Walk-ability, however, is not to be found in any of the used models. 

The mapping of public transportation is further deepened since the first operationalisation of 

the Node-place model. The Node-place diagram makes a distinction between different modes 

of public transportation, and the Vlindermodel makes an even more thorough distinction 

based on that. The Vliegermodel, however, makes no distinction in the presence of trains, and 

while it would be logical to assume the amount of directions a train serves says something 

about the quality and importance of a station, the Vliegermodel only focusses on the frequen-

cy per hour. 
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The position in the road network is involved in the Node-place diagram and the Vlindermod-

el, the Vliegermodel, however, does not involve the car, besides incorporating the amount of 

parking spaces.

The Vlindermodel and Node-place diagram are both purely content evaluation instruments, as 

they are both only involved with indicating and measuring the qualities of a station area. The 

Vliegermodel involves a process indicator in the form of ambitions, parties, and plan-making. 

The measurements and indicators in all three models are however very quantitative and hard 

of nature.  While it is said that a combination of research methods on a specific case usually 

gives the best results, all three station evaluation models are very quantitative of nature on 

paper. The Vlindermodel incorporates the idea of comfort which in first seems to be some-

what softer and qualitative aspect of a station area. Nonetheless, it is translated a quantitative 

formula that adds up different aspects of comfort in an equation. The quality of the station 

area, however, is incorporated in the Vlindermodel as an expert judgement, because no other 

data was available for analysis. 

9.2	 Discussion
Three levels can be distinguished on which we can say something about the evaluation mod-

els. We can criticise the station area evaluation models isolated from the process, in the sense 

of how they are built. On the other hand, we can say something about the station area evalu-

ation models in the policy process, how does it relate to the problem definition and the goal 

aimed to reach.

A set of striking aspects of the way that station area evaluation models are operationalised 

and developed from the Node-place model are identified in this research. While Bertolini in 

his 1999 article already had a very refined operationalisation of his model as a station area 

evaluation tool, important aspects for evaluating station areas seem to be overlooked or left 

out in the more modern models. While we could argue that the accessibility or node-function 

of a station area is very much dependent on how accessible it is by both bicycle and in terms 

of walk-ability, which were both incorporated in the Node-place model, the Node-place dia-

gram in 2006 left both of those out. The Vlindermodel, which was based later in 2013 on the 

Node-place model, re-added the bicycle aspect, translated in the position in the slow traffic 
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network. However, walk-ability as an accessibility indicator was not incorporated in any of 

the three station area evaluation models. Nonetheless, walk-ability can be perceived as an 

important aspect of the accessibility of station areas, and in some cases might even be the big-

gest or second-biggest mode of getting to and from station areas. It can, therefore, be argued 

that not incorporating the walk-ability aspect into a station area evaluation model results in 

a distorted reproduction of reality. The Vliegermodel does not incorporate walking, cycling, 

and car accessibility specifically, it merely includes the amount of storage racks and parking 

spaces, and therefore these modes are undervalued in the model. 

Another issue that Bertolini raised in his 1999 article is that his then proposed model required 

further refinement in the form of the more qualitative aspects of the station area (re)develop-

ment. As is observed in both the operationalisation of the Node-place model, but also in the 

more modern models, is that operationalisation of indicators in almost every aspect of the 

models are translated in a quantitative, hard measurement. While the Vlindermodel incorpo-

rated comfort in the place-index, the accessibility of a station area by public transportation, 

car, bicycle, and walking in reality also has a more qualitative soft aspect that can be included 

in the model. It could be argued that travellers not only value or perceive being in the station 

itself, they also value the trip from and towards the station, which might even be of more 

importance in their choice of using the train over the car in the first place.

As is often mentioned, a combination of research strategies, both quantitative and qualitative 

can give a better representation of reality than either one of them isolated. The comfort of 

the station area, therefore, could be strengthened through qualitative research, focus groups, 

interviews and expert judgements. This, however, also regards the other indicators in all three 

models. 

We can also question whether how dynamic these models are, in the quickly changing and 

dynamic society, are these models able to keep up? To illustrate this further, we look into 

the construction of the comfort indicator of the most recent Vlindermodel; this is measured 

by adding up several aspects of the station area, invented in 2015, translated into the Vlin-

dermodel in 2017. Amongst the measurement are aspects as Wi-Fi and free newspapers that 

can help earn points, however, we can question the relevance of these aspects in the quickly 

changing and digitalising society. 
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Another aspect that Bertolini mentioned in his 1999 article was that a thorough consideration 

of station area (re)development takes into account in-depth analysis of each specific situation, 

including process and context factors. Both the Node-place diagram and the Vlindermodel do 

not posses process indicators, while the Vliegermodel incorporates a process indicator in the 

form of ambitions, parties, and plan-making, which seems of importance in comparing station 

areas and the willingness of municipalities to cooperate and work on node-development. 

