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Summary 

One of the most common forms of physical activity is walking which is the mother of all the 

modes of transport which provides inexpensive and equal transportation options to improve 

residents’ health and quality of life. Due to several associated advantages such as wellbeing of 

residents and improving health, reducing air pollution, traffic congestion and decreasing energy 

consumption, walking has become an interesting topic for researchers. To have modern cities 

with highly efficient transportation facilities which support walking, cities and neighbourhoods 

are trying to promote a pedestrian-friendly environment. As a result, walkability is a sustainable 

concept to improve the liveability of growing cities that describes the level of capability of the 

built environments to support walking for multiple purposes including transport, leisure and 

exercise purposes. 

Although measurement of walkability includes several methods and approaches, this research 

has emphasized on the walkability index as well as neighbourhoods features that influence the 

willingness of people to walk. Since Rotterdam is considered a walkable city, it is valuable to 

investigate how this city has tackled this issue. Therefore, for better interpretation, four 

neighbourhoods in Rotterdam were selected to examine the level of walkability and the factors 

affect that. This study has several limitations and due to time and resource constraints, the 

sample size that was selected for the survey in each neighbourhood is limited. Therefore, the 

low response rate may influence the final results. 

The model outcomes were validated not only using the individual’s perception determined 

from questionnaire survey but also utilizing mixed methods of space syntax and GIS analysis 

in objective parameters of walkability. What makes this research unique is that all aspects of 

neighbourhoods such as physical, social and safety characteristics have been considered 

objectively and subjectively. The results of this study can assist policymakers and professionals 

to give more public space to walking and improve the quality of neighbourhoods’ 

environments. 

In conclusion, the overall result implies that due to defining indexes such as population density, 

mixed-use and connectivity for walkability, some aspects of neighbourhoods’ features were 

recognized significant in this study. Among all of the physical aspects variables of 

neighbourhoods, accessibility is the most important factors influence walkability, however, the 

quality of built environment significantly affect people’s perceptions as well and in social 

aspects of neighbourhoods, social interactions and liveliness of streets seem to be significant 

in walkability. Also, from safety aspects view, the most important factors were a sense of 

security and sense of safety that affect the walkability. The incredible outcome that was 

explored in this study is that the physical environment influence the social and safety aspects 

of neighbourhoods and social aspects influence the safety aspects of neighbourhoods. 

Therefore, there is an interrelationship between independent variables that can influence the 

willingness of people to walk. 
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Chapter 1: Introduction 

1.1 Background  

One of the key global challenges is population growth and rapid urbanization that increases the 

vulnerability of environment and health of people and influence the quality of life of citizens. 

It is estimated that the total population of world cities grow from “3.3 billion people in 2007 to 

6.4 billion by 2050” (Mitchell, Enemark et al. 2015). Increasing the urban population and 

tendency for a better quality of living and the expansion of car ownership encourages people 

to live in suburban areas and develop urban sprawl and city congestion. Such sprawling 

neighbourhoods also cause more air pollution per person and suffer from more traffic 

congestions. Unfortunately, this has also changed the travel pattern from the traditional mode 

of transportation to automobile mode of transportation and walking as the oldest and the most 

basic form of transportation is now being forgotten. To address numerous problems of human 

development, resource consumption and environmental footprints, different theories, and 

approaches were proposed such as sustainable urban development, new urbanism and smart 

growth in which walkability has been proposed as a key principle to improve the quality of life 

and reduce the negative environmental consequences of car dependency (Wey, Hsu 2014).  

The “Congress for the New Urbanism” was created in 1993 in order to “while protecting the 

natural environment, provides a high quality of life for all communities by making buildings, 

neighbourhoods and regions.” It is an approach to promote walkable and pedestrian-friendly 

neighbourhoods providing easy accessibility to public transportation and workplaces. 

Moreover, a significant goal of New Urbanism is supporting diversity and mixed-use in 

neighbourhoods and liveable communities with various types of housing, building densities 

and land use (Wey, Hsu 2014). 

Similar to “New Urbanism”, “Smart Growth” focus is in improving the walkable, compact 

urban centers and avoiding urban sprawl. Bicycle-friendly, transit-oriented, walkable land use 

and mixed-use development with various kinds of housing choices, also have been emphasised 

in this approach (Wey, Hsu 2014). 

Sustainable Urban development is a multidisciplinary approach that is identified by three 

foundations of environmental protection, social development and economic development. 

Much consideration of sustainability has been given to environmental aspects and social and 

economic aspects have been mentioned as the least described pillars. They, also, depend upon 

each other in specific ways and one of them does not have reason to exist without others. “The 

foundation of the sustainable city” is walking which provides environmental, social and 

economic advantages. The variety of positive effects of walkability on these pillars are worth 

to be considered (Rogers, Gardner et al. 2013). 

 

1.2 Problem Statement 

Nowadays, population growth and rapid urban expansion have increased urban sprawl and use 

of motorized vehicles for daily basis activities which leads to greenhouse gas emission, air 

pollution and several negative impacts on the environment. Also, after industrial revolution 

and invention of the automobile, increasing car-dependency, lack of physical activity and 

sedentary lifestyle which are recognized as determinants of obesity-related health issues such 

as cardiovascular disease, diabetes and cancer. The concept of walkability is a multi-dimension 

approach that connecting urban design and planning to a wide range of issues related to climate 

change, economic growth and productivity, social cohesion and public health (Dovey, Pafka 
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2019). Therefore, it has received increasing attention from urban planners, sociologist, 

advocates, practitioners, and professionals related to health issues. To deal with the issues of 

urban sprawl, it is important for policymakers to know about nature and the extent of these 

problems. Due to popularity, accessibility and affordability of walking, it has been 

recommended as a holistic solution to a variety of urban issues. Furthermore, to improve the 

liveability of the urban environment, walkability is proposed as a solution that can provide 

lively and sociable places, more human-scaled, happier and healthier areas for communities 

(Forsyth 2015).  

Therefore, in the field of urban design and planning, it is necessary to take into consideration 

that built environment components are properly available to make the place suitable for 

walking. In addition, beyond the physical factors, it is significant to consider policies and 

programs which can support walking as a basic way of transportation. For instance, increasing 

the driving expenses and allocating higher taxes and restricting the number of parking lots are 

some policies that reduce the tendency of using the car.  

 

 

Figure 1: Problem statement 

    

 According to Rotterdam vision, supporting walkability has positive effects on several areas 

such as health, environment, social equity and economy and there is a growing body of 

evidence that Rotterdam is one of the successful cities in promoting walking and cycling 

instead of using a car. Although, the inequality in the level of walkability in the neighbourhoods 

are quite obvious, in total, it is assumed as a pedestrian friendly city. Thus, by measuring the 

level of walkability in Rotterdam’s neighbourhoods, a critical understanding could be obtained 

that contribute not only to realise physical, social and safety aspects influence the walkability 

in neighbourhoods, but also to compare the feasibility of walkability in other cities. 

Therefore, the problem statement is defined as “Urban sprawl and the inequality level of 

walkability in neighbourhood of Rotterdam”. 
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1.3 Research Objectives 

The previous large scale studies have demonstrated the association between the physical 

environment and the level of walkability. However, there is still limited literature about the 

association of social and safety aspects of urban design and walkability. This study is an 

endeavour to describe the impact of physical, social and safety features on walkability 

neighbourhoods, looking at objective and subjective measures, and at associations with health, 

environmental sustainability, economic productivity, and social ties. More specific, 

Walkability concept has been recently introduced as the extent to which the urban environment 

is pedestrian-friendly (Moura, Cambra et al. 2017). By evaluating and measuring the level of 

the walkability of neighbourhoods, the quality of the pedestrian environment can be addressed 

by planning professionals, what may facilitate the development towards more sustainable, 

appealing, integrated and walkable cities.  

Therefore, the main research objective is to identify “the factors that influence the walkability 

in neighbourhoods of Rotterdam.” 

 

1.4 Provisional Research Question 

According to the problem statement the main research question is: 

 “To what extent do physical, social and safety aspects influence the walkability of 

neighbourhoods in Rotterdam?” 

Furthermore, sub-research questions to support the main question are:  

1-How do physical, social and safety aspects influence walkability of the neighbourhoods in 

Rotterdam? 

2-To what extent does physical aspects influence the walkability of neighbourhoods in 

Rotterdam? 

3-To what extent does social aspects influence the walkability of neighbourhoods in 

Rotterdam? 

4-To what extent does safety aspects influence the walkability of neighbourhoods in 

Rotterdam? 

 

1.5 Significance of the Study 

Walking is green and low carbon traveling mode which does not pollute the environment and 

does not consume natural resources. Also, walking is the most common form of daily physical 

activity which is regarded as an efficient and beneficial activity for health and control weight 

of individuals. Walkability provides social equity components and environmental preservation 

of sustainable urban development which reduces energy consumption and provides the 

opportunity for disadvantaged people who cannot use cars for reasons like income, age or 

disability. Higher advantages of walkability at the community level is providing social and 

spatial interactions what has been given more attention in many countries. 

Firstly, walkability contributes positively to develop a pedestrian-friendly environment which 

is the principal of the smart growth approach. Secondly, walking as basic mobility, reduces 

transport costs, provides liveability to communities and improve public health. Finally, the 

main objective is to find out how access to basic infrastructure such as school, children 

playgrounds, hospital, shopping centers influence the walkability of neighbourhoods. 
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1.6 Scope and Limitations 

As mentioned before, the purpose of this study is to demonstrate the influence of social and 

safety and physical aspects of neighbourhoods on walkability, regarding objective and 

subjective measures, and relations to build environment, safety, health, and social networks. 

Several limitations, like every other study, are identified in this study. First, Rotterdam as one 

of the well-known walkable cities with specific conditions will be a good sample for the study. 

However, the results of this research cannot be generalized to all the cities and neighbourhoods 

around the world. Second, for some of the objective measures, a reliable existing data were 

available from the secondary data of the municipality for all the neighbourhoods of Rotterdam 

that have been used for explaining the triangulation between these data and information 

gathered from survey about objective aspects of build environment, social and safety features 

and walkability of neighbourhoods. However, there is a limitation in the generalization of 

findings for all the neighbourhoods of Rotterdam, because primary data with a limited sample 

of 160 are collected only from “four neighbourhoods of Rotterdam” and other neighbourhoods 

are excluded. Third, the influence of climate and weather conditions are not included in this 

study. While it is known that wind direction is one of the major factors that discourage people 

from walking. Finally, although the sample size calculation shows a higher number of 

respondents, because of “resource and time constraints” of the study, the sample size has been 

limited to 40 respondents in each neighbourhood.  
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Chapter 2: Theory Review 

This chapter explains concepts, theories, and perspectives that are used to understand the 

features of liveable and walkable cities and the factors that influence the walkability. Although, 

there are several theories and concepts about the association of built environment and 

walkability in prior studies or researches, this study emphasizes the physical, social and safety 

characteristics of neighbourhoods that influence walkability concept in order to explain the 

importance of pedestrian-friendly environments in improving the quality of human life. This 

research also emphasizes the benefits of walkability, such as: impacts of walking on health 

conditions, social capitals, and environmental issues as dimensions of sustainable 

development. The conceptual framework of this research will be explained at the end of this 

chapter. 

 

2.1 State of the Art of the Theories/Concepts of the Study 

Urban sprawl or suburban sprawl is a geographical extent of cities that occurs when population 

growth and rapid urbanization induce people to move to suburbs and surrounded areas to enjoy 

a lifestyle.  Urban development which has not been properly designed or planed lead to sprawl 

and Sometimes, economic growth encourages people for having a better living condition scape 

from congestion, crime and noise of cities and live in suburb areas. Sprawl leads to low-density 

land-use patterns and single-use zoning and reduce transportation options and public spaces 

and community center for social cohesion. This dispersed urban expansion increases the 

automobile dependency which imposes unnecessary infrastructure costs, produces traffic 

congestions and pollutes the environment. In this situations, walking as the oldest and the most 

common form of transportation is now being forgotten.  All of these issues contribute to the 

transition into the “smart growth” approach, which avoids sprawl and focuses on growth in 

compact, walkable and mixed-use communities. This theory is one of the main paradigms of a 

sustainable city which is convenient, prosperous, liveable and safe. For the realization of a 

sustainable city, three theories such as “new urbanism”, “smart growth”, “compact city” have 

been proposed, which have common principles on walkable neighbourhoods (Wey, Hsu 2014). 

New urbanism agendas to overcome the development issues include protecting the 

environment, promoting pedestrian-friendly and walkable neighbourhoods, preserving 

historical buildings, increasing the diversity, density and mixed-use in neighbourhoods with a 

variety types of households and family sizes, incomes, ages, and cultures (Wey, Hsu 2014). 

Smart growth policy concentrates on motivating communities to support pedestrian-friendly, 

compact, mixed-use and ecologically development of existing communities to promote the 

liveability, well-being, inclusion and happiness of the inhabitants. The smart growth strategies 

are to increase accessibility by creating network of interconnected streets and proximity to 

various users and provide streets with higher safety and attraction with walking-based land use 

to reduce car travels per person (Wey, Hsu 2014). 

