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Preface 

  

 From the Netherlands Environmental Assessment Agency (PBL) the question came 

what the influence is of the spatial planning on cycling and health. Do municipalities with 

a bicycle friendly spatial planning have healthier inhabitants than the ones without? For 

my internship for the Master Management, Policy-Analysis and Entrepreneurship in 

Health and Life Science (MPA) at the Vrije University (VU) I have tried to find an answer 

to this question. The following problem definition is therefore defined: 

 

In this research project there will be identified whether there is a relation between 

spatial planning and health, through identifying whether there is a relation between 

spatial planning and bicycle use and whether there is a relation between bicycle use and 

health by comparing Houten and Leidsche Rijn. These districts are chosen because their 

spatial planning is different. Houten does have a more bicycle friendly spatial planning 

compared to Leidsche Rijn.  

 

This report is primarily intended for PBL; who has offered me this project. Besides, 

any other individual who are professional or otherwise interested in spatial planning, 

bicycle use and health might also find this report interesting.  

 

I would like to thank Hans Nijland in charge of PBL and Sjaak Swart in charge of the 

VU for supervising me during my internship. Also thanks to the Spatial Analysis, Traffic 

and Transport Team (Ruimte, Infrastructuur en Mobiliteit, RIM), where I have fulfilled my 

internship; especially the traffic group for the pleasant (working) sphere. Besides, I 

would like to thank everybody who has assisted me with my research, following a list of 

the persons:  

- Wanda Wendel-Vos; researcher of the National Institute for Public Health and the 

Environment (Rijksinstituut voor Volksgezondheid en Milieu, RIVM),  

- Herbert Tiemens; staff member of the municipality Houten,  

- Frank Borgman; Dutch Cylists Union (Fietsersbond),  

- Eva Heinen TUdelft; PhD Bicycle research TU Delft, 

- Leon Crommentuijn; PBL,  

- Karel van Velze; PBL, 

- Kees Vringer; PBL 
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Summary in Dutch 

 

Leidt de ruimtelijke ordening van een stad tot een hoger fietsgebruik of kiezen 

fietsliefhebbers voor een fietsvriendelijke stad en autoliefhebbers voor een 

autovriendelijke stad? Deze vraag staat centraal in dit onderzoek.  

Dit onderzoek richt zich op de vraag in welke mate een fietsvriendelijke inrichting van 

de ruimtelijke ordening mensen ertoe verleidt de fiets in plaats van een ander 

vervoermiddel te nemen. Om deze vraag te beantwoorden zijn twee VINEX-wijken, 

Houten-Zuid en Veldhuizen, een deel van Leidsche Rijn, met elkaar vergeleken. In veel 

opzichten lijken de beide wijken op elkaar, maar in de ruimtelijke ordening verschillen ze 

duidelijk: Houten-Zuid is fietsvriendelijk ingericht, Leidsche Rijn niet.  

Beleid om het fietsen te bevorderen als een milieuvriendelijke en gezonde 

vervoerwijze bestaat meestal uit een mengeling van ‘push en pull’ maatregelen. Push-

maatregelen bestaan uit het minder aantrekkelijk maken van concurrerende 

vervoersmiddelen, bijvoorbeeld door hoge parkeerkosten en minder 

parkeermogelijkheden. Pull-maatregelen richten zich op het aantrekkelijker maken van 

fietsen, bijvoorbeeld door het aanleggen en verbeteren van fietspaden of door het 

verkleinen van wachttijden. Daarbij is de ruimtelijke inrichting een van de beschikbare 

beleidsinstrumenten.  

Uit verschillende onderzoeken is gebleken dat lichamelijke activiteit een aanzienlijk 

effect heeft op gezondheid. Vooral diegenen die hun mate van lichamelijke activiteit van 

inactief naar matig actief verhogen, hebben daar veel baat bij. Ook is uit onderzoek 

gebleken dat mensen die naar hun werk fietsen een minder grote kans op sterfte hebben 

dan diegenen die dat niet doen. In zowel Houten-Zuidoost en Veldhuizen is het aantal 

actieven hoger dan gemiddeld in Nederland, maar ook het aantal inactieven is hoger, en 

vooral deze laatstgenoemden zouden veel baat hebben bij het verhogen van hun mate 

van lichamelijke activiteit.  
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In een eerder uitgevoerd onderzoek is uit enquêtes gebleken dat het fietsgebruik in 

Houten-Zuid duidelijker hoger lag en dat veel individuele inwoners van Houten-Zuid meer 

waren gaan fietsen sinds ze daar zijn komen wonen, terwijl veel inwoners van Leidsche 

Rijn sinds hun verhuizing juist minder zijn gaan fietsen. Het blijft dan de vraag of dat 

komt omdat de bebouwde omgeving mensen tot ander gedrag verleidt, of dat vooral 

fietsliefhebbers naar een fietsvriendelijke omgeving zijn verhuisd en daar ook meer zijn 

gaan fietsen. Dit is tijdens dit onderzoek onderzocht. Hiervoor zijn 85 enquêtes 

afgenomen die zich op de vraag richtte in hoeverre de veranderingen in fietsgebruik het 

gevolg waren van zelfselectie. En ook dit onderzoek laat zien dat de fysieke omgeving 

mensen ertoe kan verleiden om vaker voor de fiets te kiezen. Daarbij gaat het zeker niet 

alleen om fietsliefhebbers. Wel bleek er inderdaad sprake te zijn van enige zelfselectie, 

maar niet voldoende om het hoge fietsgebruik in Houten-Zuid te verklaren. 

Helaas kan uit dit onderzoek niet geconcludeerd worden dat de ruimtelijke invloed 

heeft op het fietsgebruik. Naast ruimtelijke ordening zijn namelijk nog een aantal factor 

die invloed hebben op het fietsgebruik.  

Hoewel de twee wijken in veel opzichten op elkaar lijken, toch zijn er ook verschillen. 

Er moet er ook rekening gehouden worden met factoren die ook invloed hebben op 

fietsgebruik en waarin de wijken niet op elkaar lijken.  

Vervolgonderzoek wordt aanbevolen, waarbij een grotere steekproef wordt gehouden 

onder inwoners van beide wijken over zelfselectie en meer onderzoek wordt gedaan naar 

de verschillen tussen de wijken, zodat hiervoor gecorrigeerd kan worden.  
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1. Introduction 
 

The Dutch population is becoming more and more overweight; 55% of all men and 

50% of all women in the Netherlands are overweight. Overweight has influence on 

someone’s health; the chance on diabetes, heart and cardiovascular diseases and certain 

forms of cancer increase. Losing weight is the only solution to improve your health, but it 

is important to lose weight on a responsible way. This can be accomplish with a varied 

eating pattern; eat fewer fats; reduce alcoholic drinks; eat on regular times; and more 

physical activity (Het Voedingscentrum, 2008). 

In 2000, the Dutch Government set up specific guidelines (Dutch Standard Healthy 

Physical Activity, Nederlandse Norm Gezond Bewegen, NNGB) advising people to 

undertake moderately-intensive physical activities, to maintain or improve their health. 

According to Kemper et al. (2005), this guideline advices adults to undertake physical 

activity for a minimum of 30 minutes a day, on five of more days per week. Younger 

people (under eighteen years old) are advised to be physically active for a minimum of 

60 minutes a day (Kemper et al., 2005). However, in 2005 only 56% of the Dutch 

population fulfills this guideline (Hildebrandt et al., 2007).  

Because the most given reasons to not fulfill the guideline are; lack of time, busy with 

other activities and do not like it (Hildebrandt et al., 2007), a simple manner to reach the 

guideline is by incorporating it in daily life.  

According to Olde Kalter (2007), the bicycle is a common mode of transport in the 

Netherlands. The proposed guideline can therefore, among other initiatives, be reached 

by promoting short distances cycling. To encourage people to cycle even more, 

municipalities could have a bicycle friendly spatial planning. However, we may question if 

such a bicycle friendly spatial planning is effective. Would people increase their cycling 

habits, if spatial planning would be adjusted to suite the cyclist? The Dutch government 

spends a lot of time and money towards encouraging people to seek alternatives for the 

car. Although, there is a relation between the decrease of car use and the increase of the 

use of public transport and bicycles, people do not automatically cycle more. Public 

transport and bicycles are competing with each other (Olde Kalter, 2007). Though, more 

use of public transport has surely a positive effect on the environment, health aspects are 

not to be expected (except via the route of less environmental pollution). When covering 

large distances, people find that using public transport, as an alternative for using their 

car, is a good solution. For distances shorter than 7.5 kilometres people could follow the 

guideline and cycle more often.  
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Short distance trips 

More than two third (69%) of all trips in the Netherlands are shorter than 7.5 

kilometres. Figure 1.1 shows that one third of these trips are by car, one third by bicycle 

and one third others. When travelling by public transport, cycling is frequently used as 

pre- and post-transportation. Even through, this is not included in Table 1.1; there could 

be obtained a lot benefit by increasing the use of bicycles in these short distance trips 

(AVV-MON, 2004-2006). 

 

 

 

 

 

 

 

 

 

 
 

 

 

Figure 1.1  Travel distance divided to way of travel (AVV-MON 2004-2006) 

 

 

Problem definition 

As shown in figure 1.2 there will be identified whether there is a relation between 

spatial planning and health, through identifying whether there is a relation between 

spatial planning and bicycle use and whether there is a relation between bicycle use and 

health.  In contrast with Leidsche Rijn, the municipality Houten does have a bicycle 

friendly spatial planning; therefore the districts Southeast Houten and Veldhuizen, 

located in Leidsche Rijn will be compared. 

 

 

 

 

 

 

 

 

 
 

 

Figure 1.2  Schematic overview of the research project 

 

 

Of course, cycling is not the only factor which plays a role in the health of people; also 

lifestyle is an important factor. This project focuses on physical activity in general and 

bicycle use specific.  
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This project focuses on the health aspects of spatial planning. The added benefits of 

an increased use of bicycles in transport to the environment, is a positive extra effect, 

but this will not be included in this study. 

   

Outline of report 

After the introduction the second chapter describes the research context, including 

more information about Vinex locations, Houten and Leidsche Rijn. Chapter three 

describes the actors involved with bicycle use, which are the Dutch Bicycle Council and 

the Dutch Cyclists Union. Chapter four is devoted to describing the national and local 

policies related to bicycle use. Chapter five gives theoretical background about self-

selection, model bicycle use and long-term health model. The latter two can in the 

schematic overview (Figure 1.3) be found in between spatial planning and bicycle use 

and bicycle use and health, respectively. Chapter six describes the methodology and 

chapter seven the results of a report of student from Utrecht University, which is 

summarized and completed, a micro scale survey and the follow-up survey. They can be 

found in the external side of the schematic overview.  
 

 

 

Figure 1.3  Extended schematic overview of the research project 
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2. Research context 
  

2.1. Vinex locations 
 

In 1993, the Ministry of Housing, Spatial Planning and the Environment 

(Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer, VROM) allocated certain cites 

within city districts for new housing development. The Fourth Memorandum on Physical 

Planning-Plus (Vierde Nota Ruimtelijke Ordening Extra, Vinex) announced the 

construction of one million houses by 2015 and allocated the so-called Vinex locations. As 

a result of this memorandum, the number of houses in the Netherlands will have risen 

from six to seven million within twenty years (Vrom and; Vinex-locaties.nl). 

Why does the government think it necessary to build such a large number of new 

houses in the Netherlands? There is more than one answer to this question. Firstly, the 

government expects a housing shortage in the future. This is caused by the decreasing 

number of people living together in one house and by the creation of so-called new living 

arrangements. This shows that there is no real need for more housing, but rather for 

other than traditional housing. Secondly, Vinex locations are created to lure higher 

educated people back into the city. Nowadays, higher educated people use the services 

provided by cities, but prefer to live in smaller municipalities (Vinex-locaties.nl). To 

attract these people to Vinex locations, these areas need to be made attractive. 

Therefore, a lot of attention goes to the quality of the living environment, where 

sustainable building and the availability of public transport are important factors (Ministry 

of VROM). By creating more employment opportunities within these new districts and by 

providing them with high quality public transport, the government aims at decreasing 

caruse to and from these Vinex locations (Vinex-locaties.nl). 

To avoid segregation, 30% of the housing in these districts has to be made up of 

Social Housing, which is subsidised and meant for low-income households (Vinex-

locaties.nl).  

One of the disadvantages of Vinex locations is their large distance to city centres. This 

distance is often more than five kilometres. Also, the locations are sometimes literally 

separated from the city centres by a highway or waterway (Vinex-locaties.nl).  

When building a Vinex location, certain conditions have to be met: 

- The building of high-density housing, (30 houses per hectare), conform to market 

conditions, aimed at providing opportunities for people to move up the housing 

ladder, and providing housing for different target groups.. 

- Maintaining the relation between the existing and new urban areas;  

- Sustainable designing; providing both environment-friendly houses and urban 

development with a view to the future. 

 

To connect a Vinex location to an existing city, regular public transport must be 

available between the two. Unfortunately, not every Vinex location has an adequate 

public transport system and because public transport is high in costs and low in profits in 

its initial stages, most Vinex locations have no access to public transport until they are in 

the last phase of their development. By that time, people already have developed their 

transport habits (Vinex-locaties.nl).  
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2.2. Houten 
 

Due to the fast growing population of Utrecht, Houten has been appointed a Vinex 

location. Thirty years ago, Houten was a small village, but since then, it has been 

selected twice for further development. Therefore, the population of 8,500 inhabitants in 

1979 is expected to grow to 50,000 in 2010. In 1979, Houten was selected for further 

development for the first time. Both old and new areas of Houten were integrated into 

one village. This was realised by surrounding Houten with a ring road. Nowadays, this 

road circles the north of Houten. The development of a new, southern part was started in 

1997. Today, both parts of Houten are surrounded by a ring road (see figure 2.1). On the 

inside of this ring road an excellent bicycle path system has been developed, which 

connects the different parts with each other. To travel from one place to another by car 

in Houten, people have to take this ring road, 

which takes extra time. Cyclists do not have 

to travel around on such a ring road, and, 

therefore, cycling is faster than travelling by 

car (Municipality Houten). In the southern 

part of Houten (Houten Zuid) the bicycle 

paths were made safer and more 

recognisable by making them red. To add to 

the safety, there are no trees next to the 

paths, only grass and low hedges 

(Fietsberaad, 2007). 

Spatial planning has created a situation in 

which slow traffic is leading (cyclists and 

pedestrians), and motorised traffic - although 

allowed - is not dominant (Municipality 

Houten).  
 

Figure 2.1  Houten (maps.google.nl) 
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2.3. Leidsche Rijn – Veldhuizen 
 

Leidsche Rijn is part of Utrecht, and is also appointed a Vinex location. It is even the 

biggest Vinex location in the Netherlands, with about 80,000 residents (Municipality 

Utrecht). Leidsche Rijn focuses on compactness, sustainability, and identity or character. 

Compactness is realised by connecting Vleuten, De Meern and Utrecht (Info Leidsche 

Rijn).  

Leidsche Rijn was not designed and built all at once. The various districts were 

designed one by one. Because of this, every district has its own identity and can 

anticipate new developments (Municipality Utrecht). It is recognised that, nowadays, 

there are more people owning cars. Therefore, more parking facilities and more main 

roads are being realised and public transport has been improved (Municipality Utrecht). 

Veldhuizen is one of the districts in Leidsche Rijn. It is subdivided into seven sections; 

Polderland, Waterland, Hoogland, Eiland, Laagland, Rijnland and De Balije. Every section 

has its own identity and character; for example, Waterland and Eiland are surrounded by 

water and Hoogland is free of cars (Municipality Utrecht). 

 

 
Figure 2.2  Left Veldhuizen, right  

Leidsche Rijn (Municipality Utrecht) 

 

 

  

 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 7 

3. Actors 
 

3.1. Dutch Bicycling Council 
 

In 2001 the Dutch Bicycling Council (Fietsberaad) was established on the initiative of 

the Ministry of Transport, Public Works and Water Management (Ministerie van Verkeer 

en Waterstaat, V&W). The Dutch Bicycling Council is a knowledge centre for bicycle 

policies. Their objective is to strengthen the position of cyclists in both traffic and policies 

through knowledge and information (Olde Kalter, 2007; Ministerie van Verkeer en 

Waterstaat, 2007; Fietsberaad). One of the tasks the Dutch Bicycling Council has is to 

realize and maintain facilities for bicycle traffic by assisting officials of municipalities and 

provinces concerned with traffic policies. Another responsibility the Dutch Bicycling 

Council is to contribute to the organisation of (national) activities which are related to 

bicycle policies; for this purpose the Bicycling Consultancy works together with policy 

authorities and knowledge organizations. The Dutch Bicycling Council exists out of 

specialists in bicycle policies who work for municipalities, provinces, water boards and 

advisory organizations. Results of completed projects will be summarized and discussed 

in the magazine, Fietsverkeer and on a website (Ministerie van Verkeer en Waterstaat, 

2004; Fietsberaad).  

 

 

3.2. Dutch Cyclists Union 
 

3.2.1. .Dutch Cyclists Union 

 

In 1975 the First, Only, Real Cyclist Union (Eerste, Enige, Echte Wielrijders Bond, 

ENWB) was established in Utrecht. It was an initiative of a couple of local groups who 

were concerned with the increasing use of cars and the effects of this on environment. In 

the 60’s, the number of people owning a car increased explosively and the use of the 

bicycle decreased tremendously. In 2000 the original name was changed into the present 

name: Dutch Cyclists Union. Nowadays, the Union has 130 local departments and 20 paid 

associates. The Union has changed from an anti-car union to a pro-bicycle union and now 

fights for better bicycle facilities (Fietsersbond). 
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Bicycle Balance 

With financial support of the Ministry of Transport, Public Works and Water 

Management (Verkeer en Waterstaat) the Dutch Cyclists Union has carried out a massive 

study of comparison from 2000 until 2004, to judge different aspects of the bicycle 

climate in 125 Dutch municipalities. This study was called: the Bicycle Balance 

(Fietsbalans). The objective of this project was to stimulate municipalities to make better 

bicycle policies. For this study a special bicycle is used to measure several aspects. These 

ten examined aspects are: 

- Directness: the time a cyclist needs to reach the destination, in which the detour 

factor, stopover and average speed are measured; 

- Comfort (hindrance): these are aspects which could affect pleasure of using the 

bicycle, like stopovers, traffic hindrance, infrastructure hindrance and the number 

of times of taking turns; 

- Comfort (pavement): this is measured with a vibration metre; 

- Attractiveness: the noise hindrance is measured; 

- Competition position in comparison to the car: the average travel time ratio 

(bicycle time/ car time), advantages which makes bicycles faster and parking 

costs for the car are determined; 

- Bicycle use: the amount of bicycles on all displacements until 7.5 kilometres over 

the years 1999 till 2001; 

- Traffic safety: the chance of a cyclist being involved in a serious accident had 

been calculated if the cyclist should cycle 100 million kilometres; 

- Urban density: this is calculated because cyclists prefer the choice of many 

destinations on cycling distance; 

- Satisfaction of cyclists: in a survey cyclists have given a grade to their own 

municipality; 

- Policies on paper: municipalities have answered questions about the bicycle 

network, bicycle policies established in memorandums, budgets and the 

municipality as model employer (Fietsbalans). 