However, we have to keep in mind that one station area evaluation model does not necessari-

ly have the same function as the other one, how a station area evaluation model is constructed 

should be highly dependent on what one uses a station area evaluation model for, and not the 

other way around. There seems to be a fragmentation between what is proposed to do with 

station area evaluation models, as an analysis instrument may not always serve as well as a 

communication instrument. While the strength of the Vlindermodel is that it works well as an 

analysis instrument and is the furthest refined model out there, and still being further deep-

ened and refined, it is also getting more and more complex, thus making it harder to under-

stand what the model does for outsiders. Which brings is us to the question, does a station 

area evaluation model that serves as a communication tool need to be reinforced by hard data 

or is it a waste of resources and time?
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9.3	 Reflection
Within this study, certain strengths can be identified. The strength in this research mainly 

resides in the fact that station area evaluation models have not been analysed as thoroughly 

in an academic paper before. The research combined data on multiple cases and bundled it 

into one analysis, making it possible for outsiders to obtain insights in station area evaluation 

models in the Dutch context. It can, therefore, further debates on the nature of station area 

evaluation tools and how they are used, and should be used in practice. The research is in that 

sense relevant and timely, as node-development, TOD, or just station area (re)development 

are high on the agenda of many governmental bodies, and not just within the Netherlands. 

However, what is notable in the Dutch context of station area evaluation models, does not 

necessarily happen elsewhere, or is relevant elsewhere. Additionally, results in this study are 

not directly generalisable. Nevertheless, the methods used in this study are likely to be gen-

eralisable in the case of analysing station area evaluation models elsewhere. The study com-

bines theory on policy analysis and links it to evaluation theory, to construct a framework that 

helps in analysing station area evaluation models and TOD policy processes. Another strength 

of this study is that it combines a policy document analysis mainly aimed at the constructs of 

the station area evaluation models with interviews to stand in for the role of the models and 

the context of the process in which the models find its place.

Within this research, however, the three most prominent cases are used to stand in for the 

Dutch context. Due to time-constraints, it was not possible to incorporate every single case 

of TOD, node-development or station area (re)development in the Netherlands. The results 

of the research are therefore only partially generalisable for the Dutch context, and no con-

clusions can be drawn from these results in the sense that it represents every case of TOD, 

node-development or station area (re)development in the Netherlands. Additionally, the 

analysis of the station area evaluation models is only viewed from a coordinating perspective, 

and no practical experts were interviewed from the municipal level of government, therefore 

the research scope is only showing the use of station area evaluation models from the coordi-

nating governmental point of view. Also, private parties, transit agencies, project developers 

were not involved in the research, while their viewpoint on the role of the models could serve 

for a more thorough result. 
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The three cases and their policy processes that were analysed in this research were very 

divergent regarding progress. While the RS case is already far in their implementation phase, 

coming close to the 2020 goal they have set, the NH case is still working on structuring oper-

ational goals, and how to make them measurable. While within the AN case the coordinating 

governmental body was disembodied in 2015, and the coordinating of transport and infra-

structure tasks in the region were transferred to the Province of Gelderland. And while certain 

station developments continue, the policy and use of the station area evaluation tool were not 

transferred to the Province of Gelderland. Having three cases in different phases, in which 

one is disembodied along the way made for a complex comparison. 

The idea for the original study was to do a comparative research about the way station area 

evaluation is done within the Netherlands and a case in a different context. However, along 

with the research, it became clear that it would be illogical to analyse these models isolat-

ed from their policy processes. Analysing and comparing the station area evaluation mod-

els while not understanding their role and place in the process would grant incomplete and 

reasonless results. Nevertheless, comparing the Netherlands with another context connect to 

their role and process would be compromised by time constraints. 

One of the limitations of this research is in the form of a language barrier. When elaborating 

the station area evaluation models, the research comes down to comparing indicators and 

measurements. However, it is also an interplay between different definitions and slight alter-

ations in word choices, while translating these definitions it can be a challenge to find words 

that capture the same values. 
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9.4	 Future research
Future research opportunities could focus on a set of different aspect that was touched upon 

this research. On the level of the station area evaluation models research could focus on how 

to incorporate the more qualitative aspects of indicators into the models, making the models 

like the Vlindermodel a better representation of what station areas are in empirical reality. 