Therefore, both alternative approaches of New Urbanism and Smart growth provide a high 

quality of life for citizens, while enhancing urban sustainability and address the negative 

impacts of sprawl on social, economic and environmental aspects. These two approaches, 

introduce walkable, mixed-use, high-density neighbourhoods to respond to several 

environmental concerns. These two movements in urban development have a lot of overlaps 
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but are not the same. Their main difference is in origin and scope. New urbanism is more 

concerned with function and ethics of the construction environment and more influenced by 

architects and physical planners, while smart growth was started from a citizen groups, 

community of environmentalists, policymakers and transportation planners to alleviate sprawl 

management and regional planning (Wey, Hsu 2014). 

 

2.2 Walking and its significance 

Walking is a physical activity which is done for several purposes that each has specific 

characteristics and need special considerations:  

 Health: walking as an exercise to lose weight 

 Recreation: walk for leisure, for example, meeting a friend or talking to the neighbour 

 Transportation: travel to another destination, for example, shopping, school, work 

Although walking can be done for different purposes, sometimes these purposes mixed or have 

often considerable overlap- for example, people may walk to the shop, because they enjoy it or 

walking for exercise and leisure maybe done not only for reducing stress, losing weight and 

increasing fitness, but also getting out of the house, meeting a friend or a neighbour and enjoy 

the beauty of a green park (Forsyth 2015). 

 The relationship between neighbourhood environment and walking differed by walking 

purposes. When walking for transport, directness and connectivity are important and access to 

amenities and basic infrastructure in five minutes motivate people to walk to their destinations 

instead of using their cars.  For recreational walking, the attractiveness of the journey maybe 

as important as the destination, although destinations are often still important. The proximity 

of destinations is a critical factor for transportation, but for the purpose of exercise, the quality 

of sidewalks and safety routs are significant. Population density is correlated with both 

purposes of walking. Recreation walking is positively associated with Hills but in 

transportation walking, it is negatively correlated. Therefore, it is important to define which 

kind of walking is going to be measured (Forsyth 2015).  

In other words, although there are several parameters affect the willingness of individuals to 

walk, it is also significant to consider walking which is the simplest and the most basic type of 

mobility, provide a variety of benefits including community liveability, improving health and 

social equity and reducing external costs and environmental problems. 

As mentioned, walking is “the foundation of the sustainable city” providing economic, social 

and environmental benefits.  

Looking at the environment perspective, due to recent trends towards sustainability, the level 

of awareness about protection and conservation of the environment is increased. Walking as a 

green form of travel and the most basic form of daily physical activity is known as a people-

oriented transportation mode which has the least impact on the environment (Bilyamin, Wahab 

et al. 2017). It has, also, low level of environmental impacts, energy-conserving without air 

pollution and decrease traffic congestions of the cities. 

From the social point of view, walkable neighbourhoods offer social capital as one measure of 

social sustainability. The definition of social capital is related to “the value of networks and the 
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norms of reciprocity that arise within those networks”. Dixon defines social sustainability by 

10 dimensions and policy areas: “demographic change (migration, aging and mobility), health 

and safety, identity, skills and education, employment, empowerment and access, social capital, 

environmental health and housing, participation and sense of place, ethnicity, social mixing 

and cohesion, and quality of life, happiness and well-being”. Several of these measurements 

will be realized in the concept of walkable neighbourhoods (Rogers, Gardner et al. 2013). 

Walking as a physical activity has a positive effect on the health of residents particularly 

significant for elderly, children, lower-income and disabled people and reduce the risk of 

obesity and diabetes. These neighbourhoods increase social interactions which affect the 

quality of life. 

 

Figure 2:Walkability and sustainability benefits 

 

Walkability can influence economic development in several ways. “Market resources (money, 

land and labor)” and “none-market resources (clean air, safety, habitat and aesthetic features)” 

are valuable resources which are included in walkable neighbourhoods. Walking as an 

affordable, basic transport reduce the expenses associated with owning a car. People who are 

economically or physically disadvantaged also rely on walking and in this case, it can help 

social equity and economic opportunity objectives. Walking reduce the various transport 

external costs such as road, traffic congestion, crash risk, parking facilities, and environmental 

damages. High-density areas and more walkable neighbourhoods reduce the economic costs of 

a large amount of land paved for parking and roads. Pedestrian-friendly neighbourhoods tend 

to increase property values associated with consumers’ willingness to pay and encourage 

people to live in these areas with immediate access to shopping districts and resort 

communities, schools and health clinics and support the local business market and increase its 

 Reduce transportation 

cost and increase 

property value. 

 Reduced land used 

for roads and 

parking facilities. 

 

 Improve attractiveness 

and beauty and 

preserve Open spaces  

 

 

 Reduced air pollution and 

energy consumption 

 

 Increase accessibility for 

people who are transport 
disadvantaged. 

 Walkability can 

increase employment 

and local business 

activity and. 

 Walkability is the 
foundation of sustainable 

city. 

 Increase physical activity 

and improve well-being 
health conditions.  

 Improve safety and social 

cohesion. 

 Improve livability and 

quality of life. 

  

 

 

Source: (Litman 2017) 
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appeal to tourists (Litman 2017). This table is the summary of various advantages of a more 

walkable community. 

Table1: walkability benefits 

Economic Social Environmental 

 “Increase property values 

 Reduced transportation costs. 

 Increased parking efficiency (parking 

facilities can serve more destinations). 

 Can increase local business activity 

and employment. 

 Support for transit and other 

alternative modes. 

 Special support for some businesses, 

such as walking tourism. 

 Health cost savings from improved 

exercise.” 

 Enhance accessibility for people who 

are transport disadvantaged. 

 Increase neighbourhood interaction 

and social cohesion. 

 Contribute to preserve cultural 

resources (e.g. historic buildings). 

 Increase physical activity. 

 Reduced land used for parking 

facilities and roads. 

 Preserve Open spaces  

 Reduced air pollution and energy 

consumption 

 Improve attractiveness and beauty 

 Decrease water pollution. 

 Decrease “heat island” effects. 

Source: (Litman 2017) 

2.3 What is Walkability?  

Walkability is consisting of two parts “walking” and “ability” which means the human-beings 

ability to walk. Walkability defined as “the measures of how friendly an area is to walking”. 

Walkability concept has been recently introduced as “the extent to which the urban 

environment is pedestrian-friendly”. Many scholars and experts have proposed various 

definitions and they have proved the possibility of assessing the walkability with developed 

measurements. According to SouthWorth (2005) walkability means “the quality of built 

environment that supports and encourages walking and it is easy, convenient, safe and desirable 

to walk to where every daily-used facilities are accessible with minimum distance and time and 

providing attractive views in the journey throughout the network”. 

 The significance of evaluating or measuring the walkability is that planning professionals and 

policymakers could address the issues related to the quality of the walkability in 

neighbourhoods, what may facilitate the progress towards more unified, attractive and walkable 

cities with high quality of life and towards more sustainable cities (Bilyamin, Wahab et al. 

2017). 

Walkability is considered as a solution to improve the liveability of urban areas and create 

lively and sociable places, more human scaled, happier and healthier environments for 

residents. Walkability has several benefits for human consist of health, environmental and 

economic and is influenced by the presence or absence and the quality of sidewalks, traffic and 

road conditions, footpath and other pedestrians right of ways, land use patterns, accessibility, 

and safety (Moayedi, Zakaria et al. 2013). 

 

2.4 How would be “walkable neighbourhood” defined?  

“walkable neighbourhood” is consists of two parts, “walkable” and “neighbourhood” which 

means “the bounded place that is safe, compact, self-service and physically-enticing with 

comfortable and interesting streets, sidewalks and paths motivating dwellers to walk and 

increasing the well-being of its residents” (Forsyth 2015). Typically, the more walkable the 
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neighbourhood, the more vibrant its community. Choosing walking instead of other modes of 

transport represents the results of an interaction between the person and the walking 

environment amongst other factors. Jacobs argued that the ideal neighbourhood is designed to 

facilitate walkability. People show different reactions to what they perceive within the 

environment. For example, within the same setting such as street block length and sidewalks 

widths, one individual may perceive the physical walking environment for connectivity, 

whereas another person may not. What determines walking behaviour, is the individual’s 

perception of walkability. The walkable neighbourhood is a subject which is interested in 

transportation planners, sustainability advocates, sociologists, urban designers and those in the 

health and biological fields (Yun 2019). 

 

2.5 Drivers and barriers 

What makes a city liveable? As more and more people move to cities, the benefits of motivating 

people to walk become clearer. In order to change the travel pattern from automobile-oriented 

transportation mode to a sustainable traditional people-oriented mode which is known as 

walking that has the least negative impacts on the environment and the simple natural and easy 

way of commuting, it is essential to study the drivers and barrier that affect people’s willingness 

to walk.  

The first step for encouraging people to walk is to identify which factors influence walking 

decisions. There has been lots of research to find out what makes a city more attractive to 

pedestrians and encourage them to walk more. While there is a great deal of current 

investigation on walkability, this has exposed some deep ambiguities about which factors have 

more impact on this concept. Several studies have identified the built environment as one of 

the most important factors that influences walking behaviours. Some studies have identified 

that walking facilities such as small street blocks, the quality of the pavement, the presence of 

trees or street furniture affect the willingness of people to walk. Some other studies have 

referred to the correlation of physical environment to walking such as density, land mixed-use 

and recreational facilities and public open spaces.  A number of studies have also examined the 

correlations between social factors and walkability. It has been shown that enticing people to 

walk is not only determined by the physical qualities of the environment but also there’s already 

lots of evidence that people are highly influenced by social dimensions which increase the 

walkability. However, very few studies have incorporated both the built environment and social 

factors of the walking environment to examine their relationships and impacts on walking 

behaviour. Movement of people, also, related to natural characteristics of cities such as 

“topography, weather conditions, landscape” and “socio-demographic factors” such as 

“gender, age, culture, income and health condition, accessibility and willingness of residents”. 

For evaluating walkability, it is important to include people who have a walking or physical 

challenge. For instance, someone with a walker, wheelchair or even a parent pushing a baby 

stroller (Clark, Scott 2016). 

Environmental and personal obstacles are considered as barriers that discourage people to walk. 

One of the key barrier to walking is “lack of safety” because neighbourhoods with higher level 

of crime and more dangerous streets discourage people from walking. Also, lack of cleanness 

and appealing sceneries in neighbourhood make it less desirable for residents to walk. One of 

https://www.tandfonline.com/toc/cjud20/13/1?nav=tocList
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the most important barriers for walking is related to “weather conditions”. “Extreme 

temperatures, precipitation, and high winds” discourage people from walking and living in a 

neighbourhood that is “hilly” or has “steep streets” have been found to decrease walking. 

Friends and family members who can accompany walking can increase an individual’s 

willingness for walking due to social experience (Clark, Scott 2016). 

Upon reviewing the previous literature, there are many factors that influence one’s decision to 

walk. There is no comprehensive research in all dimensions of walkability and none of the 

above researches investigate the walkability in Rotterdam, therefore, this study aims to fulfill 

the gaps and provide comprehensive research in all dimensions. 

 

2.6 How to measure walkability 

There are several methods measure the walkability such as Walk Score, Walkability Audit and 

transportation walkability index.  

The Walk Score (R) index has become increasingly applied in studies of walking and 

walkability. Walk Score method relies on detailed spatial data based on five objective measures 

of environmental attributes such as “residential and population density, number of local 

destinations, mixed land use, sidewalk availability and distance to amenities and public 

transportation” that are computed by GIS. Based on the address or postcode given, the range 

of walkability will be classified into four categories including “walker’s paradise (90-100)”, 

“very walkable (70-89)”, “somewhat walkable (50-69)”, “car dependency (below 49)”. A 

systematic review of Scopus (R) and Web of Science was conducted with 42 journal articles 

eventually being evaluated the validity of Walk Score (R) as a measurement of walkability. 

These studies partially have reported the association of this method to environmental attributes 

and have declared safety and social indexes, which are not included in calculations, as the 

weakness of this method (Carr, Dunsiger et al. 2011). 

Walkability Audit is the method used by Eidmann et al. (2011) to evaluate street walkability 

which consists of numerous criteria. These features are   ranked between 1(worst) to 5(best) to 

quantify the quality of the environment for walking. These factors include aesthetic design, 

quality of sidewalks, crosswalks, proximity to amenities and safety based on participant 

observations, citizens survey and GIS to identify the characteristics of the area to be assessed 

both quantitatively and qualitatively(Szűcs, Lukovics et al. 2017). 

Walkability index method is used by the World Bank which conducts a qualitative analysis 

of the “walking conditions” including “safety and security, convenience and degree of policy 

support for the pedestrian environment”. It is important that these surveys are conducted within 

local populations to prevent undue bias in results. 

However, one of the common issues in all of these methods and tools is the arbitrary selection 

of indicators and unclear structure of evaluation which might not be reprehensive of walkable 

neighbourhood indicators (Kelly, Tight et al. 2011).  
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2.7 The factors affect the walkability of a neighbourhood 

Walkability is a multidimensional approach related to the community environment and requires 

multi-disciplinary approaches. Pedestrian movements depend on several factors. This study 

examined the relationship between subjective and objective measures of the walkability in 

neighbourhoods of Rotterdam. From the literature review, there are three characteristics of 

neighbourhoods to be derived from neighbourhood profile of Rotterdam City which influence 

the people’s decision to walk. These three aspects are related to “physical, social and safety 

features of the neighbourhood”.  