 

In 2006 a follow up study has been started, the Bicycle Balance 2. The municipalities 

are judged once again on the same ten aspects from the first research, so the progress of 

the cycling quality in the municipalities can be measured. Apart from this, the study has 

been extended with three new aspects: bicycle parking policy, air quality (ultrafine 

particles) and the effects of bicycle use on health (Fietsbalans). 
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4. Policies 
 

4.1. National policy 
 

In 1990 the Ministry of Transport, Public Works and Water Management (Ministerie 

van Verkeer en Waterstaat, V&W) started the project Bicycle Master Plan (Masterplan 

Fiets, MPF), and ended the project in 1997. The goal of this project was; prolonging 

knowledge, arguments and instruments to relevant groups and to stimulate bicycle policy 

in the Netherlands. After evaluating the Master Plan, they found out that more 

responsibility for local authorities was needed, in which the national government would 

set boundaries, and local authorities could develop their own policy. One of those 

responsibilities is the bicycle policy. All this is established in the Memorandum Mobility 

(Nota Mobiliteit) (Ministerie van Verkeer en Waterstaat, 2004). Still, the national 

government is involved in improving and increasing bicycle sheds at train stations (Olde 

Kalter, 2007).  

  

 

4.2. Local policy 
 

Local authorities can have an independent bicycle policy or a bicycle policy integrated 

in the general traffic and transport policy. Objectives of local authorities are promoting 

bicycle use and realizing and maintaining bicycle networks as complete and comfortable 

as possible. The latter can be found in the bicycle policy. Elements which appear in 

bicycle policies are; infrastructure, connection between bicycle and public transport, route 

signing and shed facilities. In most municipalities bicycle theft is not included in the 

policy, only in large cities it is part of it (Ministerie van Verkeer en Waterstaat, 2004). 

Local bicycle policy can exist of push and pull policies. Push policies are aimed on 

making competing vehicles less attractive, and include making car use less attractive, by 

e.g. high parking costs and less parking facilities. Pull policies focus on improving the 

attractiveness of cycling, like a good quality bicycle network, decrease delay and 

hindrance and better park facilities (Rietveld and Daniel, 2004; Van Wee and Nijland, 

2006). 
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Each municipality has a different approach to cycling. Some implement an 

independent bicycle policy, while others integrate bicycle policy in the general traffic and 

transport policy. When making a bicycle-friendly infrastructure five main requirements 

are strongly advised. These five requirements are (Ministerie van Verkeer en Waterstaat, 

2007; The European Network for Cycling Expertise): 

- Safety: minimize casualties and perceived danger for all road-users; 

- Direct: short and rapid routes from origin to destination; 

- Comfort: quick, comfortable and convenient to use, avoiding interruptions and 

hindrance from other traffic participants; 

- Attractive: an attractive and socially safe environment, without smell or noise 

inconvenience; 

- Cohesion: a coherent, consistent unit, linking all trip origins and destination.  

 

The cycling network cannot be considered apart from the car and bus network. 

Because, when the main cycling and car routes cross each other, this can be dangerous 

or, give hindrance and delay to cyclists. A number of Dutch cities, including Houten, 

Almere and Lelystad, have made a segregated cycling and car network. In these cities, 

there is a separated main cycling and main car network, where in other cities the cycling 

network is integrated in the car network. This has lead to a reduction of car use and an 

increase of bicycle use. A segregated cycling network has disadvantages as well; 

problems with orientation and greater chance to social danger can arise. So far the cities 

have a terrific cycling network, but it ends at the border of a municipality. Now, provinces 

and cities are working together to obtain intercity cycling networks (Ministerie van 

Verkeer en Waterstaat, 2007).  

Local authorities do see an important task of the national government in distributing 

knowledge. Consequently, local authorities do not have to develop something which 

already exists. Especially knowledge about Dutch and European bicycle projects could be 

shared (Ministerie van Verkeer en Waterstaat, 2004). 
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5. Theoretical background 
 

5.1. Spatial planning 
 

When designing a city to a greater or lesser extent there can be reckon with bicycles. 

But does the spatial planning have influence on bicycle use? Does the spatial planning of 

a city lead to a higher bicycle use or do residents who prefer to cycle choose to live in 

more cycle friendly neighbourhoods, and do those who prefer to drive choose to live in 

more car friendly neighbourhoods? If so, then the built environment is relegated to 

facilitating preferred behavior rather than causing it. In this case, land use planning still 

has a role to play in creating environments that facilitate walking and discourage driving, 

but the effect on those not already motivated to walk more or drive less may be limited 

(Handy and Mokhtarian, 2005).  

In the Netherlands not much research is done to the influence of spatial planning on 

bicycle use and self-selection, on the other hand in the US a lot of research has been 

performed to these subjects. Since cycling is not a very common way of travelling in the 

US; in most studies walking and driving are compared with each other. Because walking 

and cycling are both physical activities and this research focuses on cycling; for this 

paragraph does apply: where walking is written, it does apply for cycling as well.  

Below, different studies will be discussed where insight will be obtained towards the 

influence of the built environment and the influence of residential self-selection on travel 

behavior. And self-selection will be explained. 

 

 

5.1.1. . Influence of spatial planning on bicycle use 

 

Handy and Mokhtarian (2005) found that changes in the built environment seem to 

have the greatest effect on changes in walking. Some socio-demographic variables and a 

pro-walk attitude also predict more walking, not surprisingly, but are of minor 

importance. The most important variable in predicting a change in walking is a change in 

attractiveness: all else equal, people walk more if they move to a neighbourhood with a 

more attractive appearance, higher level of upkeep, more variety in housing styles, 

and/or more big street trees than they had in their previous neighbourhood. Other 

changes in the built environment also predict an increase in walking, such as better 

alternatives to driving (in the form of sidewalks, and public transport service), better 

safety (like low level of traffic, and good street lighting), and more sociability among 

neighbours. Handy and Mokhtarian (2005) concluded that changes in neighbourhood 

characteristics seem to have a greater effect on walking than driving; which is good news 

for public health officials interested in increasing physical activity, but not necessarily 

helpful to planners who are trying to reduce driving (Handy and Mokhtarian, 2005). 
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Meurs and Haaijer (2001) found that the availability of a place to park a vehicle does 

not appear to lead to a greater number of trips, but rather a shift in the choice of mode 

of transport. People with one or more bicycle parking facilities make more use of the car 

and less use of other means of transport. This would appear to indicate that the situation 

is such that if the car is on the drive or in front of the door, and the bicycle in the shad or 

garage, it is easier to take the car than the bicycle. But, when the front door faces a cycle 

route, more trips are made by bicycle and fewer trips using other forms of transport in 

total, although the effect is not significant. Where a neighbourhood is attractive for 

pedestrians and cyclists, this appears to have little impact on the number of trips by car. 

In neighbourhoods laid out for cyclists we see more trips by bicycle but fewer trips on 

foot, and we see the reverse in neighbourhoods laid out for pedestrians. However, in 

both cases the impact on the number of car trips is small. Still, the presence of easily 

accessible schools in the vicinity of the residential environment results in fewer car trips. 

The results showed that the closer the school, the fewer trips are made by car. And 

where the place of work is close to the home we see a smaller number of car trips. The 

proportion of trips by car (and public transport) increases (at the expense of the bicycle) 

on the number of commuter trips appears to be negligible (Meurs and Haaijer, 2001). 

Chatman (2005) studied the confounding influence of modal (car, public transport, 

walk/bicycle) preferences in the relationship between the built environment and non-

work travel. He found that respondents who sought public transport and walk/bicycle 

access (to shops/ services and for all travel purposes) were more likely to conduct non-

work travel by public transport and walk/bicycle, respectively, but car travel was not 

significantly influenced by car access preference. After controlling for these attitudinal 

factors, he also found that living within half a mile of a heavy rail station and bus 

frequency had an influence on non-work travel by public transport, and bus frequency 

and number of four-way intersections influenced walk/bicycle travel. By further 

incorporating interaction terms of built environment characteristics and modal preference 

indicators in the models, Chatman found that the effects of built environment 

characteristics showed little difference between those with strong and weak preferences 

(Cao et al., 2006). 

Den Hertog found that having shops close by, which lead to more walking, does not 

automatically means that the guideline to undertake physical activity for a minimum of 

30 minutes a day will be achieved, because the shops are too close by. In districts with a 

high dwelling density and restricted possibilities to park the car, the number of people 

owning a car is low and therefore more people cycle to places outside their own living 

environment. Where much people have a car, logically the use of cars is high. This 

results in more use of cars to facilities other than for daily shopping. In districts where 

much people own a car and where there is more than sufficient presence of bicycle paths, 

public transport still is used more often than the bicycle (Den Hertog et al., 2006). 

Hommel concluded in his study that the mobility behavior can be influenced by the 

spatial planning. Not only constructing bicycle and pedestrianpaths are important, but the 

dwellings have to be designed in a way which requires less labour to take the bicycle 

than the car (Hommel, 2006). 
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5.1.2. .Self-selection 

 

Self-selection can be described as the tendency of people to choose locations based 

on their travel abilities, needs and preferences. As shown in figure 5.1, residential self-

selection generally results from attitudes. An example of self-selection is that low income 

and zero-vehicle households may choose to live in neighbourhoods with ample public 

transport offer and hence use public transport more. In this case, it is not good public 

transport facilities but households’ economic constraints that have a true and direct 

influence on their choice of transport mode (Mokhtarian and Cao, 2008).  

 

 

 

 

 

 

 

 

 
 

 

Figure 5.1  Model of self-selection  (Adapted from Cao et al., 2006). 

 

It is particularly important to ensure that an observed association between built 

environment and travel behavior is not the spurious result of the fact that unmeasured 

variables (such as attitudes) are causing both. As shown in figure 5.2, there are in fact a 

number of plausible relationships among attitudes, built environment, and travel behavior 

(Mokhtarian and Cao, 2008).  
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a. Attitudes antecedent b. Attitudes intervening  
  (in one direction) 

 
 c. Attitudes intervening  d. Attitudes secondary or irrelevant 
 (in the other direction) 

  

Causality Association 

 
Figure 5.2  Some potential relationships among travel attitudes, built  

environment, and travel behavior (Cao et al., 2006). 

 

 

Handy and Clifton (2001) found in their study some evidence for residential self-

selection and concluded that having the option to walk to the store (by living in a 

neighbourhood that facilitates walking) is to some extent an effect of the desire to walk 

to the store (Cao et al., 2006). Residents who prefer walking may consciously choose to 

live in neighbourhoods conducive to walking, and thus walk more (Handy and Clifton, 

2001).  
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Kitamura et al. (1997) explored the effects of both the built environment and 

attitudinal characteristics on disaggregate travel behavior. They first regressed socio-

demographic and neighbourhood characteristics against frequency and share of trips by 

mode. Measurements of residential density, public transport accessibility, mixed land use, 

and the presence of sidewalks were found to be significantly related to mode choice and 

trip generation by mode, controlling for socio-demographic characteristics. After 

attitudinal measures were incorporated as explanatory variables in the model, they found 

that attitudes explain travel behavior better than neighbourhood characteristics, which 

lends some support to the self-selection speculation. However, several built environment 

characteristics (parking spaces available, distance to nearest bus stop, and distance to 

nearest park) remained significant in the model for fraction of trips by car, even after 

including attitudinal variables (Cao et al., 2006). 

The results of Krizek (2000) showed relatively weak correlations between changes in 

the built environment and changes in travel behavior. He also found that more than half 

of his sample moved to a neighbourhood whose environmental characteristics were 

similar to their previous neighbourhood. This result suggests that households may decide 

to live in a neighbourhood at least partly to match their travel preferences, lending 

additional support to residential self-selection. However, this study is vulnerable to a lack 

of control for other determinants of travel behavior change (Cao et al., 2006). 

  Handy et al. (1998) concluded that having special policies to encourage walking, will 

not mean a significant reduction in automobile travel, but the policies will mean that the 

choice to walk becomes more competitive with driving to more distant locations. In their 

study they show that some people are more disposed to walk than others and that those 

who are more disposed to walk are more disposed to chose a neighbourhood where 

walking is an option. Planners should focus on land use policies that will help to provide 

alternatives to driving, but they should not expect such policies alone to control growing 

levels of travel (Handy et al., 1998). 
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5.2. Model bicycle use 
 

Besides spatial planning there are other factors which influence bicycle use as well. 

Therefore in this paragraph two different models to predict bicycle use will be explained.  

Both Rietveld and Daniel (2004) and Ververs and Ziegelaar (2006) have designed a 

model at municipality level where the importance of the factors are taken into account. 

Beside the importance, not all factors can be influenced; this is called the policy 

relevance. There can be made a distinction between weak, moderate and strong policy 

relevance factors. An example of a weak policy relevance factor is the extent of relief in a 

municipality and the number of Islamite’s. A moderate policy relevance factor is the 

number of young people in a municipality. An example of a strong policy relevance factor 

is the travelling ratio bicycle/car (Onrust, 2007). 

Underneath will be given an enumeration of the factors which have influence in bicycle 

use and two frameworks will be shown. The factors from the frameworks are already 

admitted in the enumeration.  

 

Factors which influenced the bicycle use can be divided in (Rietveld and Daniel, 2004 

and Ververs and Ziegelaar, 2006): 

- Individual features;  

o gender, age, income, religion, and (daily) activity; 

- Social-cultural factors;  

o number of students, image of the bicycle as a mode of transport, cultural 

background, ethnic origin, and political preferences; 

- Natural environment;  

o weather conditions, and relief; 

- Local authority initiatives, policy variables;  

o quality and capacity of bicycle dedicated infrastructure including park 

facilities, spatial design of the city, pricing of private car use; 

- Generalized costs of other transport modes;  

o parking costs, tax on fuel, tolls; 

- Supply of public transport services; 

- Generalized costs of cycling; 

- Others;  

o monetary cost, travel time, distance, physical needs, risk of injury, risk of 

theft, comfort, and personal security. 

 

Both Rietveld and Daniel (2004) and Ververs and Ziegelaar (2006) have designed a 

framework of factors which have influence on bicycle use, see figure 5.3 and 5.4. The 

framework of Ververs and Ziegelaar, figure 5.4, is divided in policy relevance. 
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Figure 5.3  Framework of factors explaining bicycle use (Rietveld and Daniel, 2004)  

 

 

 
Figure 5.4  Framework of factors explaining bicycle use (Ververs and Ziegelaar, 2006) 
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Model Ververs and Ziegelaar 

Although, there are a lot of different factors which influences bicycle use, not all of 

them can be put in a model. The model of Ververs and Ziegelaar is a formation of 

cultural, demographic, geographic, traffic and economic factors (Ververs and Ziegelaar, 

2006). Both policy relevance and autonomous, which can not be influenced, factors are in 

the model (Onrust, 2007). 

The model of Ververs and Ziegelaar (2006), see figure 5.5, explains with 73% 

variation the bicycle use of short distances. The model calculates the average number of 

cycling trips per head a day (Ververs en Ziegelaar, 2006). 

 

 

 

1.224 - 0.027 * Islamite’s + 0.0081 * one person residence + 0.0025 * 

parking costs – 0.324 * relief – 0.010 * unemployed people + 0.037 * Young 

people (10 – 20 years old) – 0.023 * travelling in bus, tram and underground – 

0.000033 * built-up area – 0.00071 * precipitation + 0.0024 * Protestants – 

0.0018 * travelling ratio bicycle/car  

 

Figure 5.5  Model which calculates the average number of cycling trips  

per head a day (Ververs and Ziegelaar, 2006) 

 

 

Underneath the factors will be explained:  

- Islamite’s: number of Islamite’s / population in %; 

- One person residence: number of one person residence / population in %; 

- Parking costs: Eurocent / hour; 

- Relief: range from 0 till 1; 

- Unemployed people: number of unemployed people per 1000 inhabitants; 

- Young people: number of  10 – 20 years old / population in %; 

- Travelling in bus, tram and underground: % of total number of trips; 

- Built-up area: hectare; 

- Precipitation: average annual precipitation 1971 – 2000 three averages in mm; 

- Protestants: number of Protestants / population in %; 

- Travelling ratio bicycle/car: bicycle time/car time in %. 

 

In this model only the travelling ratio bicycle/car is related to spatial planning. Since 

the model explains with 73% variation the bicycle use of short distances, it could be that 

the other 27% explains the spatial planning. The travelling ratio bicycle/car only gives 

the detour factor of cars compared to cyclists, it does not tell anything about the safety 

and attractiveness of the spatial planning.   

A disadvantage of this model is that it works with dependent variables, like travelling 

in bus, tram and underground. If the number of travelling in car and walking would also 

be taken into account, it will result in total bicycle use. 
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odel Rietveld and Daniel 

The model of Rietveld and Daniel (2004), see figure 5.6, contains 38 explanatory 

variables. It explains with 76% variation the use of the bicycle for trips shorter than 7.5 

kilometres in municipalities.  

 

 

 

- 0.9101 + 0.000829 * population - 0.00669 * human activity indicator + 

4.19 * proportion of young +0.0742 * school for Higher Vocational Training – 

0.753 * proportion of VVD voters – 0.625 * proportion of foreigners -0.260 * 

number of cars – 0.745 * relief – 0.0499 * stop frequency + 0.0522 * parking 

costs - 0.126 * hindrance + 0.03392 * frequency speed (compared with the car) 

+ 0.0109 + safety level +0.0509 * degree of satisfaction  

 

Figure 5.6  Semi-log linear regression model, explaining the share of  

bicycle use in cities (Rietveld and Daniel, 2004) 

 

 

Underneath the factors will be explained:  

- Population: number of inhabitants in thousands; 

- Human activity indicator: number of addresses per square kilometre, corrected for 

the size of the population; 

- Proportion of young: share of 15-19-years old out of the population; 

- School for Higher Vocational Training: presence or not of at least one School for 

Higher Vocational Training; 

- Proportion of VVD voters: share of VVD voters out of the population; 

- Proportion of foreigners: share of foreigners out of the population 

- Number of cars: number of cars per head; 

- Relief: presence of slopes, range from 0 tot 1; 

- Stop frequency: number of times per kilometre the cyclist has to stop; 

- Parking costs: in eurocents per hour; 

- Hindrance frequency: frequency of the hindrances per kilometre (such as posts, or 

too narrow infrastructure); 

- Speed (compared with the car): percentage of the trips when the bicycle is faster 

than the car out of the total number of trips; 

- Safety level;  

- Degree of satisfaction; 

 

In this model only the factor frequency speed (compared with the car) is related to 

the spatial planning. Since the model explains with 76% variation the bicycle use of short 

distances, it could be that the other 24% explains the spatial planning. Also in this model 

safety and attractiveness of the spatial planning are not taken into account. 

 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 20 

5.3. Long-term health model 
 

In this paragraph results from earlier studies will be discussed and insight will be 

obtained towards the influence of physical activity on health.  

There is overwhelming evidence that physical inactivity results in an increased risk of 

getting several diseases and that it is, on the contrary, possible to reduce the risk of the 

same diseases by increasing the level of physical activity (Erge and Krag, 2005). In the 

Netherlands a lack of physical activity is annual responsible for estimate 5,000 deaths, 

which is 4% of the total. (Van den Heuvel et al., 2003).  

Anderson et al. (2000) studied whether the risk from being physically inactive is 

consistent across age and sex groups, where they examined the association of leisure 

time physical activity, physical activity at work, bicycling to work, and sports activities to 

mortality. Anderson et al. (2000) found that in both men and women and in all age 

groups there was a lower mortality in the physically active compared with the inactive. 

Those who used the bicycle as transportation to work experienced a lower mortality rate 

even after adjustment for leisure time physical activity, and sports participation 

discriminated mortality rates even among the more physically active subjects. Leisure 

time physical activity was inversely associated with all-cause mortality in both men and 

women in all age groups. Benefit was found from moderate leisure time physical activity, 

with further benefit from sports activity and bicycling as transportation. Seven percent 

reported cycling to work, and of those who cycled, most experienced only half the 

myocardial infarctions of those who reported no cycling. Even after adjustment for other 

risk factors, including leisure time physical activity, those who did not cycle to work 

experienced a 39% higher mortality rate than those who did (Andersen et al., 2000). 