In that sense, more focus could also be how to make station area evaluation models more 

dynamic and future resistant. On a different level, it would be interesting if future research 

focused on the differences between models serving as an inspiration, communication or an 

analysis instrument, in other words, the difference in the use of hard data in the Vlindermod-

el and the Vliegermodel, while both serving as a communication tool, offers the question, is 

that hard data really necessary to make up for a communication tool that helps municipalities 

work together and come to one definition about TOD.

Another interesting aspect that future research could look into is the differences between the 

models used in the Dutch context, and different models used in other context pursuing TOD. 

Which in term could lead to interesting insights on how to further develop station area evalu-

ation models. Additionally, there are also other cases abroad that made use of the node-place 

model, and the operationalisation of this model is also done in different ways. Adding these 

cases to the already gathered information in this research will lead to a more thorough view 

on how the node-place model has evolved.
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Appendices

Appendix 1

Interview guide

Name interviewee:					     Date of the interview:

Case:	

Introduction

1. Interviewer thanks interviewee.

2. Interviewer introduces himself.

3. Interviewer introduces the subject, the goal of the research, the goal and the structure of 

the interview. The structure of the interview follows the policy cycle and is used to identify 

where station area evaluation models are used.

4. Interviewer asks for permission to record the interview.

5. Interviewer asks if the goal and structure of the interview are clear, and if the interviewee 

has any questions in advance.

6. Interviewee asks the interviewer if he/she could introduce him/herself.

The policy cycle

Agenda setting

Q1. What is the foundation behind the TOD policy that is pursued?		 Problem defintion/

Challenges

Policy formation

Q2. Could you tell about the exploration of the TOD policy?

Q3. Why was the TOD policy chosen?

Q4. Who are involved in the policy and why?

Q5. What is the goal in the policy?
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Q6. What is the role of (Station area evaluation model) in the formation of the policy?

Q7. What is the (Station area evaluation model)?

Q8. Why are these indicators chosen?

Q9. Who choses these indicators?

Q10. What is the role of typologies?

Q11. What is the role of the (Station area evaluation model) in relation to the other phases?

Q12. What is the scale-level that is used in the policy?

Policy implementation

Q13. What is the goal in the monitor?

Q14. What indicators are used in the monitor?

Q15. How does the monitor relate to the (Station area evaluation model)?

Policy review

Q16. What is the policy review phase going to exist of?

Q17. Is there going to be an ex-post evaluation in the policy review phase?

Conclusion

Q18. Are there any remarks that the interviewee wants to make?

Q19. Ask the interviewee if there are any important documents or literature that should be 

incorporated in the research.

Q20. Inform the interviewee about the procedure of analysis, that the analysis will be send 

back and the interviewee can change/modify his/hers statements.

Q21. Ask the interviewee if he/she wants to receive the research.

Q22. Thank the interviewee for his/her time.
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Appendix 2
Atlats.ti outputs are available upon request. For receiving the outputs, contact:

jbekink@hotmail.com



131

Appendix 3

Appendix 3A. List of pre-defined codes

Appendix 3B. List of new-defined codes
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Appendix 4
Research criteria table (based on Tracy, 2010)
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Appendix 5
Operationalisation of the Node-place diagram (Atelier Zuidvleugel, 2006)
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Indicator Measurement 

Node Position in slow 
traffic network 

(OVF + SO + (PF/IU) x 100) + 
(Number of LW x 1.5) 

 
 
 

 

OVF = presence of OV-bicycle (score: 
25) 

SO = presence railway crossing within 
300 metre radius (score: 50) 

PF = number of bicycle storage racks  
IU = transit ridership in amounts 

 
PF/IU x 100 > 30 (score: 50) 
PF/IU x 100 > 15 (score: 25) 

LW = amount of local roads within an 
300 metre radius 

Position in 
public transport 

network 

Score (HSL + IC + SPR + MR + 
ST + TS) + Σ(F x R x 0,2 x 

Score) 

HSL = presence high-speed rail (score: 
125) 

IC = presence of intercity train (score: 
100) 

SPR = presence of local train (score: 75) 
MR = presence of metro or R-net (score: 

50) 
ST = presence of regional bus (score: 75) 

TS = presence of tram and/or city bus 
(score: 25) 

F = frequency 
R = amount of directions served 

Position in road 
network 

Score (SA + S + RW1 + RW2 + 
(PA/IU) x 100) + Σ(R x 0,5 x 

Score) 
 
 
 
 