Generally, objective walkability factors attempt to measure the urban design and characteristics 

of urban form by using either existing secondary databases available in GIS or direct 

observations in the field. For example, features like connectivity, density and proximity can be 

easily measured with existing databases. While subjective walkability factors or perceptions of 

inhabitant impact on the cognition of the level of neighbourhood walkability which is 

influenced by the built environment and usually obtained from Likert scale survey 

questionnaires which reflect individual’s feelings and varied from one person to person. For 

example, under the same objective measures of walkability, one person will prefer walking 

who perceived a high level of walkability and another person, will use the private car and may 

perceive a low level of walkability. For instance, a sense of comfort, a sense of safety, a sense 

of place, etc. This study tries to deal with both subjective and objective features of three 

characteristics of neighbourhoods in Rotterdam (Taylor, Fitzsimons et al. 2010). 

Physical factors that are representative of built environment focus on dimensions include 

“accessibility of the destinations, sidewalk conditions, aesthetic design, greenery” objectively 

and people’s perceptions in comfortability and interesting features of their neighbourhoods 

subjectively. Social factors are related to “social interaction, street lively, public places, resting 

areas and participation” objectively and “sense of belonging” and “sense of place” subjectively. 

Safety indexes include “crime reported, traffic lights, street crossing, and street visibility” 

objectively and “sense of security” about crime and violence and “sense of safety” about car 

accidents or quality of traffic lights and crossings subjectively. Subjective and objective 

measures are the measures that completing each other in providing information on 

neighbourhood’s walkability characteristics. 

“Socio-demographic” attributes such as “gender, age, household income and physiological 

conditions” are selected as control variables.  

 

2.8 Conceptual Framework 

A walkable neighbourhood is considered as a measure that determines to what extent a 

neighbourhood is pedestrian-friendly which includes a number of factors that can be classified 

into three groups based on “physical, social, safety aspects of neighbourhoods”. 

Most of the past studies have widely adopted physical aspects of neighbourhoods as the most 

important factors affect the walkability and neglected two other factors. As mentioned, the 

overall walkability, also include social and safety aspects of neighbourhoods which have been 

examined only in limited studies. However, the aim of this study is to identify the influence of 
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all aspects in both objective and subjective measures and determine if there is a significant 

correlation between them. 

 

Figure 3: Conceptual framework 

 

 

 

Physical attributes indicate of spatial characteristics of the built environment such as 

accessibility of basic amenities, sidewalks conditions, attractive design, and greenery. 

Accessibility implies the proximity of destinations of basic infrastructure such as groceries, 

schools, public transportation, restaurants and coffee shops, parks, playgrounds, and 

recreational centers. Short access networks accelerate pedestrian flows. Sidewalk conditions is 

related to pedestrian infrastructures such as well-maintained sidewalks, the quality of 

pavement, width of paths, slopes of routs, barriers on sidewalks, way-finding signage and 

weather protections like shelters and shades. What constitutes walkability as an aesthetic design 

is a quality of built environment design and to what extent it is attractive and pleasant to 

pedestrians. Picturesque sceneries, attractive architectural design, public arts, sculptures and 

presence of street furniture encourage people to walk and enjoy the beauty. “Uncleanness and 

inefficient trash collection, poor drainage systems, presence of dog feces, long bare walls and 

broken windows made walking unpleasant”. Green elements such as parks, trees, and plants 

which are features of the natural environment create a pleasant area and motivate people to 

walk.  

Sense of comfort as a subjective variable declares the feelings and perceptions of pedestrians 

about the level of comfortability of sidewalks with variety of destinations in short distance, 

provision of facilities such as resting areas, sufficient lights, weather protection and the extent 

to which streets are calm, welcoming and pedestrian-friendly. Sense of interest is referred to 

the perception of residents about how enjoyable and interesting a neighbourhood is for walking 

and the level of attractiveness and pleasantness of the environment in terms of the presence of 

parks, trees and frontage gardens along with links, appealing views and architectural designs. 
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Social aspects indicators include social capital which has been influenced by physical 

characteristics of the built environment and might affect the walkability of neighbourhoods. 

Social interactions as a variable related to social networks that create trust among citizens. 

People who participate in their communities have a high level of interaction that is the other 

variable of social aspects affect walkability. Also, the presence of public places, resting areas, 

urban squares and any other area that people can socialize will be the other important factor in 

increasing walkability. Streets as an important part of public open space constitute of the public 

realm. People depend on streets for functional, social, and leisure activities. The narrower 

streets, the less traffic and more pedestrian to walk is an example of a lively street. 

Sense of place as a subjective variable is referred to the level of satisfaction of people with the 

atmospheric characteristics of the environment, services and needs provided for by a specific 

place.  

What forms these aspects of the sense of place includes both the built environment and the 

social and cultural relationships. Sense of belonging is the feeling of how people accept 

themselves as a member of their communities and how they are respected and included in these 

communities that help people to participate and socialise more within their communities.   

  

Safety aspects variables are referred to security which is associated with crime and safety 

which is related to a car accident. Objective variables include crime reported in the 

neighbourhoods and visibility of the streets that decreases the range of crime. Also, the number 

of traffic lights and intersections that make it easy for a pedestrian to walk safely. 

“Sense of security” as a subjective indicator implies the fear of crime that discourages people 

to walk. Some studies show that perceived sense of security increases in streets with stores, 

bars, and restaurants which are active most of the time and the presence of street lights. Also, 

the presence of people increases the “sense of security”. Various other studies have found that 

the presence of “graffiti, vandalism, litter”, and “poorly maintained streets” negatively affect 

the “sense of security”.  

“Sense of safety” is another important factor that affects walking behaviour and related to the 

fear of a car accident. Various solutions have been suggested to increase the sense of safety 

such as “separate pedestrians from fast-moving vehicles”, “reducing street width and speed 

limits”, “introducing traffic calming measures”, “trees or plantings to reduce or slow down 

traffic”, “make street-crossing safer for pedestrians” and etc. 

 

 

Walkability indexes include “street connectivity, land use mix, and population density”. Street 

connectivity is an important index in walkability and refers to “the level of directness and 

availability of alternative routes between home and local destinations”. Generally, a high 

density of intersections often is characterized as a well-connected street network with available 

short routes to more utilitarian destinations. Population density is defined as “the number of 

people live in a defined area” and mixed-use is related to the “availability of different land uses 

in a defined area”. 
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Figure 4: Walkable Neighborhood framework 
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Chapter 3: Research Design and Methods 

3.1 Chapter 3  

This chapter demonstrates detailed information on the research design, data collection and data 

analysing methods. In order to answer the research questions and obtain the research objectives, 

firstly, the conceptual framework is operationalized to define variables and indicators. 

Secondly, research strategy, data analysis method is described to determine the characteristics 

of the physical, social and safety aspects that significantly affect the walkability in selected 

neighbourhoods in Rotterdam. Finally, the validity and reliability of the collected data have 

been explained.  

 

3.2 Revised Research Questions 

box 1: Revised research questions 

 

3.3 Operationalization: Variables, Indicators  

Variables and indicators are categorized into three types, based on the conceptual framework 

and research questions: 

Independent variables, dependent variables and the control variable 

Concept: “neighbourhood walkability” 

Walkable Neighbourhood is a bounded place which is safe, comfortable and interesting to walk 

with access to basic amenities in minimum time. 

Dependent variable: “walkability” 

The term “walkability” used in the study is defined “the street network which connects a variety 

of land uses in a high populated area”. 

It is measured by evaluating the level of connectivity, level of mixed land use and the level of 

population density. 

Independent variables: “physical, social and safety aspects of neighbourhood” 

Three aspects of neighbourhood’s “physical, social and safety feathers” are selected as 

independent variables. These features can be assessed through “objective and subjective 

measures”. Collected information, for objective features and subjective features was conducted 

through questionnaire because it is associated with people’s perceptions for conditions of each 

aspect. 

According to the problem statement the main research question is: 

 “To what extent do physical, social and safety aspects influence the walkability of neighbourhoods in Rotterdam?” 

 

Furthermore, sub-research questions to support the main question are:  

1-How do physical, social and safety aspects influence walkability of the neighbourhoods in Rotterdam? 

2-To what extent does physical aspects influence the walkability of neighbourhoods in Rotterdam? 

3-To what extent does social aspects influence the walkability of neighbourhoods in Rotterdam? 

4-To what extent does safety aspects influence the walkability of neighbourhoods in Rotterdam? 
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Control variable: socio-demographic characteristics 

The control variable is associated with socio-demographic characteristics of people who live 

in selected neighbourhoods. It is important to include all groups of people with different level 

of income, education, age, gender in the research to have minimum errors. 

Sub-question 1: How do physical, social and safety aspects influence the walkability of 

neighbourhood in Rotterdam? 

Table 1: Operationalization sub-question 1 

concept variables sub-variables definition indicators 

    Availability of 

aesthetic design and 

security in public 

spaces 

How interesting and how secure is the 

public places to walk 

  

willingness to   

walk for leisure 

 
 

Neighborhoods 

Walkability 

 
 
 
 
 
 
 

  

Physical, 

Social and Accessibility to 

basic amenities and 

work places with 

suitable side walks 

How close are the facilities in mixed land 

used with proper access through connected 

sidewalk .  

  

willingness to   

walk for 

transportation 

Safety 

aspects 

  

  Acceptability of 

crosswalks with 

light, trees and 

suitable pavement 

How  suitable are street cross and safe for 

walking as an exercise 

willingness to  

walk for exercise 

on a safe walk-

way 

  

  

  
Mixed land use 

“combination of different functions and 

proximity to various uses” 

level  of mixed 

land uses 

Walkability 
Population Density 

“Number of people living in a defined area” 

person per 

Hectare 

  
Street Connectivity 

“The directness of links and the density of 

connections in a transport network” 

level of 

connectivity 

 

Sub-question 2: To what extent does physical aspects influence the walkability of 

neighbourhoods in Rotterdam? 

Table 2: Operationalization sub-question 2 

concept variables sub-variables definition indicators 

 

 

 
Neighborhoods 

Walkability 

 

 

 

 

   Accessibility 
the distances between people and their 

destinations that they need access to 

level  of 

accessibility 

  
Sidewalk conditions 

the quality of pavement and footpath for 

walking  

level of sidewalk 

conditions 

Physical 

aspects 
Aesthetic design 

attractiveness of design and beauty of 

elements of an area  
level of aesthetic 

  
Greenery 

 green public spaces, green landscapes and 

front gardens along the streets 
square meter 

  
Sense of comfort 

physical and environmental aspects 

influence the ability of a person to walk 

level  of 

comfortability 

  
Sense of interest 

interesting and attractive features of 

environment that encourage people to walk 

level of 

attractiveness 

  
Mixed land use  

“combination of different functions and 

proximity to various uses” 

level  of land uses 

mixed 

Walkability 
Population Density  “Number of people living in a defined area” 

person per 

Hectare 

  
Street Connectivity 

“The directness of links and the density of 

connections in a transport network” 

level of 

connectivity 
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Sub-question 3: To what extent does social aspects influence the walkability of 

neighbourhoods in Rotterdam? 

Table 3: Operationalization sub-question 3 

concept variables sub-variables definition indicators 

 

 
 

Neighborhoods 

Walkability 

 

 
 
 

 

 

Social 

aspects 

 

 

 

Social interaction 

visiting familiar faces or a friend or a close 

neighbor when walking and start a 

conversation  

level of social 

activity 

Street liveliness 
streets with the presence of a number of 

people engaged in social activities 

level of street  

liveliness 

Participation 
participation of residents in social activities 

for improving their communities  

level of 

participation 

Public places areas for resting with high social interactions 
number of public 

areas 

Sense of place 

 “relationship with places: emotions, 

biographies, imagination, stories,  personal 

experiences” 

presence or absent 

Sense of belonging “sense of  familiarity in the community”  presence or absent 

  
Mixed land use 

“combination of different functions and 

proximity to various uses” 

level  of land uses 

mixed 

Walkability 
Population Density “Number of people living in a defined area” 

person per 

Hectare 

  
Street Connectivity 

“The directness of links and the density of 

connections in a transport network” 

level of 

connectivity 

 

Sub-question 4: To what extent does safety aspects influence the walkability of 

neighbourhoods in Rotterdam? 

Table 4: Operationalization sub-question 4 

concept variables sub-variables definition indicators 

    
Crime reported 

the range of burglary, theft, graffiti that was 

reported to police 
level of crime 

 

Neighborhoods 

Walkability 

 

 

 

 

 

  Traffic lights 
the number of  traffic lights support safeties 

in term of accident 

quality of traffic 

light 

Safety 

aspects 
Street intersections 

quality  of street intersections in term of 

accident 

quality of 

intersections 

  
Visibility 

equality of the street related to See and be 

seen in the street 
level of visibility 

  Sense of security secure environment from crime presence or absent 

  Sense of safety The risk of traffic accident  presence or absent 

  
Mixed land use 

“combination of different functions and 

proximity to various uses” 

level  of land uses 

mixed 

Walkability Population Density “Number of people living in a defined area” person per Hectare 

  
Street Connectivity 

“The directness of links and the density of 

connections in a transport network” 
level of connectivity 

 

3.4 Research strategy 

A mixed-method research is a purposeful combination of methods for data collection, data 

analysis and interpretation that contributes to achieving a better understanding of connections 

or contradictions of data in the research and enrich the results of the study. The mixed-method 

strategy can be recognized as a triangulation which increases the validation strategy to ensure 

the quality of the research results. Therefore, this research is an effort to combine survey 

strategy with spatial analysis by using instruments such as Spss, ArcGIS and Depth Map. 
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The survey is one of the well-known and large scale research and suitable strategy for deductive 

research with a high level of standardization that can be applied for several purposes. 