Anderson et al. (2000) have calculated the age-adjusted relative risks of mortality 

between different levels of leisure time physical activity for men and women (see figure 

8.1). Adjustment for other coronary heart disease (CHD) risk factors did not substantially 

change the estimates and also adjustment for one risk factor at a time did not 

substantially change the relative risks in men or women. After multiple adjustment for 

the categorized variables of systolic blood pressure, total cholesterol level, triglyceride 

levels, body mass index, smoking, educational level, and age, the relative risks of 

physical activity levels 2, 3, and 4 were 0.65, 0.59 (both P<0.001), and 0.64 (P=0.20) in 

women, respectively, and 0.72, 0.72 (both P<0.001), and 0.65 (P<0.01) in men 

(Andersen et al., 2000). 

Figure 5.7 shows especially people who change their physical activity behavior from 

inactive (level 1) to moderate active (level 2) do have much benefit. Their relative risk 

reduces from 1 to 0.65 for women and to 0.72 for men. Being more physical active still 

does reduce the relative risk, but not very much. 
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Figure 5.7  The estimated relative risk in women (left) and men (right) for leisure  

time physical activity levels 2, 3 and 4 in relation to the inactive. The upper  

curve is adjusted for cholesterol level, triglyceride levels, body mass index,  

systolic blood pressure, education level, smoking, and age at baseline. 

 

 

Ege and Krag (2005) have carried out a study on health, physical exercise and 

cycling. As shown in figure 5.8, they found a significant effect on health, measured as 

relative mortality, from changes in the level of physical activity (Erge and Krag, 2005). 

However, it is relevant to consider whether people who take up cycling will already 

undertake physical activities, and whether cycling will mean that they become less 

physical active in other fields. No studies reveal this directly, but it does not seem that 

there is any over-compensating effect. A study from Odense thus finds that those who 

regularly cycle are more active in other fields than those who don't cycle. And several 

studies find a positive correlation between cycle use and fitness or perceived fitness 

(Erge and Krag, 2005). 
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Figure 5.8  Effect on the relative mortality risk from changes  

in the level of physical activity (Erge and Krag) 

 

 

According to Van den Heuvel (2003), physical activity adds approximately one year to 

life time, if in sufficient extent and performed in a wise way (Van den Heuvel et al., 

2003).  

In 2000, the Dutch Government set up specific guidelines (Dutch Standard Healthy 

Physical Activity, Nederlandse Norm Gezond Bewegen, NNGB) advising people to 

undertake moderately-intensive physical activities, to maintain or improve their health. 

This guideline advices adults to undertake physical activity for a minimum of 30 minutes 

a day, on five of more days per week; this is called standard active. Adults who 

undertake physical activity for a minimum of 30 minutes a day, on one - four days per 

week are moderate active. And adults are inactive if they do not undertake physical 

activity at least one day for a minimal of 30 minutes (Hildebrandt et al., 2007).  

As shown in table 5.1 in 2005 only 56.1% of the Dutch population fulfills this guideline 

and in 2008 in southeast Houten and Veldhuizen 76.7% and 68.9% respectively. 
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The data of Houten and Veldhuizen are from the survey of the students of Utrecht 

University. In the survey respondents were asked how many hours a week are spend by 

them and their partners on walking, cycling and undertaking exercise. The numbers of 

hours of these three forms of exercise are added. If the number of hours is 2.5 or more a 

week, this means five days or more of undertaking physical activity for 30 minutes a day, 

the respondent is counted as standard active. If the number of hours is 0.5 – 2.49 a 

week, this means one – four days undertaking physical activity for 30 minutes a day, the 

respondent is counted as moderate active. If the number of hours is less than 0.5 a 

week, this means zero days undertaking physical activity for 30 minutes a day, the 

respondent is counted as inactive. 

 

 
Table 5.1  Number of active, moderate active and inactive people in the Netherlands,  

Houten and Veldhuizen (Hildebrandt et al., 2007 en UU students) 

 
The Netherlands 

2005 (%) 
Southeast Houten  

2008 (%) 
Veldhuizen 
2008 (%) 

Standard active 56.1 76.7 68.9 
Moderate active 38.1 15.6 18.3 
Inactive 5.8 7.7 12.8 

 

 

Van Velze (2008) has calculated the number of years per head lengthening or 

shortening life through a change in extent of physical activity using the long-term health 

model (see table 5.2). It has been assumed that in Houten 20.6% of the class moderate 

active is raised to standard active compared to the Netherlands and 1.9% is gone down 

from moderate active to inactive. In Veldhuizen 12.8% is raised from moderate active to 

standard active and 7.0% is gone down from moderate active to inactive. 

With a weighted average for men and women is calculated that inhabitants of Houten 

live 0.075 years per head longer compared to the average of the Netherlands and in 

Veldhuizen 0.041 years per head shorter. This means inhabitants of Houten live an 

average of 27 days per head longer and inhabitants of Veldhuizen live an average of 15 

days per head shorter compared to inhabitants of the Netherlands. 

 

 
Table 5.2  Lengthening or shortening of life with number of years per head  

through a change in extent of physical activity (Van Velze, 2008) 

 Class raised Class down 
 Man Woman Man Woman 

Standard active – moderate active 0.49 0.52 -0.78 -0.82 
Moderate active – inactive 2.37 2.46 -1.51 -1.50 
Standard active – inactive 2.77 2.91 -2.15 -2.18 
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6. Methodolody 
 

In this chapter a description of the methodology can be found. First an explanation 

will be given why the districts Houten and Leidsche Rijn are chosen, followed by the 

report of the students from Utrecht University, the micro scale survey and the additional 

survey.   

 

 

6.1. Houten and Leidsch Rijn 
 

As shown in paragraph 5.2 Model bicycle use besides spatial planning there are other 

factors which influence bicycle use as well. When comparing two districts with each other 

to investigate the spatial planning all other factors have to be the same. The models of 

both Rietveld and Daniel (2004) and Ververs and Ziegelaar (2006) are taken different 

levels of policy relevance into account. For example, factors which can not be influenced 

are natural environment and certain individual features. Others like, local authority 

initiatives can be influenced. In the districts Houten and Leidsche Rijn the factors which 

can not be influenced are comparable. While, the local authority initiatives are not the 

same; Houten does have a bicycle friendly spatial planning and Leidsche Rijn does not.  

Before this research project started, students of Utrecht University already had 

completed an investigation towards the differences in bicycle use in southeast Houten 

and Veldhuizen, located in Leidsche Rijn. This research project is a follow-up study; 

therefore the same districts are chosen to compare with each other. 

 

 

6.2. Report of students from Utrecht University 
 

As written in the previous paragraph; this is a follow-up study. For this research 

project the results of the study of the students from Utrecht University are analysed. The 

most important results and conclusions are taken over and when necessary the results 

are supplemented with additional information.  

 

 

6.3. Micro scale survey 
 

To compare the spatial planning the Bicycle Balance (see paragraph 3.2.1.) can be 

used. Houten and the centre of Utrecht did participate in it, but since Leidsche Rijn is still 

being built, this district could not participate. Therefore the Bicycle Balance cannot be 

used to compare the spatial planning of both districts.  If the Bicycle Balance was used an 

impression of the bicycle use and policies of Houten and Leidsche Rijn will be obtained, 

instead of getting such an impression of the districts Houten and Veldhuizen (Borgman, 

2008).  
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Another option to score the spatial planning is the micro scale survey. This survey 

already exists, but is conform to the American situation; which means it does not include 

questions and situations about bicycles. Only pedestrian are taken into account. To make 

it suitable for the Dutch situation, bicycle situations have been included to the survey 

(Wendel-Vos, 2008). 

To obtain comparable information it is important that the survey is conducted equally. 

Therefore, a manual is available with explanation of definitions. The manual has to 

include the definitions about bicycle situations (Wendel-Vos, 2008). 

Before grading the spatial planning in southeast Houten and Veldhuizen, a practice 

survey will be held in another district in another city. According to Wendel-Vos, this is 

very important, because missing or unclear items can be added or adjusted. The district 

which has been chosen to practice the survey is Slotervaart in Amsterdam. This district 

has been chosen out of convenience (Wendel-Vos, 2008). 

Due to lack of time the intersections will not be graded, but the survey will include 

bicycle situations and will be reviewed for further developments. Finally a proposal will be 

made about how the survey will be judged. 

 

 

6.4. Survey 
 

To learn which factor influences bicycle use, the spatial planning or self-selection, 

surveys will be conducted from inhabitants of south Houten and Veldhuizen. These 

surveys will give more information about self-selection and, in lesser extent, bicycle use. 

Bicycle use is already investigated by students of Utrecht University (UU) as well. Those 

results can be found in chapter 7.1.  

Because south Houten is larger than Veldhuizen and to make it comparable with the 

data of earlier study, only in southeast Houten surveys will be conducted. Randomly 

there will be rang the bell by inhabitants of southeast Houten and Veldhuizen and they 

will be asked to participate. Because most people are working during the day, the survey 

will be conducted in the day time as well as in the evening. In the survey questions will 

be asked about the decision to choose for a certain district and the factors which have 

influenced the decision. Therefore the person who rent or has bought the dwelling will be 

asked to conduct the survey. 

To monitor if the sample survey is representative, and the respondents are consistent 

with the population and whether in both districts the same population is surveyed, in the 

survey is asked  for gender, age, education, household composition, labour, type 

dwelling, origin and spendable income a month. 

The results of the research will be tested on significance with the Likelihood ratio or 

the Fisher’s exact test. Because of the low number of respondents it is not possible to use 

the Chi square test.  

Below the questions and possible answers are clarified. In appendix 6 the survey is 

added and in appendix 2 several definitions are explained. 
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Number of cars 

The number of cars a household has available for use, influences the bicycle use. 

 

Former residence 

The question whether someone has moved from outside the present residence, within 

the present residence or within the present district is added because it can tell us 

something about self-selection. Those who are moved from outside the present residence 

can have done this for several reasons, like work, space or foliage in the district, but also 

because they are enthusiastic about the bicycle or car. Also those who are moved within 

the present residence can have done this for various reasons, like keeping the children on 

the same school and the bicycle or car friendly district can be a reason. In Veldhuizen the 

answer ‘Utrecht’ falls inside the scope of ‘within the present residence’. We do not expect 

to get the answer ‘within the present district’, since both districts do not exist that long.  

 

Open questions 

Whenever there is an open question there will be asked to give as many reasons as 

possible. These answers are categorized later; hereby the answers can be interpreted 

wrong. To make sure the answers will not be interpreted wrong the answers will be 

discussed during conducting the survey. Therefore the errors made when categorizing the 

answers will be as minimal as possible.  

 

Influence of factors on the decision to move to present residence 

The question in which extent the respondent thinks factors were important or 

unimportant to move to the present residence is added to learn why is chosen for the 

present residence. Questions are asked about parking facilities in front of the dwelling, 

playing facilities for children in the district, cycling facilities in the district and the traffic 

safety in the district, where the latter two are related with each other. 

 

Change in transportation 

To verify whether the respondents have changed its mode of transportation, questions 

are asked about the use of different means of transport in the former and present 

district. The respondent can explain why he or she did change their mode of 

transportation; so far they are aware of it.  

 

Facility to cycle to work 

After asking which form of commuter transport is used in general it is asked if it is 

possible to cycle to work. This question will be declined whenever is indicated with the 

last question that the respondent practically always cycles to work. Possible answers why 

one cannot cycle to work are: 

- the respondent works at home;  

- the respondent works at different places; 

- due to the (physical) health of the respondent; 

- the respondent cannot cycle; 

- the respondent does not have a bicycle.  
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Commuter time with present form of commuter transport and bicycle 

The commuter time with the present form of commuter transport and the estimated 

commuter time by bicycle are asked.  These questions are asked to find out whether it is 

feasible to cycle to work for the respondent as long as this is not clear at the former 

question.  

 

Spend time to cycling in former and present district 

It is asked to give an estimate in minutes for the time the respondent spends on 

cycling in the present district and spent in the former district. After that a conclusion can 

be made about if the respondent spends more, the same or lesser time on cycling since 

living in the present district. And the reason of the difference will be asked so far the 

respondent is aware of it.  

 

Preference mean of transport 

It is asked in which extent the respondent is enthusiastic or not enthusiastic about 

specific means of transport. This question has to give more information about self-

selection. 
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7. Results 
 

In this chapter the results of this research project can be found. First a report of 

student from Utrecht University, which is summarized and completed, is given. This is 

followed by the micro scale survey and the follow-up survey. 

 

 

7.1. Report of students from Utrecht University 
 

7.1.1. .Bicycle use in southeast Houten  and Veldhuizen 

 

Forms of commuter transport  

A survey was held among people in southeast Houten and Veldhuizen, to determine 

the frequency of their use of the bicycle and for which purposes. To discover which 

inhabitants travelled to work by bicycle the most - those of southeast Houten or those of 

Veldhuizen - the survey participants were asked first whether they worked or not, and if 

yes, full-time or part-time. Subsequently their forms of commuter transport were 

inquired. Of the participants, 70% held a job. Figure 4.1 shows their preferred mode of 

travel. In southeast Houten, 57% of the respondents travel to work by car. In Veldhuizen 

this is true for 75% of the respondents. Of the respondents, 38% of southeast Houten 

and 22% of Veldhuizen use the bicycle for their entire route to work, or public transport 

with cycling as pre-transportation. In southeast Houten, three respondents (2%) walk to 

work, none do so in Veldhuizen. The respondents of southeast Houten and Veldhuizen 

travel to work in half an hour or less, in 72.2% and 65.5% of the cases, respectively. Of 

the respondents from the two locations, 94% and 99.1%, respectively, travel for 60 

minutes or under (see Figure 4.2). The Likelihood ratio shows significance difference in 

forms of commuter transport between both districts. 

 

  

 

 

 

 

 

 

 
 

 

 

 

 

Figure 4.1  Forms of commuter transport 
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Figure 4.2  Commuter time in minutes 

 

 
Table 4.1  Commuter time in minutes 

 Average N 
Southeast Houten 30.3 ± 1.29 133 
Veldhuizen 32.0 ± 0.985 110 
Total 31.1 ± 0.836 243 

 

 

Recreational bicycle use 

Respondents were asked whether they, or their partners, use the bicycle for 

recreational purposes (excluding bicycle racing). Subsequently, they were asked how 

many hours a week are spent on recreational cycling. Table 4.2 shows that the 

respondents of southeast Houten spend more time on recreational cycling (72.2%), than 

the respondents of Veldhuizen (53.3%). 

 

 
Table 4.2  Recreational bicycle use 

 Southeast Houten Veldhuizen 
 Absolute % Absolute % 
Yes 273 72.2 154 53.3 
No 105 27.8 135 46.7 
Total 378 100 289 100 

 

 

Table 4.3 shows the average time spent by both groups of respondents on 

recreational cycling. The respondents of southeast Houten appear not only to cycle more 

often, then their counterparts in Veldhuizen, but also for longer periods of time. Not all 

respondents of southeast Houten spend the same time cycling. Some respondent spend 

more time and some less time to cycling. The Likelihood ratio shows a significance 

difference in recreational bicycle use between both districts. 
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Table 4.3  Hours a week spent on recreational bicycling 

 Average N 
Southeast Houten 2.25 ± 0.647 378 
Veldhuizen 1.38 ± 0.531  289 
Total 1.87 ± 1.87 667 

 

 

7.1.2. .Spatial planning and bicycle use in southeast Houten and Veldhuizen 

 

Houten is generally perceived as being a bicycle-friendly town. However, does its 

inhabitants feel the same? Or is, in reality, Veldhuizen bicycle-friendlier? To find the 

answers to this, the respondents were questioned on the issues below: 

- Accessibility of shops by bicycle 

- Number of unhindered bicycle paths 

- Quality of bicycle paths 

- Safety on bicycle paths 

- Number of bicycle sheds near the closest bus stop or train station 

- Number of bicycle sheds near the closest shopping centre 

- Changes in bicycle habits after moving to the current district 

- Influences on choice of district: 

- Bicycle-friendly set-up of district 

- Parking facilities around residence  

 

People’s positive opinion on the accessibility of the shops, could have a positive effect 

on cycling to those shops. Therefore, respondents were asked how accessible they 

thought the shops are (see Table 4.4) and which means of transport they normally use to 

run their (daily and weekly) errands (see Table 5).  

Table 4.4 shows that both groups of respondents judged the accessibility of the shops 

to be good (both around 82%). Surprisingly, respondents of southeast Houten chose the 

answer ‘not accessible’ more often (8.9%) than those of Veldhuizen (4.4%). The Chi-

Square shows no significance difference in accessibility of the shops between both 

districts. 

 

 
Table 4.4  Accessibility of shops by bicycle 

Southeast Houten Veldhuizen 
 

Absolute % Absolute % 
Good accessibility 166 82.6 130 81.8 
Average accessibility 17 8.5 22 13.8 
Not accessible 18 8.9 7 4.4 
Total 202 100 159 100 
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Table 4.5 shows no major differences between southeast Houten and Veldhuizen. 

Respondents of southeast Houten did run their errands a bit more often by walking or 

cycling, but the difference to Veldhuizen is minimal.  When the answers that indicate 

cycling, walking and public transport are grouped, then 55.4% of respondents of 

southeast Houten run their daily errands this way, against 54.9% of Veldhuizen. For the 

weekly errands, the numbers are 17.2% for southeast Houten and 15.9% for Veldhuizen. 

Of the different modes of transport above, cycling is more popular in southeast Houten, 

compared to Veldhuizen; bicycles are used to do the daily errands in 44.1% and 39.9% 

of the cases, respectively. For the weekly errands this is 15.7% and 11.5%, respectively. 

The Chi-Square shows a significance difference in mean of transport for doing daily and 

weekly errands between both districts. 

 

 
Table 4.5  Means of transport for doing the daily and weekly errands 

Southeast Houten Veldhuizen 
 

Absolute % Absolute % 
Daily shopping     
Car/ motorcycle 62 30.4 53 31.6 
Bicycle 90 44.1 48 37.9 
Scooter/ moped 2 1.0 5 1.9 
Walking 23 11.3 39 17.0 
Not applicable 27 13.2 15 11.5 
Weekly shopping     
Car/ motorcycle 158 77.5 127 78.3 
Bicycle 32 15.7 10 11.5 
Scooter/ moped 0 0 1 0.3 
Walking 3 1.5 12 4.1 
Public transport 0 0 1 0.3 
Not applicable 11 5.4 9 5.5 

 

 

Respondents were asked how satisfied they are with the number of unhindered bicycle 

paths in the area. In southeast Houten, 95.6% of the respondents are positive about the 

number of these paths, but in Veldhuizen, this was only 59.4% (see Table 4.6). The Chi-

Square shows a significance difference satisfaction with number of unhindered bicycle 

paths between both districts. 

 

 
Table 4.6  Satisfaction with number of unhindered bicycle paths 

Southeast Houten Veldhuizen 
 

Absolute % Absolute % 
Yes 195 95.6 95 59.4 
No 6 2.9 49 30.6 
Do not know 3 1.5 16 10.0 
Total 204 100 160 100 
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The quality of the bicycle paths in southeast Houten was judged to be good by 90.2% 

of the respondents. For Veldhuizen, this was 65.0% (see Table 4.7).  

In southeast Houten, 77.5% of the respondents is happy about the safety of the 

bicycle paths; 6.4% deems them unsafe. In Veldhuizen, 46.9% finds the paths to be 

safe, 15.0% does not (see Table 4.8). The Chi-Square shows a significance difference in 

quality and safety of the bicycle paths between both districts. 