(PA/UI) x100 > 5%= score 50 
 
(PA/UI) x100 > 2.5%= score 25 

 

SA = presence motorway exit in an 1200 
metre radius (score: 75) 

S = presence motorway in an 3200 metre 
radius (score: 50) 

RW1 = presence regional highway in an 
1200 metre radius (score: 25) 

RW2 = presence regional highway in an 
3200 metre radius (score: 10) 

PA= amount of parking spaces  
IU = transit ridership in amounts 

R= amount of directions 
Place (Proximity) 

Intensity of use 
in the first 300 
metre radius 

(((IW + WN + BZ) 300 M) / 
((IW + WN + BZ) 1200 M)) x 
100 

IW = inhabitants 

WN = workers 

BZ = visitors 

(Intensity) 
Density of 
inhabitants, 

workers, and 
visitors 

(IW + WN + BZ) / IG IW = inhabitants 
WN = workers 
BZ = visitors 

IG = area of influence in hectare 

(Mixture) Ratio 
of inhabitants 

and workers per 
hectare 

1/N Σ (Minimum (IW, WN) / 
Maximum (IW, WN)) x 100 

N = amount of squares 100 x 100 metres 

 

Appendix 6
Operationalisation of the Vlindermodel (Vereniging Deltametropool, n.d-a; Provincie Noord-Holland & 

Vereniging Deltametropool, 2013).
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Indicator Measurement 
Public transport networks: 

The intertwinement of public 
transport networks 

Measurement based on the amount 
of trains per hour 

<0 trains = 0 points 
2 trains = 4 points 
4 trains = 5 points 
6 trains = 6 points 

Measurement based on the amount 
of quality public transport (HOV) 

connections 

<0 connections = 0 points 
1 connection = 2 points 
2 connections = 3 points 

3 or more connections = 4 points 
 

Multimodal: The ability of modal 
transfers 

Measurement based on the amount 
of parking spaces 

<0 = 0 points 
0 to 100 = 2 points 

100 to 200 = 3 points 
200 to 300 = 4 points 
300 to 400 = 5 points 

400 or more = 6 points 
Measurement based on the amount 

of bicycle racks 
<0 = 0 points 

0 to 200 = 1 point 
200 to 400 = 1.5 point 
400 to 600 = 2 points 

600 to 800 = 2.5 points 
800 or more = 3 points 

Station-complex: The station 
facilities and usage 

 

Measurement based on the amount 
of transit ridership per day 

<0 = 0 points 
0 to 500 = 0.5 point 

500 tot 1000 = 1 point 
1000 to 1500 = 2 points 
1500 to 2000 = 3 points 
2000 to 2500 = 4 points 
2500 to 3000 = 5 points 
3000 to 4000 = 6 points 
4000 to 5000 = 7 points 
5000 or more = 8 points 

Measurement based on the service 
level of the station complex 

 
 
 
 

Waiting room = 0 points 
Kiosk = 0.5 point 
Shops = 1 point 

 
 

Station-area: The urbanisation in 
the station area 

Measurement based on the amount 
of houses in an 800 metre radius 

<0 = 0 points 
0 tot 1000 = 1 point 

1000 tot 2000 = 2 points 
2000 tot 3000 = 2.5 points 
3000 tot 4000 = 3 points 
4000 or more = 4 points 

Measurement based on the amount 
of workspaces in an 800 metre 

radius 

<0 = 0 point 
0 tot 1000 = 0.5 point 

1000 tot 2000 = 1 point 
2000 tot 3000 = 2 points 

3000 tot 6000 = 2.5 points 
6000 tot 9000 = 3 points 
9000 or more = 4 points 

Measurement based on the 
functional mix (difference in work 

space and housing) 

-1 to -2 = 0 points 
<0 = 1 point 

0 to 1 = 1 point 
1 to 2 = 0 points 

Measurement based on housing per 
hectare 

<0 = 0 points 
0 to 10 = 0.5 point 
10 to 40 = 1 point 

40 or more = 2 points 
 

Appendix 7
Operationalisation of the Vliegermodel (Stadsregio Arnhem Nijmegen, 2011)
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Appendix 8
Comparison table (Vereniging Deltametropool, n.d-b, Atelier Zuidvleugel, 2006; Stadsregio 

Arnhem Nijmegen, 2011)
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Node-place diagram:
HSL = Presence high-speed rail (score: 200)
IC = Presence intercity train (score: 100)
ST = Connected to Stedenbaan network (score: 75)
LR = Presence light rail (score: 50)
RB = Presence regional bus (score: 50)
LBT = Presence local bus/tram (score: 25)
R = Directions served
PR = Provincial roads
MO = Motorways
IW = Inhabitants
WO = Workers