According to Van Thiel (2014) in order to collect information for a large scale approach with 

a large group of respondents, the most suitable and efficient strategy is a survey which assists 

the researcher to collect data about people’s opinions, perceptions, feelings and attitudes 

through the questionnaire or interview and analyses this considerable information with 

statistical techniques.  

Survey tests a certain theory and its main purpose is to explore or describe new information 

which is opposed to the desk research. In a survey, because of its high external validity, data 

can easily be generalized. Therefore, it is important in survey-based research strategy to select 

a large number of sampling that can be representative of the entire population to reveal a 

correlation. 

This research is a combination of explanatory research which is a theory-based and deductive 

form of research and GIS-based research. Survey strategy is an efficient method for walkability 

concept that was conducted in four selected neighbourhoods of Rotterdam based on income, 

ethnicity and geographical situation to collect primary data. The secondary data from the 

database of the municipality of Rotterdam and spatial analysis in GIS and Space Syntax were 

also used to the triangulation of research variables. To achieve the research objective which is 

to identify physical, social, safety characteristics of neighbourhoods that influence walkability 

concept, primary data were analysed to describe the association of these factors with 

walkability concept by statistical analysis. 

 

3.4.1 GIS Analysis 
The spatial part of walkability concept which is related to the built environment can be 

managed, processed and visualised by Geographic Information Systems (GIS). GIS is a method 

for analysing special databases and mapping purposes. This method allows policymakers and 

urban planners to visualize the results of analysis before implementation. Therefore, GIS 

analysis is an efficient method for measuring walkability indexes. For instance, accessibility 

can be measured by using the time and walking distance to the basic amenities such as 

supermarkets, schools, restaurants, parks and transits along the pedestrian routes. It is also used 

to measure the accessibility of those facilities like bus stops or metro stations in “400 meters 

walking distance and 5 minutes’ walking time”. 

GIS network analysis can include more than just connectivity and accessibility to reach the 

basic facilities. It is also possible to measure the accessibility and connectivity of the 

pedestrian’s route networks to possible destinations. Land uses datasets can also be used to 

measure the density of mixed land use in each neighbourhood. Subsequently, it will be 

integrated into GIS to analyse the walkability of the neighbourhoods. 

 

3.4.2 Space Syntax Analysis 
Space syntax is a method that can describe the influence of the spatial configuration of urban 

areas and buildings on people’s movements. The concept of space syntax is considerably not 

only connected to street networks, but also related to land use and it is an easy way to develop 

walkability index. The base of this instrument is measuring the axial lines segments between 

junctions and can calculate accessibility at different scales (Koohsari, Owen et al. 2016).  
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3.4.3 Regression Analysis: 
“Regression analysis is the statistical method to predict the dependent variable from one 

independent variable in simple regression and a series of several independent variables in 

multiple regression”. 

In simple regression, the equation model is defined:  

“Yi = b0 + b1X + εi” 

“Dependent Variable = Independent Variables + Random Error” 

In this model, the relationship between one dependent variable (y) and one independent 

variable (x) is measured which means that one-unit increase in X (independent variable) will 

increase Y (dependent variable) by b1unit. 

In multiple regression, the equation model is defined: 

“Yi = (b0 + b1Xi1 + b2Xi2 + . . . + bnXn) + εi” 

In this model, “b1” is the coefficient of the first “independent variable” (X1), “b2” is the 

coefficient of the “second independent variable” (X2), “bn” is the coefficient of the “nth 

independent variable” (Xn), “Y” is the “dependent variable”, and “εi” is “the error that is a 

residual term”. 

In above equation, (Y) and (X) are the “dependent” and “independent” variable, (b0) is an 

intercept, “it represents value of (Y), when (X) is zero”, while the slop is “b1” (shows by 

increasing one unit in (X value), the value of (Y) will be increased by “b1”), (X) is 

“independent variable” while (ε) is a “random error” (capture the amount of variation not 

predicted by b0 and b1).  

Whereas, in this research, because there are more than one independent variables, multiple 

regression analysis is the best equation model to explain dependent variable ‘Y’. The statistical 

analysis software that is used for Statistical computation will be SPSS (Rumsey 2015).  

 

3.5 Data Collection, Sample Size and Selection 

Data for objective and subjective measures of independent variables were gathered from the 

field survey. This survey is a written questionnaire includes 83 questions in terms of the 

objective features and the perceptions of people about their neighbourhoods. The questionnaire 

is arranged in English and translated to Dutch. It is also pretested by some Dutch staffs of IHS. 

Some indicators and variables can be measured by secondary data from the Rotterdam 

municipality database at neighbourhood level which can be used for triangulation.  

Due to a limited time period of 4 weeks and constraints on resources, a cross-section survey 

was conducted to collect primary data in four neighbourhoods of Rotterdam. The key 

instrument of the data collection is a questionnaire because survey was selected as a 

standardized form of measurement for large sample size and it is considered as a suitable 

instrument for collecting data about the perception of residents on attributes of their 

neighbourhoods and living environment (Van Thiel 2014).  

Because Rotterdam has 14 districts and 71 neighbourhoods, it is not possible to reach the entire 

target population in a short period of time, it is crucial to make a selection from 

neighbourhoods. Therefore, four neighbourhoods with specific characteristics were chosen to 

do the survey. 



The influence of physical, social and safety aspects on walkability in neighbourhoods of Rotterdam 

28 

 

Map 1:Rotterdam Dispersion Maps 
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 The field survey was conducted in four contrasting neighbourhoods that differ on three specific 

criteria:                                    

1. Geographical location within the cities territory (south versus north of the Meuse River 

and the distance from the center of the city) 

2. socio-economic composition (middle income versus high income) 

3. socio-cultural composition (multi-cultural versus Dutch) 

By comparing the dispersion maps, the best choices for neighbourhoods are included two 

neighbourhoods in the north of the River and two neighbourhoods in the south. One of them 

with the majority of Dutch culture and high income, the other one with multi-culture and middle 

income. 

Table 5: Sample selection 

Neighborhood Income Ethnicity 

Geographical 

Situation 

Ommoord high  Dutch North of  river 

Feijenoord middle multi-cultural South of river 

Crooswijk middle multi-cultural North of  river 

Hoogvliet  high  Dutch South of river 

 

Map 2: Neighborhood Selection 

 

Depending on research strategy, quantitative data collection will be the most suitable methods 

for data collection.  Probability sampling is used in quantitative data collection method and the 

sample remains representative of the entire population. The advantage of this method is that a 

sufficiently large sample will be applied to the population as a whole and the random sampling 

can be generalized. Residents from the selected neighbourhoods are approached in houses to 

answer the questionnaire. For determining the appropriate sample size for minimum error and 

high externality, it was calculated by the Cochran formula. Although the calculation of sample 

size with Cochran formula shows a larger number for sample size, due to restrictions in time 

and resources and broad scope of variables and indicators, Sample of 40 units from each 
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neighbourhood are collected, thus total sample size is 160 respondents in four neighbourhoods. 

The Cochran formula for small populations is: 

 

 

Here N is the population size, n0 according to table 6 below is Cochran’s sample size 

recommendation, and n is the new, adjusted sample size. 

Table 6: Cochran Formula 

 

Table 7: Sample Size

 

 

3.6 Validity and Reliability 

In order to present reliable results in the explanatory research, High level of accuracy and 

consistency is essential, while measuring variables. Reliability is the consistency of 

measurement and information gathered. Because the questionnaire should be tested through a 

pilot project in a small group of respondents to find the mistakes or unsuitable questions, they 

were translated into Dutch and were pretested to several IHS staffs to increase the reliability of 

questions. It is important that all of the questions must be clear and understandable as much as 

possible. Also, to avoid bias during the conducting survey, respondents should answer the 

questions without the interference of researcher except when they need clarification. It is better 

before arranging the questionnaire, interview with experts to find out the variables which are 

https://www.statisticshowto.datasciencecentral.com/wp-content/uploads/2018/01/cochran-2.jpeg
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unknown and test it with a pilot project to refuse from mistakes and unnecessary questions. 

Also, the triangulation enhances the reliability and validity of the survey. It is used to apply 

more than one method in a study for double-checking the data collection and the results of the 

research. 

For the validity of research, the sample size is selected as large as possible that can be 

generalized to the entire population. For the validity of objective aspects of variables, the data 

derived from Wijk Profile which is the valid source of information in the municipality of 

Rotterdam. Since the research intends to describe the influence of neighbourhoods features on 

walkability both subjective and objective, it is important to use two sources of data to enhance 

reliability as well as the validity of the research. However, there is a restriction to generalize 

the results of research for all neighbourhoods of Rotterdam or similar cities, because the data 

has been collected only from four neighbourhoods of Rotterdam.  

 

3.7 Data Analysis Techniques 

To respond to the research questions, two types of analysis have been developed in this 

research: spatial analysis including GIS and Space Syntax and Regression. While spatial 

analysis is examined the connectivity, mixed-use, and accessibility, regression analysis is 

further conducted to measure the variables objectively and subjectively. Table 8 below shows 

the methods and techniques that have been used in this research.  

 

Table 8: Data Analysis Techniques 

concept variables   Data collection scale Analysis Instrument 

     objective primary 

quantitative data 

 ordinal regression SPSS 

  physical aspects      

Neighborhoods   subjective primary 

quantitative data 

  ordinal regression SPSS 

Walkability           

    objective  primary 

quantitative data 

 ordinal regression SPSS  

  social aspects       

    subjective primary 

quantitative data 

  ordinal regression SPSS 

            

    
objective 

primary 

quantitative data 

  ordinal regression  SPSS 

  safety aspects       

    
subjective 

  

primary 

quantitative data 

  ordinal regression SPSS 

          

  socio -demographic 

characteristics 

  primary 

quantitative data 

  ordinal regression SPSS 

          

  walkability   secondary 

quantitative data 

 interval Connectivity, ArcGIS- 

Depth Map 
        

Space Syntax 

analysis 
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Chapter 4: Research Findings 

This chapter is divided into two parts. The first part describes the spatial analysis including 

connectivity and accessibility through ArcGIS and Depth Map software, while the second part 

elaborates on data that have been collected with the survey questionnaire by running the 

regression analysis.  

In the first part, some objective aspects of the physical environment have been produced in 

Depth map and ARCGIS. Neighbourhood walkability for this study is measuring the level of 

connectivity, population density and mixed land use combined with accessibility that is defined 

as integration. The measure is derived from the previous studies and could be used for 

“triangulation” of the data that have been collected through the survey.     

In the second part, data for both objective and subjective parameters of “physical, social and 

safety aspects of the neighbourhood” have been collected by questionnaire will be analysed 

with Spss, where “1= strongly agree, 2=agree, 3=neutral, 4= disagree, 5=strongly disagree”. 

To find out the association of these aspects of neighbourhoods on walkability, the regression 

analysis has been run.  

 

4.1 Overview of Rotterdam City and Respondents Demographics 

Rotterdam is one of the largest city located in the west of Nederland with 645,965 residents. 

This city is the most important industrial port in Europe that offers a lot of tourist attractions. 

During the past decades, this city has invested a lot in the objective of the walkable and liveable 

city by allocating road and footprint paths, slowing traffic speeds and improving the quality of 

public spaces at an impressive scale to increase the quality of life, happiness and health.  

Due to increasing the population of the cities, it is an urgent need to develop effective walking 

spaces to improve “people’s health and well-being”. Therefore, this will be a good opportunity 

to attain a better understanding of what kind of policies and strategies this city uses to enhance 

the walkability of neighbourhood networks. 

The survey was conducted in four neighbourhoods of Rotterdam including Ommoord, 

Crooswijk located in the north of the river and Feijenoord, Hoogvliet located in the south of 

the river. All of these neighbourhoods are mostly residential areas surrounded by water and 

green spaces. From 250 questionnaires distributed in each neighbourhood, the response rate is 

20% around 40 in each neighbourhood. As a whole, the number of male and female respondents 

were mostly equal, included the ages from 18 to 65 years old and mostly Dutch in Ommoord 

and Hoogvliet and mixed culture in Crooswijk and Feijenoord. 

In terms of income, the respondents of Ommoord and Hoogvliet were mostly in the highest 

income class of over 3050 per month and in Feijenoord and Crooswijk most of the respondents 

were in middle-income class of 1750-3050 per month.  

 

4.2 Walkability Indexes 

Walkability as a dependent variable in this research includes three main variables such as 

connectivity, mixed-use and population density. Connectivity analysis in Space Syntax and 

GIS has provided an overview of the level of walkability in four selected neighbourhoods of 

Rotterdam. However, these analyses also have been done through the questionnaire survey to 

compare the results.  
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4.2.1 Space Syntax Analysis 
For analysing the connectivity of street network using Space syntax, axial maps were prepared 

by manually drawing road and street network (axial lines) for the four neighbourhoods of 

Rotterdam in QGIS. Axial lines were created in Open street maps (OSM), representing all 

residential streets, main roads and motorways. The drawing file was transformed into an Axial 

map for measuring connectivity, Axial Integration Analysis at a given radius of 3 steps (n=3).  