 

 
Table 4.7  Quality and safety of the bicycle paths 

Southeast Houten Veldhuizen 
 

Absolute % Absolute % 
Quality     
Good 184 90.2 104 65.0 
Average  11 5.4 25 15.6 
Bad 6 2.9 13 8.1 
Do not know 3 1.5 18 11.3 
Safety     
Good 158 77.5 75 46.9 
Average  30 14.7 41 25.6 
Bad 13 6.4 24 15.0 
Do not know 3 1.5 20 12.5 

 

 

In the survey, respondents were asked about the suffice of the number of bicycle 

sheds near bus stops and train stations, and those near shopping centres, in two 

separate questions. It must be noted that, in Houten, the train station and the shopping 

centre are at the same location. As can be seen in Table 4.8, many respondents of 

southeast Houten are not satisfied with the number of bicycle sheds, both near the train 

station (70.4%) and the shopping centre (51.1%). This outcome is surprising, as Houten 

claims to be a bicycle-friendly town. In Veldhuizen, most respondents are reasonably 

happy with the number of bicycle sheds. The bicycle sheds near the train station and the 

shopping centre score a positive of 50% and 50.7%, respectively; a negative response 

was given in 32.6% and 26.9% of the cases. The Chi-Square shows a significance 

difference in number of bicycle sheds between both districts. 
  

 
Table 4.8  Number of bicycle sheds near train station and shopping centre 

Southeast Houten Veldhuizen 
 

Absolute % Absolute % 
Train station     
Adequate 26 16.0 23 50.0 
Average  22 13.6 8 17.4 
Inadequate 114 70.4 15 32.6 
Shopping centre     
Adequate 56 29.8 68 50.7 
Average  36 19.1 30 22.4 
Inadequate 96 51.1 36 26.9 
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The survey also enquired a question about self-selection: 

- When you moved to your current district, did the following factors influence your 

choice of location:  

- Bicycle-friendly set-up of the district? 

- Parking facilities around your residence? 

 

83.8% of respondents of southeast Houten answered ‘no’ to the first sub-question 

(see Table 4.9), whereas 13.2% answered ‘yes’. In Veldhuizen, 95.0% of respondents 

answered ‘no’ to this question and 3.1% said ‘yes’. 

In answer to the second sub-question, about the parking facilities, 28.9% of the 

respondents of southeast Houten said ‘yes’ and 67.6% said ‘no’. In Veldhuizen, 43.8% 

answered ‘yes’ and 53.8% answered ‘no’. The Chi-Square shows a significance difference 

in answers of both questions between both districts. 

 

 
Table 4.9  Influence of spatial planning in favour of bicycle-traffic, on choice of location for new home and 

influence of nearby available parking facilities, on choice of location for new home 

 Southeast Houten Veldhuizen 
 Absolute % Absolute % 
Spatial planning     
Yes 27 13.2 5 3.1 
No 171 83.8 152 95.0 
Do not know 6 2.9 3 1.9 
Parking facilities     
Yes 59 28.9 70 43.8 
No 138 67.6 86 53.8 
Do not know 7 3.4 4 2.5 

 

 

Figure 4.3 shows that respondents of southeast Houten use their bicycle more often 

since they moved to southeast Houten, while respondents of Veldhuizen did not change 

their bicycle habits since they started living there. In southeast Houten, 54.0% have 

increased their bicycle use, while in Veldhuizen this is 26.9%. For a decrease of bicycle 

use, the numbers are 15.3% and 33.8%, respectively. Figure 4.3 shows all respondents, 

but did the respondents who answered ‘no’ to the question ‘Did the bicycle-friendly set-

up of the district have influence on the choice to move to the current district?’ also 

increased their bicycle use since moving to their current residence? Figure 4.4 shows 

these results. In southeast Houten, 52.6% have increased their bicycle use, while in 

Veldhuizen this is 25.2%. For a decrease of bicycle use, the numbers are 14.3% and 

34.2%, respectively. The Chi-Square shows a significance difference in number of 

respondent who increased or decreased their bicycle use between both districts. 
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7.1.3. .Conclusion 

 

In southeast Houten, people tend to travel to and from work by bicycle, more than by 

car. This could be due to the shorter travel time for this group of respondents. Compared 

to those of Veldhuizen, more respondents of southeast Houten have a travel time of 

under 30 minutes.  

In southeast Houten, bicycles are used for recreational use more often, than in 

Veldhuizen. Overall, respondents of southeast Houten spend more time on cycling than 

their survey counterparts. 

In both groups of respondents, most are positive about the accessibility of the shops 

in their districts. In Veldhuizen, this group is slightly larger than in southeast Houten. 

Therefore it can be concluded, that access to the shops in Veldhuizen is better by bicycle.  

In both districts, roughly half of the respondents run their errands by bicycle or on 

foot. For both the daily and weekly errands, in southeast Houten more respondents use 

their bicycles; in Veldhuizen more respondents walk to the shops.  

From these results cannot be concluded that accessibility of shops will have a positive 

effect on bicycle use. After all, the accessibility of the shops in southeast Houten was 

judged less favourably, despite the fact that more people use their bicycles for going 

shopping. In Veldhuizen, more people walk to the shops, evening out the percentage of 

the physically active.  
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Figure 4.3  Number of respondents who have 

increased or decreased their bicycle use after 

moving to their current residence. 

 

Figure 4.4  Number of respondents who were 

not influenced by the bicycle friendly set-up of 

the district who have increased or decreased 

their bicycle use after moving to their current 

residence. 
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The difference in spatial planning takes care of difference in satisfaction about the 

number of unhindered bicycle paths. In southeast Houten more people are satisfied about 

the number of unhindered bicycle paths than in Veldhuizen. More people are satisfied 

about the quality of the bicycle paths as well. This can have influence on bicycle use.  

The students asked respondents about the bicycle sheds around the public transport 

station. This can be interpreted as bus stop/station and train station. The text generally 

speaks of ‘train station’, but respondents could have been reacting to the situation at 

their bus stop or bus station.  At the time of the survey, the train station of Houten was 

being renovated, which may have influenced the opinion of the respondents. This should 

be factored. 

Most respondents of southeast Houten are not happy with the number of bicycle 

sheds near the train station and the shopping centre. In Veldhuizen, half of the 

respondents think that their situation is adequate, for this issue.  

In southeast Houten, more respondents started cycling since moving to their district, 

this is not the case in Veldhuizen. This does not prove that spatial planning influences 

bicycle use. The residents’ own choice of living environment must be taken into account. 

This has been done by asking respondents to which extent certain circumstances 

influenced their decision to move to their current district. It appears that spatial planning 

was of greater influence to respondents of southeast Houten than to those of Veldhuizen, 

although the difference is minimal. Many respondents of Veldhuizen indicated that the 

parking facilities near their homes influenced their choice of district. For respondents of 

southeast Houten this was less the case. The results show a weak tendency of those who 

prefer cycling to settle down more than average in the bicycle-friendly Houten. As 

already concluded in southeast Houten, more respondents started cycling since moving to 

their district, this is not the case in Veldhuizen. Hereby self-selection is not taken into 

account. If respondents who show self-selection attitude are left out of consideration, 

still, it can be concluded that in southeast Houten more respondents started cycling since 

moving to their district, and not in Veldhuizen.  

 

 

7.2. Micro scale survey 
 

In the period of time planned to perform this research project there is not enough 

time to score the intersections and to assess them. However, there will be given a 

proposal for further development of the survey. 

 

 

7.2.1. .Proposal to assess the survey 

 

The positive and negative sides of every aspect can be given a positive or negative 

grade, for example: on a scale from +5 till -5. After adding up all the grades, a 

statement can be made about the spacious planning. An intersection with a high grade 

has a high score to spatial planning and a low or even negative grade means that the 

spatial planning is not bicycle friendly and safe. An alternative is to mention which parts 

scored well or badly. 
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Underneath, positive and negative subjects of all aspects are given. As these are 

proposals, further development is needed. 

 

Part A Intersection  

- Positive 

o Special use lanes: bicycle lane, bicycle tunnel, bicycle street 

o Crosswalk marking: designed or marked 

o Crosswalk signage: pedestrian caution sign and bicycle caution sign 

o Crosswalk curb condition: raised median or island and curb cuts/wheelchair 

ramps 

- Negative  

o Crosswalk marking: none 

o Crosswalk signage: none 

o Crosswalk curb condition: none 

 

Part B Roadway 

- Positive 

o Type of curb: all, except no curb 

- Negative 

o Type of curb: no curb 

 

Part C Traffic calming 

- Positive 

o Presence of speed table or hump: present 

o Presence of signs to reduce speed: present 

o Presence of traffic circle: present 

o Presence of curb extension: present 

o Presence of traffic circle: present 

o Presence of neck down or narrowing of road mid-block: present 

- Negative 

o Presence of speed table or hump: not present 

o Presence of signs to reduce speed: not present 

o Presence of traffic circle: not present 

o Presence of curb extension: not present 

o Presence of traffic circle: not present 

o Presence of neck down or narrowing of road mid-block: not present 

 

Part D Buffer 

- Positive 

o Buffer on the street: yes 

o Types of buffer: grass, shrubs, trees, paved shoulder and gravel shoulder 

- Negative 

o Buffer on the street: no 

o Types of buffer: brick and dirt 
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Part E Sidewalk and bicycle path 

- Positive 

o Path material: asphalt and stone 

o Surface continuity: continuously paves or surfaced 

o Path quality: uniform 

o Path obstructions: No sidewalk obstructions 

- Negative 

o No sidewalk and no bicycle path 

o Path material: concrete, brick, gravel shoulder and multiple materials 

o Surface continuity: some portion paves or surfaced and mostly paved or 

surfaced 

o Path quality: mainly broken surface material, small areas of broken surface 

materials and uneven surface 

o Path obstructions: permanent, temporary and permanent and temporary 

 

Part F Street furniture 

- Positive 

o Street furniture: street lighting and street name signs 

 

Part G Private development 

- Positive 

o Smallest setback: < 5 meter 

o Percentage of buildings in disrepair: 0% 

o Percentage of visible street level interior: 34 – 66% and 67 – 100% 

o Percentage eyes on street: 34 – 66% and 67 – 100% 

- Negative 

o Smallest setback: no building 

o Percentage of buildings in disrepair: > 0% 

o Percentage of visible street level interior: 0% and 1 – 33% 

o Percentage eyes on street: 0% and 1 – 33% 

 

Part I Negatively perceived characteristics 

- Positive 

o Presence of incivilities: none 

o Maintenance and cleanliness: none 

- Negative 

o Presence of incivilities: graffiti and posters/stickers 

o Maintenance and cleanliness: all, except none 
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7.2.2. .Conclusion 

 

Due to lack of time in this research project the intersections will not be graded. 

Because of this, it cannot be proven scientifically that the spatial planning of Houten and 

Leidsche Rijn are different.  

Even without scientific evidence, cycling through Houten convinces that special 

attention is given to cycling in the spatial planning. After that cycling through Leidsche 

Rijn it will convince you completely. 

Although in this research project the micro scale survey is not used in practice, there 

is a critical note. In the micro scale survey only intersections are assessed. Bicycle paths 

which are not along a road, but for example through a park, are not included. It could be 

possible that in a certain city intersections are not safe, but there are many safe 

unhindered bicycle paths. These bicycle paths will not be scored; therefore a city can be 

seen as unsafe, while there are a lot of safe bicycle paths. A way to anticipate on this is 

the possibility to not only score the intersections, but to score unhindered bicycle paths 

as well. Only part A is about the intersection itself, parts B to I are about the street. 

 

 

7.3. Survey 
 

In total 85 surveys are conducted, 40 in Houten and 45 in Veldhuizen. It is not 

counted how many people have refused to participate. An estimation of the number of 

refuses is 50% in both districts. The reason why they did not want to participate is not 

counted as well. Possible reasons are: 

- Unsuitable moment; 

- Participate too many surveys (‘tired of surveys’); 

- Not feeling like participating.  

 

Below in figure 5.1 a map of both districts is shown, with the distribution of the 

respondents. In the middle of southeast Houten construction is in progress, therefore no 

people are asked to participate in the survey. In paragraph 5.2.1 respondents of both 

districts are analysed. Afterwards in paragraph 5.2.2 results of the questions concerning 

the research are given. 
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Figure 5.1  Distribution of the respondents of Veldhuizen (left) and Houten (right) 

 

 

7.3.1. .Response analysis 

 

Below an analysis of the respondent of both districts will be given. The response data 

are divided over two tables, see appendix 7. In table 1 both the response data and the 

population data are given of Houten and Veldhuizen. This clarifies whether the sample 

survey is representative for the districts. Because not of all response data population 

data is available, in table 2 the other response data is given.  

In southeast Houten the number of surveyed men and women are not representative, 

women are overrepresented. In Veldhuizen the man/ woman ratio of the sample survey 

does correspondent with the population data. The age distribution in both districts is not 

representative. In both districts no people under the age of 20 are surveyed, while 

according the population data this is the largest group. Because people in this age 

category in general do not own or rent a dwelling they are not surveyed. The response 

data about the origin correspond with the population data. Although in both districts 

more foreign than native people are surveyed. The household composition is not 

representative in both districts.  

In southeast Houten more higher educated are surveyed than in Veldhuizen. In both 

districts especially the working inhabitants have conducted a survey. All respondents 

were living in a family house, semi-detached or detached dwelling. The latter two are in 

the survey one category. Respondents of southeast Houten did own a house themselves 

more often than their counterparts. In both districts have most respondents two cars. In 

southeast Houten more respondents with a higher spendable income a month are 

surveyed than in Veldhuizen.  
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7.3.2. .Motivation district 

 

Former district 

People can move to a certain district for different reasons. One of the reasons can be 

‘preference for cycling’, underneath is investigated whether those with a preference for 

cycling are moved to Houten.  

In Houten a lot of respondents are from north Houten moved to south Houten. In 

southeast Houten 12 respondents (30.0%) are moved from Utrecht and 7 respondents 

(17.5%) came from the surrounding area of Houten and Utrecht. In Veldhuizen 13 

respondents (28.9% came from the surrounding area of Houten and Utrecht. In 

southeast Houten 18 of the 23 respondents (78.3%) who came from the surrounding 

area were very enthusiastic about the bicycle. While 12 of the 23 respondents (52.2%) is 

enthusiastic about the car. In Veldhuizen 16 of the 27 respondent (59.3%) who came 

from the surrounding area were very enthusiastic about the bicycle and the same number 

of respondents is enthusiastic about the car. The Likelihood ratio shows no significance in 

both districts between the former residences.  

 
Table 5.1  Former residences 

 Southeast Houten  Veldhuizen 
 Absolute % Absolute % 

Within the district 0 0 1 2.2 

Within the present residence 17 42.5 17 37.8 

Outside the present residence 23 57.5 27 60.0 

 

Influence of factors for choice present residence 

Respondents of southeast Houten find cycling facilities more important than 

respondents of Veldhuizen (see table 5.2). 70.0% of the respondents of southeast 

Houten and 57.8% of the respondents of Veldhuizen find bicycle facilities very or 

moderate important. And more respondents of southeast Houten (42.5%) compared to 

respondents of Veldhuizen (33.3%) find bicycle facilities very important.  

Respondents of both districts find playing facilities for children very important. In both 

districts 60.0% of the respondents find playing facilities very or moderate important. 

Although, more respondents of Veldhuizen (53.3%) find it very important than 

respondents of Houten (47.5%).  

And respondents of both districts find traffic safety practically of the same importance. 

65.0% and 62.2% of the respondents of southeast Houten and Veldhuizen respectively 

find traffic safety very or moderate important, in addition to this more respondents of 

Veldhuizen (53.3%) find it very important than their counterparts (50.0%). 

Respondents of southeast Houten find parking facilities in front of the dwelling less 

important than respondents of Veldhuizen. 64.4% of the respondents of Veldhuizen and 

55.0% of the respondents of southeast Houten find parking facilities in front of their 

dwelling very or moderate important, furthermore 24.4% of the respondents of 

Veldhuizen find it very important and 15.0% of the respondents of southeast Houten.   

With both the Likelihood ratio and the Fisher’s exact test, where the very and 

moderate important are combined and little and not important are combined, is 

calculated the significance. No significant differences are found between the districts.  
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Table 5.2  Influence of factors for choice present residence 

 Southeast Houten  Veldhuizen 
 Absolute % Absolute % 

Cycling facilities     
Very important 17 42.5 15 33.3 

Moderately important 11 27.5 11 24.4 

Little important 1 2.5 2 4.4 

Not important 11 27.5 17 37.8 

Playing facilities for children     
Very important 19 47.5 24 53.3 

Moderately important 5 12.5 3 6.7 

Little important 2 5.0 2 4.4 

Not important 14 35.0 16 35.6 

Traffic safety     
Very important 20 50.0 24 53.3 

Moderately important 6 15.0 4 8.9 

Little important 1 2.5 6 13.3 

Not important 13 32.5 11 24.4 

Parking facilities     
Very important 6 15.0 11 24.4 

Moderately important 16 40.0 18 40.0 

Little important 5 12.5 4 8.9 

Not important 13 32.5 12 26.7 

Closer to work     
Very important 6 15.0 14 31.1 

Moderately important 1 2.5 2 4.4 

Little important 2 5.0 1 2.2 

Not important 31 77.5 28 62.2  

Silence in the district     
Very important 9 22.5 11 24.4 

Moderately important 8 20.0 12 26.7 

Little important 6 15.0 4 8.9 

Not important 17 42.5 18 40.0 

Foliage in the district     
Very important 18 45.0 27 60.0 

Moderately important 12 30.0 9 20.0 

Little important 1 2.5 2 4.4 

Not important 9 22.5 7 15.6 

Space in the district     
Very important 25 62.5 30 66.7 

Moderately important 10 25.0 8 17.8 

Little important 1 2.5 0 0 

Not important 4 10.0 7 15.6 
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Reasons for choice present district 

The respondent is asked what the reasons were to move to the present district. Six 

frequent given reasons are shown in Table 5.3. It is remarkable that more respondents of 

southeast Houten (17.5%) compared to the respondents of Veldhuizen (8.9%) have 

given ‘child friendly’ as reason to move to the present district.  

The Fisher’s exact test shows that for the reason ‘from rented dwelling to buy 

dwelling’ (p=0.037) there is significance different between the districts. All other reasons 

are not significant different between the districts.  

 

 
Table 5.3  Frequent given reasons to move to present dwelling 

 Southeast Houten  Veldhuizen 
 Absolute % Absolute % 

Larger dwelling 14 35.0 15 33.3 

Change in personal 

situation 
4 10.0 4 8.9 

From rented dwelling  

to buy dwelling 
9 22.5 3 6.7 

Work 4 10.0 10 22.2 

Nuisance 1 2.5 3 6.7 

Child friendly 7 17.5 4 8.9 

 

 

7.3.3. .Bicycle use 

 

Preference means of transport 

Table 5.4 shows that respondents of southeast Houten are more enthusiastic, and 

thus have a preference for the bicycle, than respondents of Veldhuizen. In southeast 

Houten 70.0% of the respondents are very enthusiastic about the bicycle compared to 

60.0% of their counterparts. In southeast Houten even 100.0% of the respondents are 

very or moderate enthusiastic about the bicycle and in Veldhuizen 93.3% of the 

respondents is this. 

Respondents of southeast Houten are more enthusiastic about cycling than their 

counterparts, but they are enthusiastic about the car as well. 90.0% of the respondents 

of southeast Houten are very or moderate enthusiastic compared to 84.5% of the 

respondents of Veldhuizen. 

Also about the scooter or moped respondents of southeast Houten are more 

enthusiastic than respondents of Veldhuizen. In both southeast Houten and Veldhuizen 

respondents like to walk, 85.0% and 84.5% of the respondents of southeast Houten and 

Veldhuizen respectively are very or moderate enthusiastic about walking. In Veldhuizen 

respondents are more enthusiastic about public transport with cycling or walking as pre-

transportation than in southeast Houten. About public transport with car as pre-

transportation respondents in both are not enthusiastic. Only one respondent of 

southeast Houten is little enthusiastic and one respondent of Veldhuizen is very 

enthusiast, all other respondent in both districts are not enthusiastic about public 

transport with car as pre-transportation.  
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Both the Likelihood ratio and the Fisher’s exact test show no significance difference in 

preference for all means of transport in both districts. 
 