Vlindermodel:
OVF = OV-bicycle (score: 25)
SO = Presence railway crossing within 300-metre radius (score: 50)
BGF = Occupancy rate bicycle racks
BGF < 50% (score: 50)
BGF 50%-80% (score: 25)
LW = Length of local ways
OFI = Surface of bicycle isochronous in 3000-metre radius
HSL = Presence high-speed rail (score: 125)
IC = Presence intercity train or international bus (score: 100)
SPR = Presence local train (score: 75) 
LR = Presence light rail/metro/regional bus/HOV bus (score: 25)
TS = Presence tram/local bus (score: 25 points)
SA=  Presence motorway exit in a 1200-metre radius (score: 75)
S = Presence motorway in a 3200-metre radius (score: 50)
RW1= Presence regional highway in a 1200-metre radius (score: 25)
RW2= Presence regional highway in a 3200-metre radius (score: 10)
BGA= Occupancy rate parking spaces
BGA < 50% (score: 50)
BGA 50%-80% (score: 25)
R = Amount of directions
CF= Congestion factor (presence congestion ) = 0,5
RC= Amount of directions congested roads (1 or 2)
IW = Inhabitants
WN = Workers
BZ = Visitors
VW = Presence heated waiting (score: 0,06)
BW = Presence sheltered waiting (score: 0,06)
TV = Presence television screens (score: 0,01)
GK = Presence free newspaper (score 0,01)
WF = Presence Wi-Fi (score: 0,025)
SM = Presence supermarket (score: 0,025)
RE = Presence restaurant (score: 0,03)
TO = Presence toilet (score: 0,03)
IWF = Inhabitants within bicycle isochronous (3000-metres)
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IG = Area of influence in hectares
VV = Different types of services
HV = Amount of services

Vliegermodel:
FT = Amount of trains per hour
HOV = Amount of HOV connections
PA = Amount of parking spaces
PF = Amount of bicycle racks
TR = Amount of transit rider-ship per day
SL = Service level of the station complex
H = Housing
WP = Work spaces
AG = Ambitions municipality
LU = Land-use development plan
LO = Land ownership
FI = Financing

FT=
<0 trains = 0 points
2 trains = 4 points
4 trains = 5 points
6 trains = 6 points

HOV=
<0 connections = 0 points
1 connection = 2 points
2 connections = 3 points
3 or more connections = 4 points

PA=
<0 = 0 points
0 to 100 = 2 points
100 to 200 = 3 points
200 to 300 = 4 points
300 to 400 = 5 points
400 or more = 6 points

PF= 
<0 = 0 points
0 to 200 = 1 point
200 to 400 = 1.5 point
400 to 600 = 2 points
600 to 800 = 2.5 points
800 or more = 3 points

TR= 
<0 = 0 points
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0 to 500 = 0.5 point
500 tot 1000 = 1 point
1000 to 1500 = 2 points
1500 to 2000 = 3 points
2000 to 2500 = 4 points
2500 to 3000 = 5 points
3000 to 4000 = 6 points
4000 to 5000 = 7 points
5000 or more = 8 points

SL=
Waiting room = 0 points
Kiosk = 0.5 point
Shops = 1 point
H 800 M=
<0 = 0 points
0 tot 1000 = 1 point
1000 tot 2000 = 2 points
2000 tot 3000 = 2.5 points
3000 tot 4000 = 3 points
4000 or more = 4 points

WP 800 M=
<0 = 0 point
0 tot 1000 = 0.5 point
1000 tot 2000 = 1 point
2000 tot 3000 = 2 points
3000 tot 6000 = 2.5 points
6000 tot 9000 = 3 points
9000 or more = 4 points

H/Ha 800M=
<0 = 0 points
0 to 10 = 0.5 point
10 to 40 = 1 point
40 or more = 2 points

WP/Ha 800M=
<0 = 0 points
0 to 10 = 0.5 point
10 to 40 = 1 point
40 or more = 2 points

FM=
-1 to -2 = 0 points
<0 = 1 point
0 to 1 = 1 point
1 to 2 = 0 points
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AG =
No = 0 points
Partially = 2 points
Yes = 3 points

LU = 
No = 0 points
Partially = 1 points
Yes = 2 points

LO = 
No = 0 points
Partially = 1 points
Yes = 2 points

FI = 
No = 0 points
Partially = 1 points
Yes = 2 points