Axial line is the main foundation of space syntax that is representative of street segments and 

the main concern of space syntax is how these axial lines are connected to each other. 

Connectivity is defined by how many intersections a given street has. Depth in space syntax 

analysis presents the sum of the links when a person moves from one street to all other streets. 

Integration has an inverse association with mean depth. The higher the integration, the lower 

the mean depth. It means that “the more integrated street segments need fewer turn to reach the 

destination”, thus it is more accessible (Koohsari, Owen et al. 2016). 

Previous studies have demonstrated a significant relationship between integration and 

walkability. The higher street integration, the more accessible streets and the more mixed land 

use along these streets that encourage more pedestrian to walk in these streets. 

“Space Syntax Walkability” (SSW) has been proposed based on the “space syntax theory” and 

previous studies that are composed of population density and integration (mixed land use and 

connectivity). Space syntax walkability was calculated using the following formula developed 

by Koohsari 

“SSW =z (z (population density) + 2*z (integration))” 

“z is a standardized (z) score of the variable” (Koohsari, Owen et al. 2016) 

 

4.2.1.1 Connectivity Analysis 
Street connectivity is one of the measurable characteristics of walkability in Space Syntax 

analysis. Well-connected street networks provide people with the shorter distances and direct 

routes, easier access to major roads with higher options of transportation services and shorter 

times to reach the destinations because of having more direct routes available. 

Connectivity of street network is also concerned with land uses as functional aspects of urban 

form. In these maps, the graduation of colours from red (most connected), yellow to blue (least 

connected) as shown in Figure 5 below indicates the propensity of higher connectivity. 

Connectivity measurement is a very strong significant determinant of Walkability in these four 

neighbourhoods of Rotterdam as shown in table 9 below. 

 

Table 9: Space Syntax Connectivity 

 

 

 

 

 

Source: Researcher Own Development, 2019 

 

 Crooswijk Feijenoord Ommoord Hoogvliet 

Connectivity 3.3552 3.5422 3.5214 3.2085 

Integration_HH_R3 1.7148 1.6677 1.8103 1.6377 

Mean_Depth_R3 2.4912 2.3905 2.5117 2.4416 
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Figure 5: Connectivity maps 

 

These figures imply that an increase in connectivity could lead to more tendency of walking to 

the destination because of the availability of several alternative and short distances. For 

example, in Feijenoord the connectivity of street networks compare to other neighbourhoods 

is higher and Hoogvliet has the least connectivity in its street networks. However, connectivity 

measurements alone cannot determine the walkability of the neighbourhood, but it is one of 

the significant attributes in walkability. 

 

Chart 1: Connectivity based on Survey 
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Source: Researcher Own Development, 2019 
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Chart 1 above illustrate the respondents’ opinions about the connectivity of the street network 

in their neighbourhoods. Comparing the results from survey and connectivity analysis in Depth 

map proves the strong relationship between well-connected streets and walking. More or less, 

the connectivity analysis and survey results describe the high connected street network in these 

four neighbourhoods. However, the connectivity analysis shows the lowest connectivity in 

Hoogvliet, but the people’s opinion does not show the same result. It is likely because of the 

presence of diverse land use in this neighbourhood that affects the perception of people about 

the connected streets. 

 

4.2.1.2 Integration Analysis 
Spatial integration is considered a significant characteristic of street networks that can assist in 

determining the complexity of routes within an urban area. Integration describes “how easy it 

is to reach one segment from all other segments”. In other words, integration measures how 

accessible is a particular destination from all other locations in the area of study and people 

need less effort to walk to those places. 

Several empirical studies have asserted that integration and the presence of pedestrians are 

positively correlated. This means that the more integrated the streets, the more walkable they 

are. This relation can be explained by “the presence of different land uses along the streets with 

higher integration”. Besides, the accessibility of highly-integrated streets are more than other 

streets and commercial land uses propend to be located in these streets. 

 

Figure 6: Integration maps 

 

 Source: Researcher Own Development, 2019 

Crooswijk Neighborhood Feijenoord Neighborhood 

Ommoord Neighborhood Hoogvliet Neighborhood 
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Table 10: Space Syntax Integration 

 

 

 

 

Source: Researcher Own Development, 2019 

 

Average values of integration indicate the level of street integration in each neighborhood, 

while figures refer to the number of axial lines at a radius of 3 turns. Yellow and red streets 

distributed in the axial map indicate potential routes that are nevertheless well integrated and 

the blue streets show the most segregated streets. Comparing the integration maps and land use 

distribution shows that most of the land uses such as retails, schools, metro stations or bus stops 

are located in high- integrated streets.  

The mean of integration in four neighborhoods of Rotterdam shows that Ommoord has the 

highest integration which means the accessible streets with mixed-use along with them that 

increases walkability. However, Hoogvliet has the least integration, therefore, it is inferred that 

it has the lowest walkability. Therefore, it is expected to see more pedestrian movement in 

Ommoord and Crooswijk neighborhoods compare to Hoogvliet and Feijenoord. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Crooswijk Feijenoord Ommoord Hoogvliet 

Connectivity 3.3552 3.5422 3.5214 3.2085 

Integration_HH_R3 1.7148 1.6677 1.8103 1.6377 

Mean_Depth_R3 2.4912 2.3905 2.5117 2.4416 
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4.2.1.3 Mixed Land use 
Mixed or diverse land use is one of the key ingredients of walkability indexes. The more diverse 

land uses, the shorter distances to basic amenities and the more motivated people walk to their 

destinations. Mixed-use creates many diverse walking destinations in an area and increases 

people’s willingness to walk instead of using their cars.  

Map 3: Mixed land use 

 

Although mixed land-use is one of the major demands in the concept of smart growth and 

compact city to promote the efficiency of land use and quality of life, there is no standard 

method available for quantifying and measuring this factor. 

 

Chart 2: Mixed-use 

Source: Researcher Own Development, 2019 

Crooswijk Neighborhood Feijenoord Neighborhood 

Hoogvliet Neighborhood Ommoord Neighborhood 

Source: Researcher Own Development, 2019 
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However, considering the population density in these four neighbourhoods, the distribution of 

diverse land use in Hoogvliet and Ommoord neighbourhoods are lower than other 

neighbourhoods because of urban sprawl and lower population density. |In neighbourhoods of 

Crooswijk and Feijenoord, the distribution of land uses in comparison with population density 

is efficient. These outcomes are also obvious in the survey results of the neighbourhoods. For 

instance, in Hoogvliet and Feijenoord lower than 50% of the respondents were satisfied with 

the diversity of land use, in contrast in Crooswijk and Ommoord more than 50% of people 

agreed that there is a variety of land use in their neighbourhoods.  

 

 
Source: Researcher Own Development, 2019 

4.2.1.4 Population Density 
Population density provides the distribution of residents in per unit of a defined area. 

Neighbourhoods with high-density can encourage more people to walk. Population density 

increases the variety of amenities and services that cause shorter distances to reach by walking.  
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Map 4: Population Map 

Chart 3: Comparing Mixed use 



The influence of physical, social and safety aspects on walkability in neighbourhoods of Rotterdam 

39 

Although the distribution of population in the map shows a higher population in 

neighbourhoods of Ommoord and Hoogvliet, because of the population density of these 

neighbourhoods compare to neighbourhoods of Crooswijk and Feijenoord are lower, the 

walkability of those neighbourhoods will be influenced by these significant factors. 

 

Table 11: Population Density 

 

 

 

 

 

 

Source: Researcher Own Development, 2019 

 

 

Chart 4: Population Density based on Survey 

 

Comparing the results of the survey and the calculation of population density in four study 

areas shows similar results. Therefore, we can assume that our measurement of population 

density is reliable.  

 

4.2.2 Walkability indexes results 
These findings indicate that considering the connectivity, integration, mixed-use and 

population density and comparing these findings in four selected neighbourhoods, Crooswijk 

shows higher walkability compare to other neighbourhoods. However, Feijenoord and 

Ommoord are in the second place and Hoogvliet is the least walkable neighbourhoods. These 

results only related to measuring the indicators of walkability, although other factors such as 

“physical, social and safety aspects” will be examined in the next part by running the regression 

analysis. 
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4.3 Physical Aspects and walkability 

4.3.1 Accessibility Analysis 
Accessibility is one of the principal indexes of physical characteristics which is referred to “the 

ease with which any land-use can be reached from a location by walking”. There has been a 

growth of interest in the concept of accessibility in recent decades, discussing how to quantify 

proximity to basic amenities for every sustainable urban mobility especially for walking.  

The proximity to basic amenities is considered as an important factor for walking travel. The 

shorter the distance to facilities, the more likely people are encouraged to walk to it. Therefore, 

proximity to destinations is positively associated with walkability. According to previous 

studies, scholars have found that the distance of 400 m which is equal to 5 minutes walking, is 

a comfortable walking distance to reach the destination. However, some researchers 

recommended the walking distance of 600 m and 1000 m for other different purposes such as 

distance to schools or recreational centers (Hoehner, Ramirez et al. 2005). 

For measuring the accessibility, that represents the distance to basic infrastructures from every 

residential location, GIS as a valid and reliable software has been used in this study. Spatial 

database which was required for calculating buffer areas for accessibility analysis of basic 

facilities, considering the distance and duration of walking, in four selected neighbourhoods 

were created in GIS. Four main amenities such as grocery stores, public transports, schools and 

recreation facilities were specified on the map of each neighbourhood. In these models, 400 m 

distance to grocery stores and public transportation established a buffer to find out how close 

are those amenities for residents to walk. In models for schools and educational centers, this 

buffer was 600 m (10 min) for walking distance and for recreational centers such as parks, 

sports centers, swimming pools and etc. A buffer distance of 1000 m (15 min) has been 

provided in the open street map to represent the area which has been covered by these land uses 

with appropriate distance for walking (Hoehner, Ramirez et al. 2005). 

 

4.3.1.1 Accessibility of Grocery Stores  
Buffer polygons have created area features at a particular distance around the input features. 

This method is a basic approach for the evaluation of spatial accessibility. A buffer of a 

specified distance surrounding the facility represents how easy to reach that facility from a 

particular location. 

According to previous studies and with regard to the representation of accessibility buffers, 

this part tries to point out the more comfortable walking distance to grocery stores which has 

been defined 400 m equal to 5 minutes walking distance by using geo-information technologies 

(GIS) (Hoehner, Ramirez et al. 2005). 

Buffering has been implemented around grocery stores that have been found in open street map 

with producing new surrounding features (polygons) that determined the distance of 400 m 

access to grocery store features. 
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Map 5: Accessibility to grocery stores 

Source: Researcher Own Development, 2019 

Comparing the accessibility of these four neighbourhoods demonstrates that in terms of access 

to supermarkets, more or less all of the neighbourhoods have a high level of accessibility. 

However, access to the supermarket in Crooswijk and Feijenoord are higher and cover 90 

percent of the area, but Hoogvliet and Ommoord have the lowest accessibility to grocery stores 

and mostly 70 percent of the residents have easy access to supermarkets.  

 

 

Chart 5: access to supermarket based on survey 

Comparing the results of the survey in chart 5 above show that the respondents’ opinions about 

the accessibility of supermarkets are the same as GIS maps. However, people in Ommoord 

express more accessibility to supermarkets compare to the available map.   

Crooswijk Neighborhood Feijenoord Neighborhood 

Ommoord Neighborhood Hoogvliet Neighborhood 
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4.3.1.2 Accessibility of Transport Services  
Distance coverage with walking for access to transport services has been shown in following 

map 6. Threshold values for measuring the accessibility to public transport stop generally range 

within 5 minutes walking distance, which represents a comfortable walking distance within 

400 m from each location (Hoehner, Ramirez et al. 2005). Therefore, these maps have been 

produced by finding the locations of public transport stops such as metro stations and bus stops 

with help of the open street map and defined the buffer of 400 m around each object which is 

the shortest comfortable walking distance.  

Map 6: Accessibility to transport 

 
Source: Researcher Own Development, 2019 

For the sake of simplicity, the areas which are not covered by the buffer of public transport 

stop accessibility were considered inaccessible. It is obvious that the transport system 

approximately covers the four neighbourhoods and almost all of the residents have easy access 

to transportation services. Therefore, transport service accessibility covers these four 

neighbourhoods efficiently.  

Furthermore, the result of the survey in these neighbourhoods in chart 6 illustrates that residents 

are completely satisfied with the transport system except in Ommoord and Hoogvliet that it is 

likely some of them were far from the transport services. 

 

 

 

 

Feijenoord Neighborhood Crooswijk Neighborhood 

Ommoord Neighborhood Hoogvliet Neighborhood 
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Chart 6: access to transport based on survey 

 

 4.3.1.3 Accessibility of School 
At first sight, the distribution of schools across the neighbourhoods seems relatively good. The 

school dispersion founds more in the locations with the highest presence of residents, therefore, 

the highest demand for schools. Owing to this dispersion the buffer method, thus, indicates that 

schools within the walking distance of 600 m as a comfortable walking distance are totally 

available for Crooswijk Neighbourhood, but in the other third neighbourhoods cover around 

90 percent of the residents within the territory (Hoehner, Ramirez et al. 2005). 