 
Table 5.4  Extent of preference for all means of transport 

 Southeast Houten Veldhuizen 
 Absolute % Absolute % 
Bicycle      
Very enthusiastic 28 70.0 27 60.0 
Moderate enthusiastic 12 30.0 15 33.3 
Little enthusiastic 0 0 2 4.4 
Not enthusiastic 0 0 1 2.2 
Car     
Very enthusiastic 23 57.5 25 55.6 
Moderate enthusiastic 13 32.2 13 28.9 
Little enthusiastic 2 5.0 1 2.2 
Not enthusiastic 2 5.0 6 13.3 
Scooter/moped     
Very enthusiastic 3 7.5 1 2.2 
Moderate enthusiastic 2 5.0 1 2.2 
Little enthusiastic 0 0 1 2.2 
Not enthusiastic 35 87.5 42 93.3 
Walking     
Very enthusiastic 20 50.0 22 48.9 
Moderate enthusiastic 14 35.0 16 35.6 
Little enthusiastic 2 5.0 4 8.9 
Not enthusiastic 4 10.0 3 6.7 
Public transport with 
cycling or walking as pre-
transportation 

 
 

  

Very enthusiastic 4 10.0 8 17.8 
Moderate enthusiastic 14 35.0 17 37.8 
Little enthusiastic 7 17.5 6 13.3 
Not enthusiastic 15 37.5 14 31.1 
Public transport with car 
as pre-transportation 

 
 

  

Very enthusiastic 0 0 1 2.2 
Moderate enthusiastic 0 0 0 0 
Little enthusiastic 1 2.5 0 0 
Not enthusiastic 39 97.8 44 97.8 

 

 

Bicycle use in former and present district 

Table 5.5 shows that respondents of southeast Houten before they were moved to the 

present district regular or practically always cycled (85.0%). 92.5% of the respondents 

say to cycle regular or practically always after moving to the present district. While in 

Veldhuizen in the former district 68.9% of the respondents and in the present district 

60.0% of the respondents cycle regular or practically always. 

Still with both the Likelihood ratio and the Fisher’s exact test there is found no 

significance difference in bicycle use in the former and present district for both southeast 

Houten and Veldhuizen. 
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Table 5.5  Change in bicycle use in southeast Houten and Veldhuizen 

 Before moving After moving 
 Absolute % Absolute % 
Southeast Houten     
Practically always 18 45.0 27 67.5 
Regular 16 40.0 10 25.0 
Sometimes 5 12.5 3 7.5 
Never 1 2.5 0 0 
Veldhuizen     
Practically always 18 40.0 11 24.4 
Regular 13 28.9 16 35.6 
Sometimes 10 22.2 14 31.1 
Never 4 8.9 4 8.9 

 

 

As shown in Table 5.6 there is no difference in car use between southeast Houten and 

Veldhuizen at the time they were living in the former district. Also in the present district 

there is no difference in car use. 52.5% of the respondents of southeast Houten 

compared to 55.6% of the respondents in Veldhuizen say to use the car since living in 

the present district practically always. With both the Fisher’s exact test, where practically 

always and regular are combined and sometimes and never are combined, and the 

Likelihood ratio there is no significance different found between both districts.  

There is no large difference found in bicycle use in the former district, although, it 

seems that bicycle use of respondents of southeast Houten is higher than of respondents 

of Veldhuizen. With a significance of P=0.067 (Fisher’s exact test) there is just found no 

significance. In the present district there is an obvious large difference in bicycle use in 

both districts. Here there is found with both the Likelihood ratio and the Fisher’s exact 

test a significance difference (P=0.000) for the bicycle use in both districts.  
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Table 5.6  Extent of use  of car and bicycle in former and present district 

 Southeast Houten Veldhuizen 
 Absolute % Absolute % 
Car former district     
Practically always 22 55.0 24 53.3 
Regular 11 27.5 11 24.4 
Sometimes 6 15.0 6 13.3 
Never 1 2.5 4 8.9 
Car present district     
Practically always 21 52.5 25 55.6 
Regular 12 30.0 14 31.1 
Sometimes 7 17.5 4 8.9 
Never 0 0 2 4.4 
Bicycle former district     
Practically always 18 45.0 18 40.0 
Regular 16 40.0 13 28.9 
Sometimes 5 12.5 10 22.2 
Never 1 2.5 4 8.9 
Bicycle present district     
Practically always 27 67.5 4 8.9 
Regular 10 25.0 14 31.1 
Sometimes 3 7.5 16 35.6 
Never 0 0 11 24.4 

 

 

Time spend on cycling in present district 

Almost half of the respondents of Houten are after moving to Houten cycle more (see 

Figure 5.2). In Veldhuizen 44.4% of the respondents is after moving cycle less. Figure 

5.3 shows that in southeast Houten people also cycle longer than in Veldhuizen, 

excepting between 45 and 60 minutes a day. In southeast Houten the average time 

spend on cycling is 27.9 minutes, against an average time of 20.8 minutes in Veldhuizen 

(see Table 5.7). Although in southeast Houten distribution is larger, that shows some 

respondents spend more time and some less time to cycling a day.  

The Likelihood ratio shows both no significant difference between more or less cycling 

(Figure 5.2) and between the amount of time spend on cycling in both districts (Figure 

5.3). 
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Figure 5.2  Number of residents which cycle more or less after moving to the present district  
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Figure 5.3  Amount of time respondents spend to cycling in minutes a day in the present district 

 

 
Table 5.7  Average amount of minutes a day which respondents spend to cycling 

 Average N 
Southeast Houten  28 ± 5.6 40 

Veldhuizen 21 ± 4.5 45 
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Forms of commuter transport 

In southeast Houten more respondents cycle to work than in Veldhuizen. The fact that 

more respondents of southeast Houten cycle to work can be explained by the shorter 

commuter time respondents in southeast Houten have (see Figure 2). Still, no 

significance difference in form of commuter transport in both districts. 8 of the 19 

(42.1%) car drivers of southeast Houten and 9 of the 30 (30.0%) car drivers in 

Veldhuizen could cycle to work as well.  

The Likelihood ratio shows no significance (P=0.081) in commuter time between the 

districts, but because of the little sample survey in this case P=0.081 could be seen as 

significant.  

 
Table 5.8  Forms of commuter transport 

 Southeast Houten Veldhuizen 
 Absolute % Absolute % 
Car/ motorcycle 19 61.3 30 76.9 
Bicycle 9 29.0 6 15.4 
Scooter/ moped 0 0 1 2.6 
Walking 0 0 0 0 
Public transport with cycling or 
walking as pre-transportation 

3 9.7 2 5.1 

Public transport with car as  
pre-transportation 

0 0 0 0 
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Figure 5.4  Commuter time in minutes 
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7.3.4. .Conclusion 

 

It can be concluded that although the respondents of southeast Houten prefer both 

the bicycle and the car in southeast Houten live more people who prefer the bicycle. But 

is it a small difference and no significant difference is found. In southeast Houten more 

respondents who did not live in Houten before, prefer the bicycle more than in 

Veldhuizen. This shows self-selection.  

In both districts the car use is not changed after moving. In the present district the 

respondents use the car just as much as in the former district; no significant difference is 

found between southeast Houten and Veldhuizen. Although, a significant difference is 

found in bicycle use in both districts; almost half of the respondents of Houten cycle more 

after moving, while almost the same percentage of respondents who cycle more in 

southeast Houten after moving cycle less in Veldhuizen. Of course also in Houten are 

living people who cycle less after moving and in Veldhuizen some respondents do cycle 

more after moving. A significant difference is found in bicycle use in the present district.   

In southeast Houten more respondents cycle to their work. This can be explained by 

the shorter commuter time in southeast Houten. People do not have always influence on 

commuting. It has to be emphasized that more respondents of Veldhuizen choose to 

move to Veldhuizen to be closer to work, while there commuter time is longer than that 

of their counterparts.  

Of all respondents who have indicated to have the feasibility to cycle to work, 

respondents of Houten should have a shorter commuter time than respondents of 

Veldhuizen. This can explain why more inhabitants of southeast Houten cycle to work. It 

could be that there is more employment in and around Houten than in Veldhuizen. Or 

that because of the spatial planning the bicycle routes are shorter than in Veldhuizen. 

A significant difference is found in bicycle use between both districts, but no 

significant difference in cycling to work. From this can be concluded that the bicycle is 

used for other things, like running errands, take the children to and from school and 

other activities or that cycling is used for recreation in southeast Houten.  

Respondents of both district find playing facilities for children and traffic safety just as 

important in the choice for the present district. Respondents of southeast Houten find 

cycling facilities more important and parking facilities in front of the dwelling are found 

more important by respondents of Veldhuizen. All of these factors are not significant 

different in both districts.  
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In southeast Houten ‘child friendly’ is more often give as reason for choosing the 

present district than in Veldhuizen. Houten is with its special cycling network found more 

child friendly than Veldhuizen. Although no significance different is found for this. There 

is found a significant difference for the reason ‘from rented dwelling to buy dwelling’ this 

if found more important in Veldhuizen than in southeast Houten. This can be explained by 

the fact that the prices of dwellings are lower in Veldhuizen than in southeast Houten, 

which attracts starters. 

The fact that more inhabitants of southeast Houten are satisfied about the parking 

facilities than inhabitants of Veldhuizen can be the reason why respondents of southeast 

Houten find parking facilities in front of the dwelling less important than respondents of 

Veldhuizen, which correspond to the results of the Reside research in the Netherlands 

(Woononderzoek Nederland, WoON) which shows that more inhabitants of southeast 

Houten are satisfied about parking facilities than inhabitants of Veldhuizen. A reason for 

this can be that inhabitants of southeast Houten have more often the disposal of a 

private property than their counterparts. The fact that nobody indicate to park the car 

along the road shows that southeast Houten has enough parking facilities. An important 

factor by the decision for car of bicycle is the traveling ratio bicycle/car. If people need 

more time to find a parking place when they come back they can decide to cycle. In 

seems that in Veldhuizen the time to find a parking place is longer then in southeast 

Houten. Still, in Veldhuizen people cycle less than in Houten.  
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8. Final conclusion 
 

Within this research project is chosen to compare southeast Houten and Veldhuizen, 

situated in Leidsche Rijn, because a lot of factors are the same. Still, differences can be 

found.  

Both the report of the students of Utrecht University and the surveys conducted for 

this research shows more inhabitants of Houten cycle than inhabitants of Veldhuizen. And 

beside that, they cycle longer as well. Not only those who were already enthusiastic 

about cycling cycle more, also those who did not chose intentional to move to a bicycle 

friendly municipality cycle more. Although there is a weak tendency of those who prefer 

cycling to move more than average to Houten, the effect of self-selection was not enough 

to explain the high bicycle use. However, it can not be concluded that spatial planning 

has influence on bicycle use. And like the model bicycle use shows, also other factors 

have influence on bicycle use; like, number of young people, number of unemployed 

people, parking costs and the presence or not presence of a School for Higher Vocational 

Training.  

Unfortunately it can not be concluded that spatial planning has influence on bicycle 

use. This because, there are several factors which have influence on bicycle use; like 

number of young people, unemployed people, parking costs and the presence or not 

presence of at least one School for Higher Vocational Training. Therefore southeast 

Houten and Veldhuizen are actually not comparable very best. In further research the 

influence of the other factors have to be investigated and the bicycle use have to be 

adjusted. After that it can be concluded whether spatial planning does or does not have 

influence on bicycle use.  

Physical activity has a significant effect on health. Those who raise their physical 

activity from inactive to moderate active will gain a lot of benefit. This can be concluded 

from the large decline of their relative risk. These people will get more benefit if they 

undertake more physical activity than those who undertake already physical activity. The 

latter reduce their relative risk as well, but not that much. It has been found that those 

who used the bicycle as transportation to work experiences a lower mortality rate than 

those who did not cycle to work.  

In both southeast Houten and Veldhuizen the percentage of standard active people is 

higher than average in the Netherlands. But in both districts also the number of inactive 

people is higher than average in the Netherlands. Especially the latter will get a lot of 

benefit if they undertake more physical activity.  

Inhabitants of Houten live longer and inhabitants of Veldhuizen live shorter compared 

to inhabitants of the Netherlands. This means that if all cities in the Netherlands should 

be built like Houten on average everybody could live 27 days longer. 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 51 

9. Recommendations 

 

Does the spatial planning of a city lead to a higher bicycle use, or do residents who 

prefer to cycle choose to live in more cycle friendly neighbourhoods, and do those who 

prefer to drive choose to live in more car friendly neighbourhoods? It seems do be the 

first one. From that it can be recommended to build more residences like Houten. But 

before it will applied in practice first can be recommended to survey a larger sample size 

about self-selection. The survey used in this research can be used.  

In further research it have to taken into account that Houten and Veldhuizen are not 

comparable, due to other factors which have influence on bicycle use. The influences of 

all factors on bicycle use have to be known and the bicycle use has to be adjusted for it. 

After that it can be concluded whether spatial planning does or does not have influence 

on bicycle use.  

Also, the differences of the town planning have to investigate, so the differences in 

spatial planning of both districts can be given a scientific basis. This can be executed with 

the micro survey, but since the survey do not have a scientific basis and there still have 

to be selected how the survey can be elaborated, it would be recommended to use, when 

available, a scientific based method.  
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Appendix 1  Abbreviations 

 

Below a list of abbreviations and both in Dutch and English their explanation used in this 

report is given. 

 

CZM  Chronisch Ziekten Model 

  Chronic Diseases Model 

HAVO  Hoger voortgezet onderwijs  

 Higher General Secondary Education 

HBO  Hoger beroepsonderwijs  

 Higher Vocational Education 

LBO  Lager Beroepsonderwijs  

 Lower Vocational Education 

MAVO  Middelbaar algemeen voortgezet onderwijs  

 Lower General Secondary Education 

MBO  Middelbaar Beroepsonderwijs  

 Intermediate Vocational Education 

MPA Master Management, Policy-Analysis and  

 Entrepreneurship in Health and Life Science 

MPF  Masterplan Fiets  

 Bicycle Master Plan  

MULO  Meer Uitgebreid Lager Onderwijs  

 Advanced Elementary Education 

NNGB  Nederlandse Norm Gezond Bewegen  

 Dutch Standard Healthy Physical Activity 

PBL  Planbureau voor de Leefomgeving  

 Netherlands Environmental Assessment Agency 

RIM  Ruimte, Infrastructuur en Mobiliteit  

 Spatial Analysis, Traffic and Transport Team 

RIVM  Rijksinstituut voor Volksgezondheid en Milieu  

 National Institute for Public Health and the Environment 
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UU  Utrecht University 

Vinex  Vierde Nota Ruimtelijke Ordening Extra  

 Fourth Memorandum on Physical Planning-Plus 

VMBO  Voorbereidend Middelbaar Beroepsonderwijs  

 Lower Secondary Professional Education  

VROM Ministerie van Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer 

 Ministry of Housing, Spatial Planning and the Environment 

VU  Vrije Universiteit  

 Vrije University 

V&W  Ministerie van Verkeer en Waterstaat  

 Ministry of Transport, Public Works and Water Management 

VWO  Voorbereidend Wetenschappelijk Onderwijs  

 Pre-University Education 

WO  Wetenschappelijk Onderwijs  

 University Education 

WoON  Woononderzoek Nederland  

  Reside Research in the Netherlands 
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Appendix 2  Definitions 

 

Below a list of descriptions of terms frequently used in this report is given. Terms in 

italics have their own definition. 

 

Bicycle path 

A traffic path for cyclists, light mopeds and perhaps mopeds. When (light) mopeds are 

allowed to ride on a bicycle path this is showed. A distinction is made between: 

- Separate bicycle path: bicycle path that runs parallel to the roadway, from which it 

is separated by a curb unless it has its own separate path.  

- Parallel bicycle path: bicycle path that is either separated from the roadway by a 

narrow curb or laid out as an elevated path along the roadway (van Dale; and 

Bach, 2006). 

 

Bicycle street 

A street with mixed traffic where cyclists have a dominant position and motorized traffic 

is allowed but should not be dominant. This design is for streets with low volumes of 

motorized traffic and with relative short road-sections. Speeds should not be higher than 

30 km/h (Municipality Utrecht). 

 

Bicycle use 

Every time the bicycle is used as mode of transportation. 

 

District 

Functionally consistent built-up area with more than 5,000 residents, usually covering  

60 – 200 hectares. A traditional district in the Netherlands comprises at least daily 

amenities, a kindergarten and primary school (Bach, 2006). 

 

Education 

Those with Higher Vocational Education (Hoger Beroepsonderwijs, HBO) or University 

Education (Wetenschappelijk Onderwijs, WO) belong to the higher educated (Encyclo). 

Those who do not meet the definition for higher education, belong to the lower educated.  

 

Health 

Condition of well-being in mental, physical and/or social view (van Dale). 

 

Journey 

- One journey made by one person in one vehicle. 

- Movement of individuals of goods from one place/location to another (Bach, 2006). 

 

Long-term health model 

In this context it refers to the Chronic Diseases Model (Chronisch Ziekten Model, CZM). 

 

Motorway 

Roadway only for fast traffic determined, often with equal floor intersections (van Dale). 
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Origin 

The origin of the respondent defined with questions about country of birth of the 

respondent self and his or her mother and father. With these answers the respondent can 

be categorized to autochthonous, Western allochthonous or not Western allochthonous.  

Persons are categorized as allochthonous if they are born in a foreign country themselves 

or at least one parent. The condition that one parent have to be born in a foreign country 

exclude persons who are born in a foreign country with in the Netherlands born parents. 

The latter is defined as autochthonous.   

And there will be made a distinction between Western and not Western allochthonous. 

The reason to make this distinction is the different social economical and culture position 

of Western and not Western allochthonous. If a country is the same as the Netherlands in 

social economical and culture aspect, the country is defined as Western country. Western 

countries are all countries in Europe (without Turkey), North-America, Oceania, Japan 

and Indonesia (included former Netherlands East Indies). The not Western countries 

include Turkey and all countries in Africa, Latin America and Asia (except Japan and 

Indonesia). 

 

Park space 

- Parking space including paved and unpaved lanes, which is part of the road but 

not situated directly alongside the main traffic lane.  

- Parking space for one vehicle (Back, 2006).  

 

Physical activity 

Any sort of movement of the body (Handy, 2005). 

 

Post-transportation 

Journey following one or more public transport journeys (Bach, 2006).  

 

Pre-transportation 

Journey preceding one or more public transport journeys (Bach, 2006).  

 

Public transport 

Type of transport that is in principle available to everyone and carries one or more 

passengers from generally known points of departure to generally known destinations at 

rates and times determined in advance. Routes are determined and journey times known 

advance (Bach, 2006).  

 

Ring road 

Motorway around a city (van Dale). 

 

Roadway 

- Uninterrupted traffic path; 

- Uninterrupted section of the road meant for moving traffic and limited by two 

consecutive boundaries: an edge mark and the transition between the paved and 

unpaved area (Bach, 2006).  
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Self-selection 

In this context it refers to ‘the tendency of people to choose locations based on their 

travel abilities, needs and preferences’ (Mokhtarian et al., 2008 and; Litman, 2005). 

 

Spatial planning 

- The application of urban and rural planning 

- The organization of the use of soil and environment 

- The spatial division 

- Division of a country (van Dale) 

 

Traffic 

Sum of moving or stationary cars and other modes of transport such as bicycles and 

buses using the road (Bach, 2006). 

 

Trip 

A trip exists of one or more journeys, and is a tour or a part of a tour with one motive. 

For a trip more vehicles can be used. The part of a trip made in one vehicle is a journey 

(Olde Kalter, 2007). 

 

Vehicle 

Means of transportation (van Dale). 

 

Vinex-district 

Urban extension envisaged by the Fourth Memorandum on Physical Planning-Plus (Vierde 

Nota Ruimtelijke Ordening Extra, Vinex), often with an average density of 30 

houses/hectare and a layout intended to reduce environmental impact and the number of 

kilometres driven (Bach, 2006). 
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Appendix 3  Adaptations and additions to Micro Scale Survey 

 

This appendix shows the adaptations and additions to the score list of the Micro Scale 

Survey which can be found in appendix 4 and is related to chapter 7. 

 

Adaptations and additions to the survey 

Underneath per part an enumeration is given of every adaptation and addition to the 

survey. 

 

- Aspect A Intersection 2 Type of traffic control 

o A distinction is made between roundabouts or traffic circles where bicycles do 

have and do not have priority.  

- Aspect A Intersection 3 special use lanes 

o Bicycle tunnel and bicycle street have been added. 

- Aspect A Intersection 4B Crosswalk setbacks 

o A multple choice question was given in the English unit foot. Now there is one 

open question, in which one answers in European unit metre.  

- Part A Intersection 4C Crosswalk signage 

o A distinction is made between pedestrian and bicycle caution signs and the 

following questions a, b, 1 and 2 about the signage are repeated for bicycle 

signal.   

- Part B Roadway 3 Type of curb 

o Curb for pedestrian area and curb for bicycle area are added.  

- Part B Roadway 4 Parking 

o Designed and not designed are added to parallel to curb.  

- Part D Buffer  

o A distinction had been made between buffers between vehicular and bicycle 

area’s and buffers between bicycle and pedestrian area.  

- Part D Buffer 1c en 2c buffer width 

o This is now an open question in metres instead of multiple choice in feet.  

- Part D Buffer 3 - 5 

o Trees and shading were a separate part, now they are added to this part.  

- Part E Sidewalks and bicycle path 

o This part existed only out of sidewalk and had been extended with bicycle 

path. 

o This part had been moved forward. 

- Part E Sidewalks and bicycle path 5 sidewalk width not including buffer 

o The Multiple choices in feet are replaced with an open question in metres. 
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Appendix 4  Score list of Micro Scale Survey 

 

This appendix shows the score list of the Micro Scale Survey after making adaptations 

and additions and is related to chapter 7. 

 

GENERAL 

 

Town 

……………………………………………….. 

 

Confirm date and time (Check time is Pacific Standard Time) 

………………………………………………… 

 

A. INTERSECTION 

 

Names of cross streets of intersection 

1. …………………………………………………………………. 

2. …………………………………………………………………. 

3. …………………………………………………………………. 

4. …………………………………………………………………. 

5. …………………………………………………………………. 

 

Code of intersection (Provided on map) 

…………. 

 

1. Intersection design. Check one answer. 

0 T-shaped (3 legs)  

0 Cross-shaped (4 legs)  

0 Star-shaped (5 legs)  

 
2. Type of Traffic Control. Check all that apply. 

0 No traffic control  

0 Stop sign or traffic signal  

0 Yield sign  

0 Roundabout or traffic circle where bicycles do not have priority 

0 Roundabout or traffic circle where bicycles do have priority 
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3. Special Use Lanes. Check all that apply. 

1 2 3 4 5 

0 0 0 0 0 No special use lanes  

0 0 0 0 0 Right turn lane  

0 0 0 0 0 Continuous right turn lane 

0 0 0 0 0 Single left turn lane  

0 0 0 0 0 Double left turn lane  

0 0 0 0 0 Bicycle lane  

0 0 0 0 0 Bicycle tunnel 

0 0 0 0 0 Bicycle street 

0 0 0 0 0 Dedicated bus lane  

0 0 0 0 0 Taxi queue  

0 0 0 0 0 Other: specify ……………………………………….  

 

4. Crosswalk characteristics: Ask questions A-E for number of intersection legs based on 

Question 1, Intersection Design. 

 

A. Crosswalk marking. Check all that apply. 

1 2 3 4 5 

0 0 0 0 0 None 

0 0 0 0 0 Designated or marked 

0 0 0 0 0 Raised 

0 0 0 0 0 Textured pavement 

 

B. Crosswalk setback. Check one answer. 

1………………. metre 

2 ……………….metre 

3………………. metre 

4………………. metre 

5………………. metre 

 

C. Crosswalk signage. Check all that apply. 

1 2 3 4 5 

0 0 0 0 0 None 

0 0 0 0 0 Flashing lights 

0 0 0 0 0 Pedestrian caution sign  

0 0 0 0 0 Bicyle caution sign 

 

Is there a pedestrian signal? 

0 0 0 0 0 Yes 

0 0 0 0 0 No 

 

Is it button activated?  

0 0 0 0 0 Yes 

0 0 0 0 0 No 
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1. Signal timing – Number of seconds of solid time 

1………………. seconds 

2 ……………….seconds 

3………………. seconds 

4………………. seconds 

5………………. seconds 

 

2. Signal timing – Number of seconds of flashing time 

1………………. seconds 

2 ……………….seconds 

3………………. seconds 

4………………. seconds 

5………………. seconds 

 

Is there a bicycle signal? 

0 0 0 0 0 Yes 

0 0 0 0 0 No 

 

Is it button activated?  

0 0 0 0 0 Yes 

0 0 0 0 0 No 

     

1. Signal timing – Number of seconds of ‘green’ time 

1………………. seconds 

2 ……………….seconds 

3………………. seconds 

4………………. seconds 

5………………. seconds 

 

2. Signal timing – Number of seconds of ‘yellow’ time 

1………………. seconds 

2 ……………….seconds 

3………………. seconds 

4………………. seconds 

5………………. seconds 

 

E. Crosswalk curb condition. Check all that apply. 

0 0 0 0 0 None 

0 0 0 0 0 Raised median or island  

0 0 0 0 0 Curb cuts /wheelchair ramps  
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B. ROADWAY 

 

Name of street of segment 

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Number of vehicular travel lanes in one direction. Check one answer. 

Left Right  street segment 

0 0 0 lanes 

0 0 1 lane  

0 0 2 lanes  

0 0 3 lanes  

0 0 4+ lanes  

 

2. Number of driveways. Check one answer. 

Left Right  street segment 

0 0 0 driveways  

0 0 1 - 2 driveways  

0 0 3 - 4 driveways  

0 0 5+ driveways  

 

3. Type of curb. Check all that apply. 

Left Right  street segment 

0 0 No curb 

0 0 Curb for pedestrian area 

0 0 Curb for bicycle path 

0 0 Right angle or square  

0 0 Rolled  

 

4. Parking. Check all that apply.  

Left Right  street segment 

0 0 No parking  

0 0 Angled parking 

0 0 On-street 90 degree  

0 0 Parallel to curb (designed) 

0 0 Parallel to curb (not designed) 

0 0 Surface parking in front of building  

0 0 Surface parking on the side of building  

0 0 Surface parking behind building  

0 0 Parking garage  

0 0 Pay or metreed parking  
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5. Roadway grade. Check one answer. 

Left Right  street segment 

0 0 No grade or flat 

0 0 Slight grade  

0 0 Moderate grade  

0 0 Steep grade 

 

C. TRAFFIC CALMING 

 

Name of street of segment 

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Presence of speed table or hump. Check one answer. 

0 Current 

0 Not current 

 

2. Presence of signs to reduce speed. Check one answer. 

0 Current 

0 Not current 

 

3. Presence of traffic circle. Check one answer. 

0 Current 

0 Not current 

 

4. Presence of curb extension. Check one answer. 

0 Current 

0 Not current 

 

5. Presence of textured pavement. Check one answer. 

0 Current 

0 Not current 

 

6. Presence of full or partial road closure. Check one answer. 

0 Current 

0 Not current 

 

7. Presence of neck down or narrowing of road mid-block. Check one answer. 

0 Current 

0 Not current 
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D. BUFFER 

 

Name of street 

…………………………………………………………………. 

 

Code of buffer (Provided on map) 

…………. 

 

1. Is there a buffer on the street between vehicular and bicycle areas?  

Left Right street segment 

0 0 Yes 

0 0 No 

 

a. Types of buffers between vehicular and bicycle areas. Check all that apply. 

Left Right  street segment 

0 0 Brick  

0 0 Dirt  

0 0 Grass  

0 0 Shrubs  

0 0 Trees 

0 0 Paved shoulder  

0 0 Gravel shoulder  

 

b. Percentage of street with buffer. Check one answer. 

Left Right  street segment 

0 0 1 - 25% 

0 0 26 - 50%  

0 0 51 - 75%  

0 0 76 - 99%  

0 0 100%  

 

c. Buffer width. Check one answer. 

Left: ………………. Metre 

Right: ………………. Metre 

 

2. Is there a buffer on the street between bicycle and pedestrian areas?  

Left Right street segment 

0 0 Yes 

0 0 No 
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a. Types of buffers between bicycle and pedestrian areas. Check all that apply. 

Left Right  street segment 

0 0 Brick  

0 0 Dirt  

0 0 Grass  

0 0 Shrubs  

0 0 Trees 

0 0 Paved shoulder  

0 0 Gravel shoulder  

 

b. Percentage of street with buffer. Check one answer. 

Left Right  street segment 

0 0 1 - 25% 

0 0 26 - 50%  

0 0 51 - 75%  

0 0 76 - 99%  

0 0 100%  

 

c. Buffer width. Check one answer. 

Left: ………………. Metre 

Right: ………………. Metre 

 

3. Number of trees in buffer. Check one answer. 

Left Right  street segment 

0 0 0 or 1 tree 

0 0 2 - 5 trees  

0 0 6 - 10 trees  

0 0 11 - 20 trees  

0 0 21+ trees  

 

4. Tree spacing in the buffer. Check one answer. 

Left Right  street segment 

0 0 Evenly spaced  

0 0 Irregularly spaced  

 

5. Percentage of the total area of the walkway that is covered by tree canopy, 

awnings, or other structures. Check one answer. 

Left Right  street segment 

0 0 No coverage  

0 0 1- 25%  

0 0 26 - 50%  

0 0 51 - 75%  

0 0 76 - 100%  
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E. SIDEWALKS AND BICYCLE PATH 

 

Name of street of segment 

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Percentage of street with sidewalk and bicycle path. Check one answer. 

Sidewalk   Bicycle path 

Left Right   Left Right street segment 

0  0  0 0 No sidewalk/ bicycle path  

0  0  0 0 1 - 25%  

0  0  0 0 26 - 50%  

0  0  0 0 51 - 75%  

0  0  0 0 76 - 99%  

0  0  0 0 100%  

 

2. Predominant sidewalk and bicycle path material. Check one answer. 

Sidewalk   Bicycle path 

Left Right   Left Right street segment 

0  0  0 0 Asphalt  

0  0  0 0 Concrete  

0  0  0 0 Brick  

0  0  0 0 Stone  

0  0  0 0 Gravel shoulder  

0  0  0 0 Multiple materials 

 

3. Surface continuity. Check one answer.  

Sidewalk   Bicycle path 

Left Right   Left Right street segment 

0  0  0 0 Some portion paved or surfaced 

0  0  0 0 Mostly paved or surfaced  

0  0  0 0 Continuously paved or surfaced  

 

4. Sidewalk and bicycle path quality. Check all that apply.  

Sidewalk   Bicycle path 

Left Right   Left Right street segment 

0  0  0 0 Mainly broken surface material 

0  0  0 0 Small areas of broken surface materials 

0  0  0 0 Uneven surface  

0  0  0 0 Uniform  
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5. Sidewalk width not including buffer. Please fill in answer. 

Sidewalk left: ………………. Metre  Bicycle path left: ………………. Metre 

Sidewalk right: ………………. Metre  Bicycle path right: ………………. Metre 

 

6. Sidewalk and bicycle path obstructions. Check one answer.  

Sidewalk   Bicycle path 

Left Right   Left Right street segment 

0  0  0 0 No sidewalk obstructions  

0  0  0 0 Permanent  

0  0  0 0 Temporary  

0  0  0 0 Permanent and temporary  

 

F. STREET FURNITURE 

 

Name of street of segment  

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Street furniture. Check all that apply. 

Left Right  street segment 

0 0 None of these 

0 0 Benches  

0 0 Bike racks  

0 0 Bollards 

0 0 Bus shelters  

0 0 Bus stops  

0 0 Drinking fountains  

0 0 Flower planters  

0 0 Kiosks  

0 0 Newspaper boxes  

0 0 Pay telephones  

0 0 Pedestrian oriented maps  

 

0 0 None of these 

0 0 Public Art  

0 0 Public toilet facilities  

0 0 Sidewalk cafe or food vendor  

0 0 Street lighting 

0 0 Street name signs  

0 0 Trash or recycling cans  

0 0 Utility / electric poles 

0 0 Other: specify……………………………………………. 
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2. Spacing of street lights. Check one answer. 

Left Right  street segment 

0 0 0 lights 

0 0 1 light  

0 0 Evenly spaced  

0 0 Irregularly spaced  

 

3. Number of street lights. Please fill in answer. 

Number of street lights on street segment left: ……… 

Number of street lights on street segment right: ……… 

 

G.  PRIVATE DEVELOPMENT 

 

Name of street of segment 

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Smallest setback from walkway. Check one answer.  

Left Right  street segment 

0 0 No building  

0 0 < 5 metre  

0 0 6 - 10 metre  

0 0 11 - 15 metre 

0 0 16 - 30 metre 

0 0 > 31 metre 

 

2. Largest setback. Check one answer.  

Left Right  street segment 

0 0 No building  

0 0 < 5 metre  

0 0 6 - 10 metre  

0 0 11 - 15 metre 

0 0 16 - 30 metre 

0 0 > 31 metre 

 

3. Setback consistency. Check one answer. 

Left Right  street segment 

0 0 Mostly consistent  

0 0 Mostly inconsistent  
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4. Setback usage. Check all that apply. 

Left Right street segment 

0 0 None of these 

0 0 Private yard 

0 0 Awning  

0 0 Bike racks  

0 0 Building ledge or benches 

0 0 Driveways for delivery vehicles 

0 0 Dumpster  

0 0 Fences or walls (can see through)  

0 0 Fences or walls (obstructing view)  

0 0 Landscaping or planter boxes  

0 0 Outdoor patio for restaurant or cafe  

0 0 Park/open space 

0 0 Parking lot or space 

0 0 Pedestrian walkway  

0 0 Signs  

0 0 Other: specify ………………………………………………………… 

 

5. Shortest building height. Check one answer. 

Left Right  street segment 

0 0 1 - 2 stories (verdieping) 

0 0 3 - 5 stories  

0 0 6 - 15 stories  

0 0 16 + stories  

 

6. Tallest building height. Check one answer. 

Left Right  street segment 

0 0 1 - 2 stories  

0 0 3 - 5 stories  

0 0 6 - 15 stories  

0 0 16 + stories  

 

7. Facade step back. Check one answer. 

Left Right  street segment 

0 0 Yes  

0 0 No  

 

8. Percentage of buildings in disrepair. Check one answer. 

Left Right  street segment 

0 0 0%  

0 0 1 - 25%  

0 0 26 - 50%  

0 0 51 - 75%  

0 0 76 - 100%  
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9. Percentage of visible street level interior. Check one answer.  

Left Right  street segment 

0 0 0%  

0 0 1 - 33%  

0 0 34 - 66%  

0 0 67 - 100%  

 

10. Perceived eyes on street from windows, porches, and verandas. Check one answer. 

Left Right  street segment 

0 0 0%  

0 0 1 - 33%  

0 0 34 - 66%  

0 0 67 - 100%  

 

11. Building uses. Check all that are current. 

Left Right  street segment 

0 0 None of these 

0 0 ATM free standing 

0 0 Auto-oriented stores (car parts, car repairs, etc)  

0 0 Bank  

0 0 Bar 

0 0 Cafe or coffee shop  

0 0 Chain convenience store 

0 0 Community center  

0 0 Convenience store “Mom and Pop” 

0 0 Day care  

0 0 Dry cleaning/coin laundry  

0 0 Dwelling - single-family   

0 0 Dwelling - multi-family  

0 0 Food Market 

 

0 0 None of these 

0 0 Furniture or appliance store  

0 0 Gas station  

0 0 Grocery store 

0 0 Hotel 

0 0 Library 

0 0 Liquor Store  

0 0 Multiple commercial uses  

0 0 Offices – government 

0 0 Offices – unspecified/misc 

0 0 Photocopy store  

0 0 Post office 

0 0 Professional services (doctor, lawyer, etc)  
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0 0 None of these 

0 0 Retail store – big box large chaing  

0 0 Retail store - small chain 

0 0 Salon, barber shop  

0 0 School  

0 0 Specialty shop/ local gift 

0 0 Video store  

 

12a. Number of restaurants uses.  

Write in Number observed left: ……….. 

Write in Number observed right: ……….. 

 

12b. Number of fast food uses.  

Write in Number observed left: ……….. 

Write in Number observed right: ……….. 

 

12c. Number of food drive-thru windows.  

Write in Number observed left: ……….. 

Write in Number observed right: ……….. 

 

H. COMMUNITY OPEN SPACE 

 

Name of street of segment  

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Types of open/public space adjacent to the street. Check all that 

apply. 

Left Right  street segment 

0 0 None  

0 0 A park  

0 0 A community garden  

0 0 A courtyard  

0 0 Recreation facilities, courts, or playing fields  

0 0 Agricultural land  

0 0 Forest  
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2. Open/public space amenities accessible from the street. Check all that apply. 

Left Right  street segment 

0 0 None  

0 0 Benches  

0 0 Drinking fountains  

0 0 Play structures  

0 0 Tennis courts  

0 0 Swimming pool  

0 0 Walking path, paved or unpaved  

0 0 Bike path, paved or unpaved  

 

3. Presence of other pedestrian routes connected to the sidewalk. Check all that apply. 

Left Right  street segment 

0 0 No other routes  

0 0 Path/ alley thru park/ vacant lot  

0 0 Alley between buildings  

0 0 Path from end of cul-de-sac 

 

I. NEGATIVELY PERCEIVED CHARACTERISTICS 

 

Name of street of segment  

…………………………………………………………………. 

 

Code of segment (Provided on map) 

…………. 

 

1. Presence of incivilities. Check all that apply. 

Left Right  street segment 

0 0 None  

0 0 Graffiti  

0 0 Posters/stickers (unauthorized) 

 

2. Maintenance and cleanliness. Check all that apply. 

Left Right  street segment 

0 0 None 

0 0 Structures with cosmetic disrepair 

0 0 Substantial litter  

0 0 Abandoned, boarded-up buildings 

0 0 Abandoned vehicles  
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Appendix 5  Manuel Micro Scale Survey 

 

This appendix shows the manual of the micro scale survey given in appendix 4 and is 

related to chapter 7. 

 

A. Intersection  

A1. Intersection Design  

An intersection, this can be a roundabout as well, is formed at the meeting point of two 

or more street segments. A street segment that radiates out from the intersection is 

referred to as a leg. The number of legs may be counted based on the number of 

directions one may travel from the intersection. Intersections normally conform to one of 

two possible designs: T-shaped or cross-shaped. T-shaped intersections are formed when 

one street segment terminates at the intersection of another segment (3 legs). This is in 

contrast to cross-shaped intersections where each intersecting street segment continues 

beyond the intersection itself (4 legs). A third design variant less commonly found is 

referred to as a star-shaped intersection. It is similar to the cross-shaped intersection, 

but is made up of 5 or more legs.  

 

T-shaped  Cross-shaped 

 Star-shaped  

 

A2. Traffic Controls  

Traffic controls are devices that control the flow of vehicular traffic.  

Stop signs and traffic signals ensure that vehicles will stop for a certain period of time to 

allow other vehicles, pedestrians, and non-motorized vehicles to cross the intersection.  

Yield signs indicate right-of-way.  