Map 7: Accessibility to schools 

 

Source: Researcher Own Development, 2019 

Feijenoord Neighborhood Crooswijk Neighborhood 

Ommoord Neighborhood Hoogvliet Neighborhood 
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Chart 7: access to school based on survey 

 

In addition, chart 7 shows that people in Ommoord and Crooswijk have more access to 

educational centers, therefore, the express more satisfaction in the questionnaires.  

4.3.1.4 Accessibility of recreation facilities 
Buffer polygons created at 1000m distance equal to 15 minutes walking distance around the 

recreational facilities which are defined as the comfortable walking distance for access to 

recreational facilities (Hoehner, Ramirez et al. 2005)  

Map 8: Accessibility to Recreation Facilities 

Source: Researcher Own Development, 2019 
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Ommoord Neighborhood Hoogvliet Neighborhood 
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The buffer areas show that in terms of parks and recreational facilities, these four 

neighbourhoods have not considerable deficiency and they have access to several recreational 

facilities. Only there is an area in the south part of Ommoord neighbourhood which is not in 

this defined buffer.   

Chart 8: comparing accessibility in neighborhoods 

 

 

Chart 8 above shows that respondents in Crooswijk and Feijenoord are more satisfied with 

access to recreational facilities in comparison with Ommoord and Hoogvliet. 

To conclude, in case of accessibility analysis, access to basic amenities is efficient almost in 

four neighbourhoods and they have sufficient access to facilities in a short distance. 

 

4.3.2 Survey results 
This part represents the findings through the survey in four selected neighbourhoods and 

evaluation of neighbourhoods’ features in Spss by using regression analysis. As mentioned 

before, because of the presence of a large number of variables in three aspects of “physical, 

social and safety” in neighbourhood scale, the multiple linear regression analysis has been run 

in this study. In order to have comprehensive results, this regression has been carried out in 

four neighbourhoods and compared with each other. 

 

4.3.2.1 Survey Results of Physical Aspects in Crooswijk  
Model -1: This model measures the relationship between objective and subjective physical 

characteristics of the neighbourhoods in four selected neighbourhoods.  

“Multiple Linear Regression” has been run to identified the relationship between “walkability” 

and “the built environment factors”. Six (6) independent indicators of the built environment 

that emerged significant from the literature review are listed in the table. Among these factors, 

four independent variables are related to objective aspects of the built environment and two 

indicators are related to the perceptions of residents about those physical factors of the 

environments. 

Table 12 shows the correlations between physical variables and walkability indexes in 

Crooswijk Neighbourhood. the most important findings are the association of “aesthetic design 

and greenery” with “sense of interest of people” and “the quality of the sidewalk” that is 

correlated with “sense of comfortability” of respondents.  
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Table 12:Correlation in Crooswijk Neighbourhood 

 

The correlation matrix depicts the indicators that have identified as highly significant with a 

positive magnitude for further statistical analysis making a linear relationship between the 

dependent and independent variables. The multiple linear regression has been run in Spss by 

defining walkability as a dependent variable and six independent variables of physical aspects 

of neighbourhoods. In Table12, the regression has been presented with P-values. 

 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .787a .619 .549 .23520 

a. Predictors: (Constant), SENSE_INTEREST, SIDEWALK_CON, GREENERY, 

AESTHETIC, ACCESSIBILITY, SENSE_COMFORTABILITY 

b. Dependent Variable: Walkability 

Source: Researcher Own Development, 2019 

 

In this table, R Square represents a highly significant relationship in this equation because its 

value is higher than 0.5 and closer to 1. This means that, in this model, physical aspects 

influence the walkability in Crooswijk Neighbourhood. 
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 In this model, “accessibility” has emerged as a significant factor affect walkability. Although 

other factors have correlation together, they are not significant in this model. Therefore, due to 

finding significance association in this equation, the built environment is considered as a factor 

which influence walkability. 

 

4.3.2.2 Survey Results of Physical Aspects in Feijenoord  
The same model has been run in Spss for Feijenoord for comparing the results. In this model, 

the same correlations indicate that our results have not occur by chance. 

 

Table 13:Correlation in Feijenoord Neighbourhood 

    mixed-use pop 
density 

connec
tivity 

accessibi
lity 

sidewalk 
condition 

aestheti
c 

greenery sense 
comfort 

sense 
interest 

mixed-use Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   
pop density Pearson 

Correlation 
-.086 1               

  Sig. (2-tailed) .596                 
connectivity Pearson 

Correlation 
.163 -.340* 1             

  Sig. (2-tailed) .314 .032               
accessibility Pearson 

Correlation 
.438** -.051 .043 1           

  Sig. (2-tailed) .005 .755 .791             
sidewalk 
condition 

Pearson 
Correlation 

.012 .180 -.005 -.208 1         

  Sig. (2-tailed) .941 .267 .974 .199           
aesthetic Pearson 

Correlation 
-.058 .048 -.012 -.131 .199 1       

  Sig. (2-tailed) .724 .770 .944 .421 .218         
greenery Pearson 

Correlation 
-.075 .022 -.183 .020 -.135 .461** 1     

  Sig. (2-tailed) .648 .893 .259 .904 .407 .003       
sense 

comfort 
Pearson 

Correlation 
-.010 .026 -.096 -.070 .775** .007 -.067 1   

  Sig. (2-tailed) .950 .874 .554 .668 .000 .965 .682     
sense 

interest 
Pearson 

Correlation 
-.293 .189 -.006 -.154 .161 .666** .435** -.035 1 

  Sig. (2-tailed) .067 .244 .969 .344 .322 .000 .005 .831   
  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).**  

Coefficient 

Model 

Unstandardized Coefficients Standardized Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .837 .287  2.921 .006 

ACCESSIBILITY .389 .075 .678 5.197 .000 

SIDEWALK_CON .118 .087 .201 1.352 .185 

AESTHETIC .113 .092 .206 1.230 .228 

GREENERY -.080 .076 -.181 -1.047 .303 

Sense_Comfort .113 .107 .162 1.063 .296 

Sense_Interest -.094 .081 -.158 -1.161 .254 

a. Dependent Variable: Walkability 
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Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .516a .266 .133 .27602 

a. Predictors: (Constant), sense_interest, sense_comfort, accessibility, 

greenery, aesthetic, sidewalk_condition 

 

 

Coefficient 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.232 .641  3.481 .001 

accessibility .190 .093 .315 2.036 .050 

sidewalk_condition .370 .151 .667 2.449 .020 

aesthetic .080 .134 .128 .598 .554 

greenery -.071 .107 -.122 -.664 .511 

sense_comfort -.383 .168 -.579 -2.275 .030 

sense_interest -.013 .178 -.015 -.071 .944 

a. Dependent Variable: Walkability 

 

“Multivariate linear regression” has been run by taking physical aspects as independent 

variables and walkability as a dependent variable. This model is conducted to visualize the 

association between “physical aspects of neighbourhoods” and “walkability” in Feijenoord 

Neighbourhood. Among these factors, “accessibility” and “sidewalk conditions” objectively 

and “sense of comfort” subjectively are the most important factor for those people walk for 

transport. 

From the analysis, the value of “adjusted R square=0.26” explains that only “26% variance” in 

walkability is because of physical aspects and rest of the 74% impact on the relationship is 

owing to other factors which demonstrate a “weak relationship” and influence of physical 

factors on walkability. Therefore, it is demonstrated that physical aspects are not the only 

strong predictor of change in walkability. 
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4.3.2.3 Survey Results of Physical Aspects in Ommoord 
The same equation has been carried out in Ommoord Neighbourhood. The correlation matrix 

table illustrates that some physical aspects similar to other neighbourhoods have correlations 

together. 

Table 14:Correlation in Ommoord Neighbourhood 

    Mixed 
use 

CONNEC
TIVITY 

POP_D
ENSITY 

ACCESSI
BILITY 

SIDEWAL
K_CON 

AESTHE
TIC 

GREEN
ERY 

SENSE 
COMFORT 

SENSE 
Interest 

Mixed 
use 

Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   

Connectivity Pearson 
Correlation 

-.128 1               

  Sig. (2-tailed) .431                 

POP_DENSITY Pearson 
Correlation 

.139 .030 1             

  Sig. (2-tailed) .393 .856               

ACCESSIBILITY Pearson 
Correlation 

.642** .145 .182 1           

  Sig. (2-tailed) .000 .372 .261             

SIDEWALK_CO
N 

Pearson 
Correlation 

.127 .025 .076 .160 1         

  Sig. (2-tailed) .437 .877 .642 .324           

AESTHETIC Pearson 
Correlation 

-.485** -.178 -.215 -.257 -.032 1       

  Sig. (2-tailed) .001 .272 .182 .109 .847         

GREENERY Pearson 
Correlation 

.062 .174 -.022 .227 .059 .065 1     

  Sig. (2-tailed) .705 .284 .894 .159 .716 .692       

SENSE_COMF
ORTABILITY 

Pearson 
Correlation 

.073 .175 .011 .096 .581** .190 .258 1   

  Sig. (2-tailed) .653 .280 .946 .555 .000 .241 .108     

SENSE 
INTEREST 

Pearson 
Correlation 

-.136 .039 .017 -.027 .155 .441** .019 .446** 1 

  Sig. (2-tailed) .403 .810 .918 .870 .340 .004 .906 .004   

  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .655a .428 .325 .24522 

a. Predictors: (Constant), greenery, sidewalk conditions, accessibility, 

aesthetic design, sense of comfortability, sense of interest. 

 

The coefficient table demonstrates that one (1) unit change in “accessibility” will change the 

dependent variable “walkability” by 0.24 units keeping all other independent variables constant 

and one (1) unit change in “Aesthetic” will change the dependent variable “walkability” by 

0.26 units keeping all other independent variables constant. Other variables are considered not 

significant in this equation. 
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Coefficient 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 2.141 .432  4.959 .000 

ACCESSIBILITY .240 .093 .369 2.586 .014 

SIDEWALK_CON -.069 .108 -.108 -.644 .524 

AESTHETIC -.266 .088 -.465 -3.011 .005 

GREENERY .018 .072 .036 .254 .801 

SENSE_COMFORTABILITY .146 .122 .227 1.199 .239 

SENSE_INTEREST .068 .108 .102 .626 .536 

a. Dependent Variable: Walkability 

 

4.3.2.4 Survey Results of Physical Aspects in Hoogvliet  
Statistical tests were run in this neighbourhood to understand which of the mentioned features 

affect neighbourhood walkability. 

Table 15:Correlation in Hoogvliet Neighbourhood 

    Mixed 
use 

Pop 
density 

connectiv
ity 

accessibil
ity 

Sidewalk 
condition 

aesthet
ic 

greene
ry 

Sense 
comfort 

Sense 
interest 

Mixed 
use 

Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   

Pop 
density 

Pearson 
Correlation 

.041 1               

  Sig. (2-tailed) .800                 

connectivit
y 

Pearson 
Correlation 

-.061 .121 1             

  Sig. (2-tailed) .709 .456               

accessibility Pearson 
Correlation 

.587** .088 -.049 1           

  Sig. (2-tailed) .000 .589 .762             

Sidewalk 
condition 

Pearson 
Correlation 

.073 .089 -.176 .107 1         

  Sig. (2-tailed) .655 .583 .277 .510           

aesthetic Pearson 
Correlation 

.124 -.137 -.045 .291 .021 1       

  Sig. (2-tailed) .447 .399 .782 .068 .895         

greenery Pearson 
Correlation 

.142 -.066 .072 .178 -.063 .784** 1     

  Sig. (2-tailed) .381 .686 .658 .271 .700 .000       

Sense 
comfort 

Pearson 
Correlation 

.150 -.062 -.067 .073 .325* .024 -.034 1   

  Sig. (2-tailed) .356 .704 .683 .655 .041 .884 .837     

Sense 
interest 

Pearson 
Correlation 

.058 .047 .162 .097 -.002 .734** .719** -.068 1 

  Sig. (2-tailed) .721 .772 .318 .551 .990 .000 .000 .676   

  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

The coefficient table illustrates that one (1) unit increase in “accessibility” will increase the 

dependent variable “walkability” by 0.3 units keeping all other independent variables constant. 
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Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .499a .249 .112 .28539 

a. Predictors: (Constant), sense_interest, sidewalk_cond, accessibility, 

sense_comfort, greenery, aesthetic 
 

Coefficient 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.740 .558  3.115 .004 

accessibility .309 .115 .433 2.688 .011 

sidewalk_cond .041 .123 -.054 -.333 .741 

aesthetic .356 .156 -.635 -2.283 .029 

greenery .097 .151 .168 .645 .523 

sense_comfort .037 .147 .041 .253 .802 

sense_interest .270 .142 .460 1.906 .065 

a. Dependent Variable: Walkability 

 

One (1) unit increase in “Aesthetic design” will increase the dependent variable “walkability” 

by 0.35 units keeping all other independent variables constant. Besides, one (1) unit increase 

in “sense of interest” will increase the dependent variable “walkability” by .27 units keeping 

all other independent variables constant.  