Roundabouts and traffic circles are designed to slow traffic 

speed through an intersection. They are elements placed 

in the center of an intersection, which diverts traffic 

around the center of the intersection.  
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A3. Special Use Lanes  

Special use lanes are traffic lanes designated for specific uses. These uses are indicated 

by markings on the pavement and/or signage near the special use lane (e.g. bus and 

bicycle lanes).  

Right turn lanes allow vehicles in that lane only to turn right. The special use lane does 

not exist beyond the intersection  

Continuous right turn lanes are dedicated only to right turning vehicles; however, the 

lane exists from intersection to intersection and through traffic is restricted.  

Single left turn lanes allow vehicles only to turn left from that lane.  

Double left turn lanes dedicate two lanes specifically for left turns.  

Bicycle lanes are dedicated to bike traffic only.  

Bicycle tunnel are dedicated to bike traffic only and goes under a roadway or railway. 

Bicycle street are streets with mixed traffic where cyclists have a dominant position and 

motorized traffic is allowed but should not be dominant. 

Dedicated bus lanes are traffic lanes permitting bus use only.  

Taxi queues are dedicated lanes that allow for taxi passenger loading and unloading only.  

 

A4. Crosswalk Characteristics  

Crosswalks are paths for pedestrians to safely cross a street.  

 

A4a. Crosswalk Marking  

Designated or marked crosswalks: Striped crosswalks signify the crossing path for 

pedestrians by markings on the pavement.  

Raised crosswalks indicate the crossing path by a surface slightly elevated from the 

street pavement.  

 

  
 

Textured pavement on crosswalks is characterized by variations in the material along the 

crosswalk that distinguishes it from the street portion dedicated to vehicular traffic.  
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A4b. Crosswalk setback:  

Crosswalk setback is defined as the distance from the leading edge of the crosswalk 

(nearest to the intersection) to the edge of the roadway parallel to the crosswalk.  

  
 

A4c. Crosswalk Signage  

Flashing lights may be found at a crosswalk that informs vehicle operators of the 

presence of crossing pedestrian. They can also function to let pedestrians know where a 

crosswalk exists.  

Pedestrian caution signs inform vehicle operators of the presence of crossing pedestrians.  

 

A4ca. Pedestrian signals  

Some intersections are equipped with light signals that regulate the movement of 

pedestrians along the crosswalk in a safe manner.  

 

A4cb. Button Activated  

At some intersections these signals will only indicate that it is safe to proceed if a button 

is pressed, thus letting the system know a pedestrian wants to cross. Others operate 

automatically, usually in high traffic volume areas, thus eliminating the need for a button 

to trigger the signaling system.  

Signal timing: Both pedestrian triggered and automatic signaling systems are 

programmed to indicate safe crossing for specified periods of time.  

 

A4c1. Number of seconds solid time  

This time is recorded by noting the number of seconds from the time the signal 

indicates safe crossing (Walk) to the time it changes to a no-crossing signification (solid 

“Don’t Walk”) or a flashing signal.  

 

A4c2. Number of seconds of flashing time  

This time is recorded by noting the number of seconds from the time the signal begins 

flashing until it changes to a no-crossing signification (solid “Don’t Walk”).  

 

A4d. Crosswalk Signage  

Flashing lights may be found at a crosswalk that informs vehicle operators of the 

presence of crossing cyclists. They can also function to let pedestrians know where a 

crosswalk exists.  

Bicycle caution signs inform vehicle operators of the presence of crossing cyclists.  
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A4da. Bicycle signals  

Some intersections are equipped with light signals that regulate the movement of cyclists 

along the crosswalk in a safe manner.  

 

A4db. Button Activated  

At some intersections these signals will only indicate that it is safe to proceed if a button 

is pressed, thus letting the system know a pedestrian wants to cross. Others operate 

automatically, usually in high traffic volume areas, thus eliminating the need for a button 

to trigger the signaling system.  

Signal timing: Both bicycle triggered and automatic signaling systems are programmed to 

indicate safe crossing for specified periods of time.  

 

A4d1. Number of seconds ‘green’ time  

This time is recorded by noting the number of seconds from the time the signal indicates 

safe crossing (cycle) to the time it changes to a no-crossing signification (yellow) or a 

flashing signal.  

 

A4d2. Number of seconds of ‘yellow’ time  

This time is recorded by noting the number of seconds from the time the signal is yellow 

until it changes to a no-crossing signification (red).  

 

A4e. Crosswalk curb  

Raised median or island: an elevated area in the middle of the crosswalk or crosswalk 

area of a roadway. Sometimes fitted with a gap to allow pedestrians to walk through at a 

crosswalk, they are often called "pedestrian refuges."  

 

  
Wheelchair ramps provide access from a sidewalk to a 

street crosswalk for wheelchairs by creating a cut in 

the curb and extending a gently sloped surface from 

the sidewalk to the street.  

 

 

B. Roadway  

A street segment is the portion of the street between 

two intersections. Each street segment has a left side 

and a right side – and is the unit of analysis for this survey.  
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B1. Vehicular Travel Lane:  

This refers to the number of distinct, usually marked, paths a vehicle can travel along on 

the street segment. If there are no markings, it usually can be assumed there are two 

travel lanes; one in each direction. Special lanes, such as dedicated right turn lanes, and 

temporary travel lanes are not counted.  

If there is a one-way street, rate the travel lanes from the side of the street in which you 

are travelling in the same direction as traffic.  

 

B2. Driveways:  

Driveways allow vehicles to access parking areas from the street and are usually created 

through curb cuts.  

 

B3. Curb Type:  

Curbs act as a buffer between vehicular, 

bicycle and pedestrian areas. Usually made of 

concrete (=beton), curbs often act to channel 

water drainage to storm drains.  

Curb for pedestrian area: Curbs which 

distinguish the vehicular and bicycle, and 

pedestrian area. 

 

Curb for bicycle path: Curbs which distinguish the vehicular 

and bicycle area. 

Right angle or square: Right angle or square curbs are 

distinguished by their curving slope from the street to the 

sidewalk or buffer. 

Rolled: Rolled curbs are distinguished by their curving slope 

from the street to the sidewalk or buffer.  
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B4. Parking  

Many variations of designated parking areas may be found. There is “street” parking, 

parking structures, surface lots, metreed parking, free parking, and pay lots. On-street 

parking describes vehicular parking that is accessed directly from travel lanes and shares 

the same surface area, unlike off-street parking, where vehicles must use a driveway 

that connects travel lanes and dedicated parking areas.  

Angled Parking: Vehicles park in spaces at a 30 or 45 degree angle relative to the 

direction of travel lanes.  

 

  
 

On-street 90 degree: Vehicles must turn into the parking slip at a right angle.  

Parallel to curb (designed) means the vehicle parks on the street facing the same 

direction that traffic flows and is meant to park here. 

Parallel to curb (not designed) means the vehicle parks on the street facing the same 

direction that traffic flows and is not meant to park here, but tolerated. 

Surface parking refers to areas of parking off the street without any type of structure 

covering it. These areas can be sited in front of a building, on the side, or in back of it. 

Surface parking can be paved with a variety of materials including asphalt, concrete, 

brick, stone, or even dirt.  

 

 

 

 

 

 

 

 

 

 

 

Surface parking lot in front of building  Surface parking lot on the side of building  

 

 

Parking garages are enclosed structures designed for vehicular parking. They can be 

single or multi-storied structures. They may have simple and unassuming facades or 

decorative ones.  

Signs or the presence of metres can identify pay or metreed parking.  
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B5. Roadway grade: This refers to the slope of a street or the change in elevation from 

one point to another.  

No grade or flat streets have no distinguishable change in slope from one point to 

another.  

Slight grade: A change in slope that has little effect on the over-all appearance and 

character of a street. It also would not affect the flow of traffic or require any special 

parking adjustments.  

Moderate grade: A street with a moderate grade would require vehicles parked on the 

street turn their wheels into the curb.  

Steep grade: A fairly steep street has a significant affect on the design of surrounding 

building and pedestrian areas as well as the flow of traffic.  

 

C. Traffic Calming  

Definitions of traffic calming vary, but they all share the goal of reducing vehicle speeds 

and improving safety for drivers and pedestrians. Design measures compel drivers to 

slow down, or act to exclude or divert traffic altogether.  

 

C1. Speed table or hump: Speed humps are rounded 

raised areas placed across the roadway. They are 

generally 10 to 14 feet long (in the direction of 

travel), making them distinct from the shorter "speed 

bumps" found in many parking lots, and are 3 to 4 

inches high. They are often tapered as they reach the 

curb on each end to allow unimpeded drainage. 

Speed tables are flat-topped speed humps often 

constructed with brick or other textured materials on 

the flat section. Speed tables are typically long enough 

for the entire wheelbase of a passenger car to rest on 

the flat section.  

 

 

 

 

 

 

C2. Signs to reduce speed: Signs to reduce speed 

take on a variety forms. Generally they are reminders of the legal speed limit or suggest 

a reduction of speed at certain points. Signs may also inform drivers of the presence of 

pedestrians, children at play, or other “slower” vehicles. They can be located on the 

sidewalk, on islands, on medians, or hanging over the street. Look for official permanent 

signs and do not include signs in people’s yards.  

 

C3. Traffic circle: Traffic circles are raised islands placed in the street segment around 

which traffic circulates. Do not include if the traffic circle is at an intersection. This is 

rated in Section A.  
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C4. Curb extension: Curb extensions are created by extending a portion of the curb 

out into the normal flow of traffic. This can be 

accomplished by installing raised islands beyond the 

normal width of a sidewalk or by including stand-alone 

curb extensions. Also called chicanes, curb extensions 

can alternate from one side of the street to the other, 

forming S-shaped curves. A common configuration is to 

have two curb extensions at an intersection.  

 

C5. Textured pavement: Textured and colored 

pavement includes the use of stamped pavement or 

alternate paving materials to create an uneven 

surface for vehicles to traverse. They may be used to 

emphasize either an entire intersection or a 

pedestrian crossing, and are sometimes used along 

entire street blocks.  

 

C6. Full or partial road closure: Half closures are barriers that block travel in one 

direction for a short distance on otherwise two-way streets. Full street closures are 

barriers placed across a street to completely close the street to through-traffic, usually 

leaving only sidewalks open.  

 

C7. Neckdown or narrowing of road mid-

block: Neckdowns are similar to curb extensions 

except they occur mid-block. They narrow the 

roadway by extending the normal sidewalk or 

buffer width out into the normal roadway width. 

Stand-alone neckdowns also can be found.  
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D. Buffers  

D1a Buffers separate vehicular and pedestrian zones parallel to the edge of paved roads. 

They often occupy space between traffic lanes and walking paths that is not intended for 

either vehicle traffic or walkers. A variety of methods and materials can function as 

buffers.  

No buffer  

Brick  

Dirt  

Grass  

Shrubs  

Trees  

Paved shoulder  

Gravel shoulder  

 

 

No buffer 

 

    
Dirt       Shrubs 

 

  
Trees       Paved Shoulder  

 

D1b. Percentage of street with buffer  

D1c. Buffer width: This is measured by calculating the distance the buffer covers from 

the curb or edge of street segment to the primary walking surface. Variations in buffer 

width along a single street segment are common, so record the most typical buffer width.  
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D3. Number of trees (in the buffer): Count all the trees in the buffer or walkway. Do not 

count trees in the setback between the walkway and building.  

 

D4. Tree spacing:  

Evenly spaced: Code if the general impression is even spacing.  

Irregularly spaced: Based on your general impression.  

 

D5. Canopy coverage refers to percentage of the total area of the walkway that is 

covered by the total cumulative canopy from trees, awnings, or other structures that 

would provide shade to the walkway. Assume that leaves are on trees.  

 

E. Sidewalks  

E1. Street with Sidewalks: A sidewalk is the portion of a roadway that is dedicated 

primarily for the use of pedestrians. 

 

E2a. Predominant Sidewalk Material: (Choose one)  

Asphalt  

Concrete  

Brick  

Stone  

Gravel shoulder  

Multiple materials  

 

E3. Surface continuity  

Some portion paved or surfaced: Less than half  

Mostly paved or surfaced: More than half, but not all.  

Continuously paved or surfaced  

 

E4. Sidewalk quality  

Mainly broken pavers/surface material: More than half of the sidewalk has broken 

materials.  

Small areas of broken pavers/surface material: Less than half.  

Uneven surface: Unevenness can be caused by poor quality of surface materials or tree 

roots distorting the surface. (Bv. Stukke stoep, boomwortels door paden) 

 

  
Asphalt        Concrete  
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Uniform: Almost all of the surface materials are smooth and in good repair.  

 

E5. Sidewalk width outside buffer 

 

E6. Sidewalk obstructions are objects that disrupt the normal flow of pedestrian traffic. 

Some obstructions are permanent. This means the obstruction cannot be easily removed 

from its location. Examples are fire hydrants or light posts. Some obstructions are 

temporary, meaning, they can be removed if necessary with relatively little effort or 

effect on the sidewalk. Examples might include benches or newspaper boxes.  

Only code obstructions that are in the walkway space, not those in the buffer. (Choose 

one)  

No sidewalk obstructions  

Permanent  

Temporary  

Permanent and Temporary  

 

  
Permanent Obstructions  Temporary Obstructions  
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F. Street Furniture  

F1. Street Furniture: Street furniture refers to all the elements that fill the pedestrian 

“right of way” and contribute to the character of the street. Unlike elementary features 

such as paving material, curbs, curb cuts and sidewalk width, street furniture can be 

relatively easy to add or remove from the streetscape. Their function is to enhance the 

pedestrian experience by creating a space for more than just movement of bodies. Do 

not include furniture that exists in the setback from the edge of the pedestrian right of 

way to the structure.  

 

Benches: Street benches are freestanding structures specifically designed for pedestrians 

to sit. They can be made from wood, concrete, metal, plastic, or a combination of 

materials. Benches are often bolted into the sidewalk, but some can also be found that 

are movable. Sometimes benches are designed as an integral part of another urban 

design element such as bus shelters. Note, while many other features, such as steps or 

planters, may be used for sitting, they are not considered benches if they serve other 

primary functions.  

 

Bike racks: Bike racks are places where bicyclists can park their bikes and secure them, 

usually to a metal “rack.” Several different materials and designs function as bike racks. 

Include any type of bike storage device, including locking boxes  

 

Bollards: The essential function of a bollard is to block access to certain areas to either 

vehicular or pedestrian traffic. In some cases bollards act to block off access to both 

pedestrians and vehicles. They can also function as guides to regulate both vehicle and 

pedestrian traffic flows. Bollards can be thought of as barriers and come in a wide 

assortment of forms. The most common bollard 

type is that of a strong vertical post affixed to a 

surface area. Bollards can be stand alone 

elements, but are often grouped together. They 

can be retractable, temporary, or permanent 

features.  

 

Bus shelters: A bus shelter is a place where a bus 

will stop to let passengers board or exit the bus. 

A bus shelter will have a roof to keep waiting passengers dry in inclement weather or 

shaded during hot and sunny days.  

Bus stops: A bus stop is the place where a bus will stop to let passengers board or exit 

the bus. Typically a bus stop is marked by a bus sign and may include benches and 

schedules.  

Drinking fountains: Places where the public can get a drink of fresh water for free.  

Flower planters: Places where flowers or other vegetation are planted.  

Kiosks: Kiosks are freestanding structures that sell some sort of product or provide 

information services. They can be identified by their relationship to the building lining the 

street. They are not permanently affixed to buildings, are usually small, and can be 

located in the middle or off to the side of a public space. Kiosks may or may not be 

staffed. They can include boxes for free periodicals.  
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Newspaper boxes: Newspaper boxes are typically bolted into the sidewalk and allow 

pedestrians to drop money into the box to purchase a newspaper or other periodical 

without a mediating service worker.  

Pay telephones: Telephones located in public areas and intended for public use.  

Pedestrian oriented maps: Publicly accessible maps specifically for pedestrians to find 

places and plan trips.  

Public art: This is art officially sanctioned and approved by the city. Public art often takes 

the form of sculpture or three-dimensional objects that have no function other than as 

art. Marketing efforts such as billboards, while are often visually stimulating, do not 

constitute public art is the strict sense since there is a primary reference to a product 

other than the visual image itself.  

Public toilet facilities: Places where anyone may use the restroom, for free or pay.  

Sidewalk café or food vendor: Places where people can buy food that are not a part of 

the permanent architecture lining the street. Do not include outdoor patios for 

restaurants or café’s. (Bv. Snackbar in aanhanger, viskraam in kar, staat niet vast in 

straat beeld. Staat er bv. 1 keer per week) 

Street lighting: Any lighting device that purposely illuminates a portion of the street.  

Street name signs: Found mainly on dedicated aluminum or wood poles, street name 

signs indicate the name of the street parallel to the sign. They can be found in various 

colors, materials, and fonts.  

Trash or recycling cans: Receptacles for collection of refuse. They can range from small 

aluminum baskets to large steel dumpsters.  

Utility/electric poles: Tall, vertical poles made of wood or metal that carry utility cables. 

They normally are placed in regular intervals along a continuous path that link hanging 

cable segments.  

 

F2. Spacing of street lights  

Street lights: Any lighting device that purposely illuminates a portion of the street.  

0 or 1 lights  

Evenly spaced: Exact spacing is not needed, especially at corners; but they should 

appear even.  

Irregularly spaced: Based on your general impression. 
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F3. Number of street lights: Record number observed.  

 

G. Private Development  

Setback: A setback is the horizontal distance from the edge of a walkway to the edge of 

a building. Setbacks often contain landscaping, street furniture, connecting pathways, 

and parking lots.  

 

 
 

G1. Smallest setback from walkway  

G2. Largest setback from walkway  

G3. Setback consistency: There are only a few exceptions to consistent setback  

Mostly consistent: Twenty-five percent or more of the building setbacks on the street 

segment are the same or nearly the same.  

Mostly inconsistent: Less than 25% of the building setbacks on the street segment are 

the same or nearly the same.  

 

    
Mostly consistent    Mostly inconsistent 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 91 

G4. Setback usage: How is the area between the edge of the walkway and building 

utilized? (Select all that apply)  

Private yard: If private yard is selected, do not rate additional setback uses.  

Awning: A roof-like structure, often made of canvas or plastic, that serves as a shelter, 

as over a storefront, window, door, or deck.  

 
 

Bike racks: Bike racks are places where bicyclists can park their bikes and secure them, 

usually to a metal “rack.” Several different materials and designs function as bike racks. 

Include any type of bike storage device, including lock boxes.  

Building ledge or benches: Street benches are freestanding structures specifically 

designed for pedestrians to sit. They can be made from wood, concrete, metal, plastic, or 

a combination of materials. Benches are often bolted into the sidewalk, but some can 

also be found that are movable by anyone. Sometimes benches are designed as an 

integral part of another urban design element such as bus shelters. Note, while many 

other features, such as steps or planters, may be used for sitting, they are not 

considered benches if they serve other primary functions.  

Building ledges are places where people can sit that are a part of the architecture of the 

development. Code, based on your general impression, if someone can sit on the ledge 

comfortably.  

Driveways for delivery vehicles  

Dumpster (Vuilcontaines voor bv. Glas) 

  
Fences or walls (can see through)  
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Fences or walls (obstructing view)  

Landscaping or planter boxes: Places where flowers or other vegetation are planted.  

Outdoor patio for restaurant or café: Tables and chairs or benches are provided for 

diners.  

Park/Open space  

Parking lot or space  

Pedestrian walkway: A pedestrian walkway in the setback is a connecting path leading 

from the primary pedestrian right-of-way to a development, or connecting to an alley or 

other street.  

Private yard  

Signs: Found mainly on dedicated aluminum or wood poles, street name signs indicate 

the name of the street parallel to the sign. They can be found in various colors, 

materials, and fonts. Only include relatively permanent signs, such as those advertising a 

store or professional service. Do not code very temporary or minor signs such as those 

for a security company or political candidate.  