 

4.3.6 Survey Results of Physical Aspects 
 

 

Chart 9: physical aspects based on survey 
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The average importance levels of four objective factors and two subjective factors of physical 

indexes of neighbourhoods that are analysed with SPSS correlation coefficient demonstrate 

that almost in all neighbourhoods, the factors such as accessibility to public transportation, 

schools and recreational facilities were rated significantly as important factors in enticing 

people to walk. It is also obtained that there is a strong correlation between objective and 

subjective variables such as “sidewalk conditions” with “sense of comfortability” as well as 

“aesthetic design” and “greenery” with “sense of interest”. 

Chart 9 illustrates the results of survey for physical aspects and compares them in four 

neighbourhoods. The lower value of greenery and aesthetic design in Feijenoord demonstrates 

that this factors should be improved in this neighbourhood and higher accessibility in Hoogvliet 

needs to be considered. In other physical aspects, the results show that these neighbourhoods 

are in good condition. 

 

4.4 Social Aspects and Walkability 

Model 2- This model measures the social aspects of neighbourhoods’ relationship with 

walkability indicators in four selected neighbourhoods of Rotterdam. 

 

4.4.1 Survey Results of Social Aspects in Crooswijk  
The result of correlation in Crooswijk indicates that there is a significant association between 

population density and social interactions and vitality of the streets.  

 

Table 16:Correlation in Crooswijk Neighbourhood 

    Pubic 

area 

Mixed 

Use 

connectivity Population 

Density 

Social 

Interaction 

liveliness participation SENSE 

Place 

SENSE 

Belong 

Pubic Area Pearson 

Correlation 

1                 

  Sig. (2-tailed)                   
MIXED_USE Pearson 

Correlation 

.258 1               

  Sig. (2-tailed) .108                 
Connectivity Pearson 

Correlation 

.288 . 365* 1             

  Sig. (2-tailed) .072 .020               
POP 

DENSITY 
Pearson 

Correlation 

.074 .115 .167 1           

  Sig. (2-tailed) .649 .481 .304             
SOCIAL 

Interaction 
Pearson 

Correlation 

-.062 .264 .011 .606** 1         

  Sig. (2-tailed) .702 .100 .947 .000           
LIVELINESS Pearson 

Correlation 

.026 .412** -.090 .138 .254 1       

  Sig. (2-tailed) .871 .008 .582 .396 .114         
Particpation Pearson 

Correlation 

.091 .286 .202 -.072 -.173 -.005 1     

  Sig. (2-tailed) .575 .074 .211 .657 .285 .978       
SENSE 

PLACE 
Pearson 

Correlation 

.167 .310 .064 .121 .183 .448** .048 1   

  Sig. (2-tailed) .304 .052 .694 .457 .259 .004 .767     
SENSE 

BELONG 
Pearson 

Correlation 

.280 .187 .124 .037 .030 .004 .673** .155 1 

  Sig. (2-tailed) .080 .247 .444 .821 .852 .982 .000 .339   

  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 
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This model measures the relationship between the social aspects of neighbourhoods and 

walkability indicators. The premise is that higher social interactions can increase the 

walkability of neighbourhoods. As mentioned above, social aspects variables are developed 

based on the calculation of six major parameters, which are: “social interactions, liveliness, 

participation, and public areas” objectively and “sense of place”, “sense of belonging” 

subjectively and walkability variables are developed based on the calculation of “mixed-use, 

connectivity and population density”.  

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .730a .533 .448 .26031 

a. Predictors: (Constant), Sense of Belong, Liveliness, Social Interaction, pubic 

area, Sense of Place, Participation 

 

From the analysis, found that in this model, the adjusted R square=0.44 means that only 44% 

of the variance in walkability is because of social aspects and rest of the 56% impact on the 

relationship is owing to other factors which demonstrate a medium relationship and influence 

of social factors on walkability. 

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .452 .382  1.185 .245 

pubic_area .052 .051 .128 1.014 .318 

Social_Interaction .394 .076 .645 5.178 .000 

Liveliness .057 .076 .103 .748 .460 

Participation .016 .107 .026 .153 .879 

Sense_Place .044 .098 .063 .445 .659 

Sense_Belong .096 .103 .162 .932 .358 

a. Dependent Variable: Walkability 

 

Statistical linear regression tests were run in this neighbourhood to understand which of the 

mentioned features affect neighbourhood walkability. The coefficient table illustrates that 

keeping all other independent variables constant, one (1) unit increase in “social interaction” 

will increase 0.39 units the dependent variable “walkability”.  
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4.4.2 Survey Results of Social Aspects in Feijenoord  
Second model has been carried out on Feijenoord Neighbourhood to find the correlations 

between social aspects indicators and walkability indexes.  

 

Table 17:Correlation in Feijenoord Neighborhood 

    Mixed 
use 

Pop 
density 

connecti
vity 

Social 
interaction 

livelines
s 

participat
ion 

Pubic 
area 

Sense 
place 

Sense 
belong 

mixed_use Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   
pop_density Pearson 

Correlation 
-.086 1               

  Sig. (2-tailed) .596                 
connectivity Pearson 

Correlation 
.163 -.340* 1             

  Sig. (2-tailed) .314 .032               
Social 
interaction 

Pearson 
Correlation 

-.034 .823** -.392* 1           

  Sig. (2-tailed) .834 .000 .012             
liveliness Pearson 

Correlation 
-.086 .699** -.270 .837** 1         

  Sig. (2-tailed) .600 .000 .092 .000           
participation Pearson 

Correlation 
-.102 .136 -.144 .074 -.019 1       

  Sig. (2-tailed) .531 .403 .374 .649 .906         
Pubic 
area 

Pearson 
Correlation 

.018 .399* -.397* .493** .574** -.007 1     

  Sig. (2-tailed) .910 .011 .011 .001 .000 .967       
Sense 
place 

Pearson 
Correlation 

.019 .003 .064 -.021 -.126 .340* -.276 1   

  Sig. (2-tailed) .908 .984 .696 .900 .440 .032 .085     
Sense 
belong 

Pearson 
Correlation 

.092 -.093 -.030 -.031 -.191 .752** -.010 .097 1 

  Sig. (2-tailed) .573 .569 .855 .851 .238 .000 .951 .550   
  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .761a .578 .502 .40115 

a. Predictors: (Constant), sense of belong, sense of place, liveliness, 

participation, pubic area, social interaction 

 

In this research, the independent variables which are considered as social attributes are “social 

interaction”, “liveliness”, “participation” and “public spaces” objectively and “sense of place”, 

“sense of belonging” subjectively. In statistical analysis, “social interaction”, “liveliness” and 

“Population Density” emerged as highly significant with a positive correlation. “Participation” 

and “sense of belonging” also emerged as highly significant with a positive magnitude.  

 The model summary indicates that the adjusted R square =0.5 which means only 50% of the 

variance in walkability is owing to social aspects and rest of the 50% impact on the relationship 

because of other factors which demonstrate a medium relationship and influence of social 

factors on walkability. 
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Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.100 .670  -.149 .883 

Social interaction .445 .223 .453 1.999 .054 

liveliness .035 .260 .029 .136 .893 

participation .135 .097 .176 1.395 .172 

Pubic area -.026 .066 -.048 -.389 .700 

Sense of place .389 .107 .425 3.622 .001 

Sense of belong .026 .134 .022 .191 .850 

a. Dependent Variable: Walkability 

 

Multivariate linear regression was run in this neighbourhood to understand which of the 

mentioned features affect neighbourhood walkability. The coefficient table illustrates that one 

(1) unit increase in “social interaction” will increase the dependent variable “walkability” by 

0.44 units keeping all other independent variables constant and one (1) unit increase in “sense 

of place” will increase the dependent variable “walkability” by 0.38 units keeping all other 

independent variables constant. In addition, other variables have not significant relations to 

walkability.  

4.4.3 Survey Results of Social Aspects in Ommoord  
For comparing the results between all selected neighbourhoods, correlation table has been run 

to find the relations between social features and walkability indexes. 

Table 18:Correlation in Ommoord Neighborhood 

    Mixed 

use 

connectivity Population 

density 

Social 

interaction 

livelines

s 

participati

on 

Pubic 

area 

Sense 

place 

Sense 

belong 

Mixed 
use 

Pearson 
Correlation 

1         

  Sig. (2-tailed)           
CONNECTIVIT
Y 

Pearson 
Correlation 

-.128 1        

  Sig. (2-tailed) .431          
POP 
DENSITY 

Pearson 
Correlation 

.139 .030 1       

  Sig. (2-tailed) .393 .856         
Social 
interaction 

Pearson 
Correlation 

.099 .023 .534** 1      

  Sig. (2-tailed) .541 .886 .000        
liveliness Pearson 

Correlation 
.215 .081 .440** .593** 1     

  Sig. (2-tailed) .183 .619 .005 .000       
participation Pearson 

Correlation 
-.133 .281 -.012 -.176 .040 1    

  Sig. (2-tailed) .414 .079 .940 .276 .808      
Pubic area Pearson 

Correlation 
.082 .017 .100 .096 -.218 -.003 1   

  Sig. (2-tailed) .615 .916 .540 .554 .176 .987     
Sense of 
place 

Pearson 
Correlation 

-.138 .359* .204 .086 -.005 .214 .257 1  

  Sig. (2-tailed) .394 .023 .207 .600 .978 .184 .110    
Sense of 
belong 

Pearson 
Correlation 

.156 .201 .137 .059 .167 .599** -.104 .119 1 

  Sig. (2-tailed) .336 .213 .400 .716 .304 .000 .525 .463   
  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 
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Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .719a .517 .430 .23822 

a. Predictors: (Constant), pubic_area, liveliness, participation, 

sense_place, social_interaction, sense_belong 

 
 

The analysis show that the value of “adjusted R square=0.43” explains that only “43% 

variance” in walkability is owing to social aspects and rest of the 57% impact on the 

relationship is because of other factors which demonstrate a medium relationship and influence 

of social factors on walkability. 

 

Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .379 .398  .953 .348 

Social interaction .378 .179 .423 2.118 .042 

liveliness .189 .165 .245 1.144 .261 

participation .044 .075 .093 .589 .560 

Sense of place .044 .126 .063 .345 .732 

Sense of belong .087 .128 .136 .679 .502 

Pubic area .083 .059 .180 1.400 .171 

a. Dependent Variable: Walkability 

 

The coefficient table illustrates that one (1) unit increase in “social interaction” will increase 

the dependent variable “walkability” by 0.44 units keeping all other independent variables 

constant. 

 

4.4.4 Survey Results of Social Aspects in Hoogvliet  
Model 2 has carried out on Hoogvliet Neighbourhood to find out the relation between “social 

aspects” and “walkability”. The result of correlation in Hoogvliet indicates that there is a 

significant association between population density and social interactions and vitality of the 

streets. This means that a higher population density will increase the social interactions among 

the people and the presence of people in the streets lead to more lively streets. 
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Table 19:Correlation in Hoogvliet Neighbourhood 

    Mixed 
use 

Pop 
density 

connecti
vity 

Social 
interaction 

livelin
ess 

participa
tion 

Pubic 
Area 

Sense 
place 

Sense 
belong 

Mixed 
use 

Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   
Pop 
density 

Pearson 
Correlation 

.041 1               

  Sig. (2-tailed) .800                 
connectivity Pearson 

Correlation 
-.061 .121 1             

  Sig. (2-tailed) .709 .456               
Social 
interaction 

Pearson 
Correlation 

.103 .532** -.113 1           

  Sig. (2-tailed) .528 .000 .488             
liveliness Pearson 

Correlation 
.177 .502** .285 .455** 1         

  Sig. (2-tailed) .274 .001 .074 .003           
participatio
n 

Pearson 
Correlation 

.180 .053 -.023 .186 .236 1       

  Sig. (2-tailed) .265 .744 .886 .251 .142         
Pubic 
area 

Pearson 
Correlation 

-.059 -.100 .189 .016 .227 .017 1     

  Sig. (2-tailed) .720 .540 .244 .921 .159 .917       
Sense of 
place 

Pearson 
Correlation 

.108 .057 .232 .324* .337* .142 .002 1   

  Sig. (2-tailed) .507 .728 .150 .041 .033 .383 .992     
Sense of 
belong 

Pearson 
Correlation 

.152 .016 -.108 .036 .213 .662** -.003 .050 1 

  Sig. (2-tailed) .349 .924 .509 .827 .187 .000 .987 .759   
  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

1 .850a .722 .671 .17375 

a. Predictors: (Constant), pubic area, sense of place, sense of 

belong, social interaction, liveliness, participation 

 

 

The analysis show that the value of “adjusted R square=0.67” explains that only “67% 

variance” in walkability is owing to social aspects and rest of the 33% impact on the 

relationship is because of other factors which demonstrate a high relationship and influence of 

social factors on walkability. 

“Multivariate linear regression” has been done by taking social aspects as independent 

variables and walkability as a dependent variable. This regression model indicates that an 

increase of one unit of social interaction can increase walkability by 0.69 unit keeping all other 

independent variables constant. 
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Coefficientsa 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .657 .282  2.330 .026 

social_interaction .691 .100 .800 6.933 .000 

liveliness .051 .066 .095 .763 .451 

participation -.003 .060 -.005 -.043 .966 

sence_place .020 .069 .028 .287 .776 

sence_belong -.040 .056 -.087 -.704 .486 

pubic_area -.035 .032 -.103 -1.087 .285 

a. Dependent Variable: Walkability 

 

4.4.5 Survey Results in Social Aspects 
In conclusion, the main finding indicates that social aspects of neighbourhoods can influence 

the walkability of that neighbourhood. The most significant factors that came out in this study 

are “social interaction, the liveliness of the streets, participation, the existence of public area” 

and increase of these factors will increase “sense of place” and “sense of belonging to the 

community” among residents which can affect the walkability of the neighbourhood. Those 

results imply that in neighbourhoods with higher social interactions and more liveliness, people 

have more tendency to walk.  