 

G5. Shortest building height  

G6. Tallest building height  

G7. Façade step back refers to any variations in the horizontal depth of construction 

as it rises from street level. If the façade of a building changes its depth into the center 

of the lot as it rises from street level then this would be regarded as a façade step back. 

(Uitsteeksles en inhammen van een gebouw) 

 

  
Façade step back  
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G8. Buildings in disrepair specifically describe structural problems with a building, not 

its cosmetic make-up. Examples may include broken or boarded-up windows, holes in 

walls, rotting or broken wood.  

 

G9. Visible street level interior describes the transparency of a structure: 

Transparency is accomplished through the installation of see-through windows or 

openings in the building to the outside. Estimate total percentage of building frontage 

that has see-thru windows or openings on the ground floor.  

 

G10. Perceived eyes on street from windows, porches, and verandas: The concept of 

perceived eyes on the street describes the amount of informal surveillance of the street. 

If a window overlooks a street segment it is possible for someone to be looking out. The 

theory is that law-breakers are less likely to commit a crime if they perceive the 

possibility of someone watching them. Thus, features such as windows, porches, and 

verandas provide opportunities for this kind of surveillance, which in turn gives 

pedestrians the perception of safety. To answer this question, first identify the existence 

and location of any windows, porches, or veranda facing the street segment. Then 

estimate the total percentage of the street segment that can be viewed from these 

features together.  

 

   
High percentage of street is visible   Low percentage of street is visible  

 

G11. Building uses (Choose all that apply)  

ATM Free standing: An automated teller machine that is not integrated into the 

architecture of a building. Free standing ATMs can be relocated without disturbing the 

integrity of a structure.  

Auto-oriented stores (car parts, car repairs, etc.)  

Bank  

Bar: A business whose primary purpose is to provide a place where people can purchase 

and drink alcohol. Little or no food is served in bars.  

Café or coffee shop: A business that chiefly sells coffee beverages, but usually sell food 

as well.  
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Chain convenience store chain: Includes any shop that sells a variety of household 

products and food items and is one of multiple locations. They are normally much smaller 

than grocery stores. Examples include 7-11 and AM-PM.  

Community center: Community centers can be comprised of many different functions and 

facilities. A community center provides services to the community free of charge or for a 

nominal fee. Types of services include recreation, educational, and social.  

Convenience store “Mom and Pop”: Same as chain convenience store, but is typically one 

of a kind and not a corporate business.  

Day care: A business specializing is childcare.  

Dry-cleaning, coin laundry:  

Dwelling single-family: This refers to a structure designed to house only a single family, 

such as detached houses.  

Dwelling multi-family: This refers to a structure designed to house more than one family, 

such as apartments, duplexes, condominiums, town homes, or row houses.  

Food market: A food market is characterized by usually selling exclusively food products. 

They are often specialized and smaller than grocery stores.  

Furniture or appliance store  

Gas station: A place where people can purchase and fuel their vehicles.  

Government offices  

Grocery store: A business that sells a majority of foodstuff and also household items. 

Grocery stores are distinguished from convenience stores in that they are typically larger 

and focus mainly on selling food.  

Hotel  

Library  

Liquor store: A business whose primary function is to sell alcohol, but may also sell other 

snacks and household items. Patrons cannot drink alcohol on the premises.  

Multiple commercial uses: A building with many different businesses operating 

simultaneously. Code this category when there appears to be commercial uses you 

cannot see from the street, such as a mall or a multi-story building with commercial uses 

above the ground floor. Also, code the uses you can see from the walkway.  

Offices – government  

Offices-unspecified or miscellaneous: This includes offices that do not fit other categories 

or whose uses cannot be determined from the walkway.  

Photocopy store  

Post office: Can include private postal services such as Postal Annex and Mailboxes etc.  

Professional services (doctor, lawyer, etc.): Includes hospitals, clinics, real estate, and 

accountants.  

Retail store “Big Box” or large chain: Large retail stores that sell a wide variety of 

products and are corporate controlled. Examples are Wal-Mart and K-mart.  

Retail store small chain: Smaller stores that normally sell a specialized product such as 

shoes or cell phones and are one of many corporate locations.  

Salon, barbershop  

School: Can be any type of school (k-12, vocational, community college, university).  

Specialty shop/local gift  

Video store: A business whose chief products are filmic DVDs and/or videocassette sells 

and rental.  
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G12a. Number of restaurants uses  

Restaurants: Restaurants are distinguished from fast food chains by the fact that they 

focus on serving sit-down meals and do not have drive-thru or walk-up windows. 

Restaurants can be chains as well as unique establishments. Include non-chain food 

uses.  

 

G12b. Number of fast food chain uses  

Fast food chains: These restaurants usually have drive-thru or walk-up windows and 

focus on serving food quickly. Examples are Taco Bell, McDonalds, Burger King, and 

Subway. Can be a regional or national chain.  

 

G12c. Number of food drive-thru windows  

This is not exclusive of fast food uses already rated.  

 

H. Community Open Space  

H1. Types of open/public space adjacent to the street  

Park: An artificially landscaped area that may be comprised of grass, trees, shrubs, 

flowers, pedestrian pathways, benches, fountains, waterfalls, playgrounds, and other 

amenities. Parks usually have multiple functions, but may be specialized.  

Community garden: A public place where residents can meet and grow fresh fruits, 

vegetables, plants, and flowers.  

Courtyard (binnenplaatsje): A courtyard is defined as a yard partially or wholly 

surrounded by walls or fences and is attached to a particular building. It is publicly 

accessible and has some form of public use. A courtyard of an apartment complex is not 

for public use and would not be included here.  

Recreation facilities, courts, or playing fields: Places designed for specific sporting 

activities.  

Agricultural land: Commercial land used for growing fruits and vegetables or rearing 

livestock.  

Forest: Consists of relatively undisturbed land in its natural state. 

H2. Open/Public space amenities accessible from the street: While the following 

amenities may not be directly on the street, they often will be accessible via a connecting 

path or gateway. Generally, if the amenities are within view of the street it would be 

accessible in some form or another. If not in view, like an indoor pool, then the amenity 

is not accessible from the street.  

Benches  

Drinking fountains  

Play structures: Playground equipment will normally satisfy this variable.  

Tennis courts  

Swimming pool  

Walking path, paved or unpaved: To distinguish between dedicated walking and biking 

paths. Look for signs indicating intended use.  

Bike path, paved or unpaved: Not on the street.  
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H3. Presence of other pedestrian routes connected to the sidewalk  

Path/alley through park/vacant lot  

Alley between buildings  

Path from end of cul-de-sac: Only pedestrians can travel past the end of the cul-de-sac 

or dead end street.  

 

I. Negatively Perceived Characteristics  

I1. Incivilities  

Graffiti is usually is characterized by walls or street furniture spray painted with “tags” or 

the initials of the “tagger.” Sometimes images are included in the tag, but the existence 

of spray painted murals does not necessarily imply uncivil graffiti since many property 

owners and communities invite graffiti artists to produce such artwork. Observer has to 

decide whether it is wanted or unwanted.  

Posters and stickers: Unauthorized signage on buildings, poles, or utility boxes.  

 

I2. Maintenance and Cleanliness  

Structures in disrepair describe buildings with cosmetic flaws such as peeling paint, 

broken windows, and dirty facades.  

Substantial litter is indicated by the presence of an inordinate amount of trash in gutters, 

on sidewalks, and in the street, on public or private property.  

Abandoned, boarded-up buildings  

Abandoned vehicles: On public or private property  

 

  
Structure in disrepair    Cosmetic disrepair  
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Appendix 6  Survey questions 

 

This appendix shows the survey questions asked for the analysis of chapter 8.  

 

 

Survey number 

……………………………………. 

 

District 

0 Southeast Houten 

0 Veldhuizen 

 

Address  

………………………………………… 

 

 

Introduction  

 

Thank you for your time. I’m a student of the Vrije University and at this moment I’m 

in training at the Netherlands Environmental Assessment Agency. I’m completing a 

research to identify if there is a relation between the design of a district and health. My 

research project will advice how to improve the bicycle policy of the Netherlands. Your 

participation will possibly - indirectly – affect the improvement of the design of your 

district. You have been random selected for this survey and your answers will anonymous 

be incorporated in a report and a public currentation in October. Please be aware that 

while some questions will allow you to select only one answer, others give you the option 

to give your own opinion. The survey will take approximately five minutes. 

 

 

Design of your district 

Listed below are the questions requiring answer for the research project. 

 

1. Can you indicate when you moved to this dwelling? 

……………………………………………………………………………………………………………………………………. 

 

2. What was your previous place of residence? 

0 The current district 

0 The current residence (Houten, Utrecht) 

0 Another residence, being …………………………….. 
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What motivated you most in choosing your current district as a place to live? 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

 

Can you indicate which reason was the most important one and which the least 

important, the most important one is number 1, the following 2 and so on. 

 

3. Can you indicate in which extent the following reasons were important or 

unimportant to move to the current district? 

 Very Moderately Little Not 

 Important important important important 

Parking facilities in front 0 0 0 0 

of the dwelling 

Playing facilities for children in  0 0 0 0 

the district 

Cycling facilities in the district  0 0 0 0 

Traffic safety in the district 0 0 0 0 

Closer to work 0 0 0 0 

Silence in the district 0 0 0 0 

Foliage in the district 0 0 0 0 

Space in the district 0 0 0 0 

 

4. About your former district, can you indicate in which extent you used following 

means of transport? 

 Never sometimes regular practically  

     always  

Car/ motorcycle 0 0 0 0 

Bicycle 0 0 0 0 

Scooter/ moped 0 0 0 0 

Walking 0 0 0 0 

Public transport with cycling or 0 0 0 0 

walking as pre-transportation 

Public transport with car as  0 0 0 0 

pre-transportation 

Otherwise ……………….. 0 0 0 0 
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5. What motivated you most in choosing these means of transport while living in 

your former district? 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

 

6. Can you indicate in which extent you use following means of transport in your 

current district? 

 Never sometimes regular practically  

     always  

Car/ motorcycle 0 0 0 0 

Bicycle 0 0 0 0 

Scooter/ moped 0 0 0 0 

Walking 0 0 0 0 

Public transport with cycling or 0 0 0 0 

walking as pre-transportation 

Public transport with car as  0 0 0 0 

pre-transportation 

Otherwise ……………….. 0 0 0 0 

 

7. What motivated you most in your choosing of a main means of transport current 

district? 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

 

So, you moving did/didn’t effect your choice of transport.  

 

8. Can you give the reasons why you did/ did not change in transportation? 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 
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9. Can you indicate in which extent you use following means of transport to commute 

in your current district? 

 Never sometimes regular practically  

     always  

Car/ motorcycle 0 0 0 0 

Bicycle 0 0 0 0 

Scooter/ moped 0 0 0 0 

Walking 0 0 0 0 

Public transport with cycling or 0 0 0 0 

walking as pre-transportation 

Public transport with car as  0 0 0 0 

pre-transportation 

Otherwise ……………….. 0 0 0 0 

 

If you have indicated that you practically always cycle to work, can you leave out 

question 11, 12, and 14. 

 

10. Would cycling be a realistic option for you to get to your work?  

0 Yes 

0 No 

 

11. Can you indicate why this is not possible for you? 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………………………………. 

 

12. Can you estimate your commuting time in minutes a day (including return) with 

your current commuter form? 

0 Less than 5 minutes 

0 Between 5 – 15 minutes 

0 Between 15 – 30 minutes 

0 Between 30 – 45 minutes 

0 Between 45 – 60 minutes 

0 Between 60 – 75 minutes 

0 Between 75 – 90 minutes 

0 More than 90 minutes 
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13. Can you estimate your commuter time in minutes a day (including return) if you 

should cycle to work? 

0 Less than 5 minutes 

0 Between 5 – 15 minutes 

0 Between 15 – 30 minutes 

0 Between 30 – 45 minutes 

0 Between 45 – 60 minutes 

0 Between 60 – 75 minutes 

0 Between 75 – 90 minutes 

0 More than 90 minutes 

 

14. Can you estimate the time in minutes a day (including return) spend to run 

errands by bicycle in your current district? 

0 Less than 5 minutes 

0 Between 5 – 15 minutes 

0 Between 15 – 30 minutes 

0 Between 30 – 45 minutes 

0 Between 45 – 60 minutes 

0 More than 60 minutes 

 

15. Can you estimate minutes a day spent on cycling when living in your former 

district? 

0 Less than 5 minutes 

0 Between 5 – 15 minutes 

0 Between 15 – 30 minutes 

0 Between 30 – 45 minutes 

0 Between 45 – 60 minutes 

0 Between 60 – 75 minutes 

0 Between 75 – 90 minutes 

0 More than 90 minutes 
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16. Can you estimate minutes a day spend on cycling when living in your current 

district? 

0 Less than 5 minutes 

0 Between 5 – 15 minutes 

0 Between 15 – 30 minutes 

0 Between 30 – 45 minutes 

0 Between 45 – 60 minutes 

0 Between 60 – 75 minutes 

0 Between 75 – 90 minutes 

0 More than 90 minutes 

 

Thus, you cycle more/ the same/ less since living in the current district. 

 

17. Can you indicate what the reason could be that you cycle more/ the same/ less 

now? You can give several answers. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

 

18. Can you indicate which reason was the most important one and which the least 

important, the most important one is number 1, the following 2 and so on. 

 

19. Can you indicate in which extent you are enthused about following means of 

transport? 

 Very moderate little not  

 Enthusiastic enthusiastic enthusiastic enthusiastic 

Car / motorcycle 0 0 0 0  

Bicycle 0 0 0 0 

Scooter/ moped 0 0 0 0 

Walking 0 0 0 0 

Public transport with cycling or 0 0 0 0 

walking as pre-transportation 

Public transport with car as  0 0 0 0 

pre-transportation 

Otherwise ……………….. 0 0 0 0 
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Personal information 

Underneath, some general questions will be asked. 

 

20. Gender 

0 Man 

0 Woman 

-  

21. Age 

0 Younger than 20 years old 

0 Between 21 and 30 years old 

0 Between 31 and 40 years old 

0 Between 41 and 50 years old 

0 Between 51 and 60 years old 

0 Older than 60 years old 

 

22. What is your highest accomplished education? 

0 Primary school 

0 Lower Secondary Professional Education (Voorbereidend Middelbaar 

Beroepsonderwijs, VMBO), Lower General Secondary Education (Middelbaar 

Algemeen Voortgezet Onderwijs, MAVO), Advanced Elementary Education (Meer 

Uitgebreid Lager Onderwijs, MULO), Lower Vocational Education (Lager 

Beroepsonderwijs, LBO) 

0 Higher General Secondary Education (Hoger Voortgezet Onderwijs, HAVO), Pre-

University Education (Voorbereidend Wetenschappelijk Onderwijs, VWO) 

0 Intermediate Vocational Education (Middelbaar Beroepsonderwijs, MBO) 

0 Higher Vocational Education (Hoger Beroepsonderwijs, HBO) 

0 University Education (Wetenschappelijk Onderwijs, WO) 

0 Otherwise …………………………………………… 

 

23. What is the household composition? 

0 Single 

0 Live together or married without children living at home 

0 Live together or married with children living at home  

0 Single parent family 

0 Otherwise …………………………………………… 

 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 104 

24. What is your employment status? 

0 Working 

0 Retired / early retirement 

0 Disabled 

0 Unemployed / in search of employment 

0 Student 

0 Working in own housekeeping, housewife, househusband 

0 Otherwise …………………………………………… 

 

25. In what type of dwelling do you live? 

0 Flat (ground-floor flat/ upstairs flat) 

0 Family house 

0 Semi-detached dwelling / detached dwelling 

0 Otherwise …………………………………………… 

 

26. Do you rent your dwelling of have you bought it? 

0 Rent 

0 Bought 

 

27. In which country were you born? 

0 The Netherlands 

0 Turkey 

0 Morocco 

0 The Antilles 

0 Surinam 

0 Otherwise …………………………………………… 

 

28. In which country was your mother born? 

0 The Netherlands 

0 Turkey 

0 Morocco 

0 The Antilles 

0 Surinam 

0 Otherwise …………………………………………… 
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29. In which country was your father born? 

0 The Netherlands 

0 Turkey 

0 Morocco 

0 The Antilles 

0 Surinam 

0 Otherwise …………………………………………… 

 

30. How many cars does the household have? 

………….. cars 

 

31. Can you indicate approximately in which category the spendable of your income 

falls? Do not count children, medical care and rent surcharge.  

0 Less than € 2000 a month 

0 Between € 2000 and € 3000 a month 

0 Between € 3000 and € 4000 a month 

0 More than € 4000 a month 

0 No answer 

 

Completion 

 

Thank you for filling in the survey. Do you have anything to add? 

 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………………………………. 
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Appendix 7  Response data  

 

This appendix shows the response data of the surveys and is related to chapter 8. 

 
Table 1  Response and population data of Houten and Veldhuizen  

(www.houten.nl and utrecht.buurtmonitor.nl) 

Houten Veldhuizen 

Survey 
Data 
Houten 

Survey 
Data 

Utrecht 

 Absolute % % Absolute % % 

Gender       

Man 11 27.5 49.4 21 46.7 49.6 

Woman 29 72.5 50.6 24 53.3 50.4 

Age       

< 20 0 0 30.2 0 0 32.7 

21 – 30 1 2.5 9.8 8 17.8 9.0 

31 – 40 15 37.5 15.0 13 23.9 25.5 

41 – 50 17 42.5 18.2 14 31.1 17.4 

51 – 60 3 7.5 14.0 7 15.6 6.3 

> 60 4 10 12.8 3 6.7 9.1 

Origin       

Autochthonous 36 90.0 87.2 36 80 73.9 

Western allochthonous 1 2.5 6.8 3 6.7 7.8 
Not Western 
Allochthonous 

3 7.5 5.9 6 13.3 18.4 

Household composition       

One person residence 2 5.0 23.6 1 2.2 23.1 
Household without 
children 

5 12.5 27.2 13 28.9 27.1 

Household with children 33 82.5 49.2 31 68.9 43.2 
Single parent 0 0  0 0 6.5 
Rent or bought dwelling       

Rent 3 7.5 70.5 7 15.6 73.3 
Bought 37 92.5 29.5 38 84.4 26.7 

 

 

 



The influence of the spatial planning on bicycle use and health 

 

Brechtje Hilbers – Vrije Universiteit, Amsterdam – Planbureau voor de Leefomgeving, Bilthoven 107 

Table 2  Response data of southeast Houten and Veldhuizen  

 Southeast Houten  Veldhuizen 
 Absolute % Absolute % 

Highest accomplished  education     

Primary school 1 2.5 1 2.2 
VMBO, MAVO, MULO, LBO 5 12.5 9 20.0 
HAVO, VWO 5 12.5 4 8.9 
MBO 10 25.0 14 31.1 
HBO 11 27.5 11 24.4 
WO 8 20.0 6 13.3 
Labour     

Employed 32 80.0 40 88.9 
Retired / early retirement 4 10.0 3 6.7 
Disabled 0 0 1 2.2 
Housewife, househusband 4 10.0 1 2.2 
Type dwelling     

Family house 30 75.0 37 82.2 
Semi detached dwelling / 
detached dwelling 

10 25.0 8 17.8 

Number of cars     

0 0 0 2 4.4 
1 18 45.0 15 33.3 
2 20 50.0 28 62.2 
3 0 0 0 0 
4 2 5.0 0 0 
Spendable income a moth in 

euros of whole household 
    

< 2000 0 0 5 11.1 
2000 - 3000 11 27.5 10 22.2 
3000 - 4000 12 30.0 10 22.2 
> 4000 6 15.0 10 22.2 
No answer 11 27.5 10 22.2 

 

 

 

 