 

 

Chart 10: Social Aspects based on Survey 

 

Chart 10 indicates the respondents’ opinions about social indicators in their neighborhoods. 

Among these indicators, Hoogvliet has the minimum level of participation, social interaction 

and liveliness of the streets and Crooswijk has the highest level of social aspects in comparison 

with other neighborhoods. 
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4.5 Safety Aspects and Walkability 

Although physical and social aspects are important factors in motivating people to walk, safety 

aspects have been shown in previous studies that can be considered as a significant indicator 

in walkability studies. 

 

4.5.1 Crime-reported 
The table 20 below shows the level of crime that has been reported by police in four selected 

neighbourhoods. These numbers have been derived from Wijk Profile of neighbourhoods in 

Rotterdam. Previous studies claim that high-density crimes discourage people to walk. 

 

Table 20: Crime Report 

 

 

 

 

 

 

Map 9: Crime Report 

 

By comparing these results and what people responded in questionnaires, it is obvious that 

Feijenoord with the higher number of crime reported could be less walkable than other selected 

neighborhoods. 

 

 

 

 

 

Neighbourhood Percentage of Theft Percentage of Destruction Percentage of Violence 

Crooswijk 6% 8% 9% 

Ommoord 5% 4% 5% 

Feijenoord 12% 7% 8% 

Hoogvliet 9% 7% 9% 
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4.5.2 Safety Aspect of Survey Results 
Third model measures the safety aspects of neighbourhoods’ relationships with walkability 

indicators in four selected neighbourhoods of Rotterdam.  

 

4.5.2.1 Survey Results of Safety Aspects in Crooswijk  
Safety variables are developed based on the calculation of six major parameters, which are: 

“crime report, traffic lights, intersections, and the visibility of the streets” objectively and 

“sense of safety, sense of security” subjectively and walkability variables are developed based 

on the calculation of “mixed-use, connectivity and population density”.  

The result of correlation matrix in Crooswijk indicates that there is a significant association 

between connectivity and visibility and sense of security of the streets.  

 

Table 21:Correlation in Crooswijk Neighbourhood 

    MIXED
_USE 

Connec
tivity 

POP_DE
NSITY 

CRIME 
REPORT 

TRAFFIC 
LIGHTS 

Intersec
tion 

Visibility SENSE 
Security 

Sense 
Safety 

MIXED 
USE 

Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   
Connectivi
ty 

Pearson 
Correlation 

.365* 1               

  Sig. (2-tailed) .020                 
POP 
DENSITY 

Pearson 
Correlation 

.127 .428** 1             

  Sig. (2-tailed) .434 .006               

CRIME 
REPORT 

Pearson 
Correlation 

.390* .228 .077 1           

  Sig. (2-tailed) .013 .157 .638             

TRAFFIC 
LIGHTS 

Pearson 
Correlation 

.236 -.104 .180 .145 1         

  Sig. (2-tailed) .142 .523 .265 .371           

INTERSEC
TION 

Pearson 
Correlation 

.190 .065 .357* .027 .658** 1       

  Sig. (2-tailed) .240 .690 .024 .867 .000         

VISIBILITY Pearson 
Correlation 

.470** -.021 -.023 .459** .391* .393* 1     

  Sig. (2-tailed) .002 .896 .887 .003 .013 .012       

SENSE 
SECURITY 

Pearson 
Correlation 

.338* .579** .491** .298 .032 .055 .217 1   

  Sig. (2-tailed) .033 .000 .001 .062 .844 .735 .178     

SENSE 
SAFETY 

Pearson 
Correlation 

.372* .654** .508** .401* .126 .223 .300 .865** 1 

  Sig. (2-tailed) .018 .000 .001 .010 .439 .167 .060 .000   

  N 40 40 40 40 40 40 40 40 40 
Correlation is significant at the 0.05 level (2-tailed) .*                                                                                              source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .786a .617 .548 .23565 

a. Predictors: (Constant), Sense of Safety, Traffic Lights, Crime Report, Visibility, 

Intersection, Sense of Security 
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The analysis show that the value of “adjusted R square=0.54” explains that only “54% 

variance” in walkability is owing to safety aspects and the rest of the 46% impact on the 

relationship is because of other factors which demonstrate a medium relationship and influence 

of the safety factors on walkability. 

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .460 .341  1.349 .187 

Crime_Report .083 .074 .152 1.132 .266 

Traffic_Lights -.039 .098 -.059 -.402 .691 

Intersection .179 .108 .261 1.648 .109 

Visibility -.094 .115 -.111 -.820 .418 

Sense_Security .225 .178 .287 1.266 .215 

Sense_Safety .352 .200 .428 1.759 .088 

a. Dependent Variable: Walkability 

“Multivariate linear regression” has been done by taking safety aspects as independent 

variables and walkability as a dependent variable. This regression model indicates that an 

increase of one unit of sense of safety can increase walkability by 0.35 unit keeping all other 

independent variables constant.  

4.5.2.2 Survey Results of Safety Aspects in Feijenoord  
The result of correlation in Feijenoord indicates that there is a significant association between 

connectivity and visibility and sense of security of the streets.  

Table 22:Correlation in Feijenoord Neighbourhood 

    Mixed 
use 

Pop 
density 

connec
tivity 

Crime 
report 

Traffic 
lights 

intersecti
on 

visibility Sense 
security 

Sense 
safety 

Mixed use Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   
Population 
density 

Pearson 
Correlation 

-.086 1               

  Sig. (2-tailed) .596                 
connectivity Pearson 

Correlation 
.163 -.340* 1             

  Sig. (2-tailed) .314 .032               
Crime 
report 

Pearson 
Correlation 

-.053 -.160 -.078 1           

  Sig. (2-tailed) .747 .323 .630             
Traffic 
lights 

Pearson 
Correlation 

-.251 .022 .055 -.098 1         

  Sig. (2-tailed) .118 .892 .734 .547           
intersection Pearson 

Correlation 
.093 .315* .078 .120 .462** 1       

  Sig. (2-tailed) .569 .048 .630 .460 .003         
visibility Pearson 

Correlation 
.139 -.029 .188 .419** -.100 -.016 1     

  Sig. (2-tailed) .393 .857 .245 .007 .538 .920       
Sense 
security 

Pearson 
Correlation 

-.057 .031 -.183 .570** -.013 .186 .333* 1   

  Sig. (2-tailed) .725 .850 .258 .000 .936 .250 .036     
Sense 
safety 

Pearson 
Correlation 

.158 -.123 -.005 .244 .311 .591** -.190 .251 1 

  Sig. (2-tailed) .330 .449 .974 .130 .051 .000 .240 .118   
  N 40 40 40 40 40 40 40 40 40 

 
Correlation is significant at the 0.05 level (2-tailed) .*                                                               source: Researcher Own Development, 2019 
Correlation is significant at the 0.01 level (2-tailed).** 
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Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .695a .483 .389 .44429 

a. Predictors: (Constant), sense_safety, visibility, intersection, 

crime_report, traffic_lights, sense_security 

 

The model summary notes that the value of “adjusted R square=0.38” explains only “38% 

variance” in walkability is owing to safety aspects and the rest of the 62% impact on the 

relationship is because of other factors which demonstrate a low relationship and influence of 

safety factors on walkability. 

 

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .933 .992  .940 .354 

crime_report -.213 .172 -.181 -1.234 .226 

traffic_lights -.243 .139 -.253 -1.743 .091 

intersection .292 .171 .248 1.708 .097 

visibility .238 .266 .128 .895 .377 

sense_security .131 .306 .143 .429 .671 

sense_safety .486 .324 .505 1.501 .143 

a. Dependent Variable: Walkability 

 

“Multivariate linear regression” has been run by taking safety aspects as independent variables 

and walkability as a dependent variable. This regression model indicates that an increase of 

one unit of traffic lights can decrease walkability by 0.24 unit keeping all other independent 

variables constant. Besides, increase of one unit of intersection can increase walkability by 

0.29 unit keeping all other independent variables constant. 
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4.5.2.3 Survey Results of Safety Aspects in Ommoord  
For comparing the results between all selected neighbourhoods, correlation table has been run 

to find the relations between safety features and walkability indexes. 

 
Table 23:Correlation in Ommoord Neighbourhood 

    Mixed 
use 

Connectivity POP 
DENSITY 

Crime 
report 

Traffic 
light 

intersection visibility Sense 
security 

Sense 
safety 

mixed Pearson Correlation 1                 

  Sig. (2-tailed)                   

Connectivity Pearson Correlation -.128 1               

  Sig. (2-tailed) .431                 

POP 
DENSITY 

Pearson Correlation .139 .030 1             

  Sig. (2-tailed) .393 .856               

Crime 
report 

Pearson Correlation .017 -.120 .051 1           

  Sig. (2-tailed) .919 .459 .752             

Traffic 
light 

Pearson Correlation -.070 -.168 .104 -.154 1         

  Sig. (2-tailed) .668 .299 .523 .344           

intersection Pearson Correlation .012 .159 .184 .016 .251 1       

  Sig. (2-tailed) .940 .327 .255 .921 .119         

visibility Pearson Correlation .016 .237 -.141 .412** -.138 .139 1     

  Sig. (2-tailed) .921 .140 .384 .008 .394 .394       

Sense 
security 

Pearson Correlation -.034 .405** -.002 .182 .038 .166 .407** 1   

  Sig. (2-tailed) .834 .009 .992 .262 .816 .306 .009     

Sense 
safety 

Pearson Correlation -.036 -.097 -.030 .008 .451** .357* .175 -.075 1 

  Sig. (2-tailed) .826 .552 .853 .961 .003 .024 .281 .647   

  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                       source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 

 

 

 

 

 

 

 

 

 

 

The model summary notes that the value of “adjusted R square=0.55” explains only “55% 

variance” in walkability is owing to safety aspects and rest of the 45% impact on the association 

is because of other factors which demonstrate a low relationship and influence of safety factors 

on walkability. 

 

 

 

 

 

 

Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .789a .622 .553 .21087 

a. Predictors: (Constant), sense_safety, traffic_light, crime_report, 

intersection, visibility, sense_security 
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Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .330 .409  .807 .426 

crime_report .058 .063 .117 .910 .370 

traffic_light .049 .067 .083 .732 .469 

intersection .004 .058 .008 .071 .944 

visibility -.030 .081 -.047 -.376 .710 

sense_security .010 .145 .015 .069 .946 

sense_safety .674 .177 .787 3.796 .001 

a. Dependent Variable: Walkability 

 

“Multiple linear regression” has been carried out by taking safety aspects as independent 

variables and walkability as a dependent variable. This regression model indicates that an 

increase of one unit of sense of safety can increase walkability by 0.67 unit keeping all other 

independent variables constant. 

 

4.5.2.4 Survey Results of Safety Aspects in Hoogvliet  
 

Table 24:Correlation in Hoogvliet Neighbourhood 

    Mixed 

use 

Population 

density 

connectivity Crime 

report 

Traffic 

lights 

intersection visibility Sense 

security 

Sense 

safety 

Mixed 
use 

Pearson 
Correlation 

1                 

  Sig. (2-tailed)                   

Pop 
density 

Pearson 
Correlation 

.041 1               

  Sig. (2-tailed) .800                 

connectivity Pearson 
Correlation 

-.061 .121 1             

  Sig. (2-tailed) .709 .456               

Crime 
report 

Pearson 
Correlation 

-.357* .119 .230 1           

  Sig. (2-tailed) .024 .464 .154             

Traffic 
lights 

Pearson 
Correlation 

.080 .169 -.090 -.209 1         

  Sig. (2-tailed) .623 .298 .582 .196           

intersection Pearson 
Correlation 

-.038 .279 .296 -.160 .469** 1       

  Sig. (2-tailed) .817 .081 .064 .325 .002         

visibility Pearson 
Correlation 

-.045 .293 -.221 .437** -.300 -.358* 1     

  Sig. (2-tailed) .783 .067 .170 .005 .060 .023       

Sense 
security 

Pearson 
Correlation 

-.063 .261 -.141 .104 -.053 .024 .210 1   

  Sig. (2-tailed) .701 .103 .384 .524 .745 .883 .193     

Sense 
safety 

Pearson 
Correlation 

-.097 .282 .220 .117 .276 .435** -.018 .180 1 

  Sig. (2-tailed) .553 .077 .173 .473 .084 .005 .914 .267   

  N 40 40 40 40 40 40 40 40 40 

Correlation is significant at the 0.05 level (2-tailed) .*                                                                                                                                         source: Researcher Own Development, 2019 

Correlation is significant at the 0.01 level (2-tailed).** 
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Model Summary 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .934a .873 .850 .11736 

a. Predictors: (Constant), sense of safety, crime report, traffic lights, 

visibility, intersection, sense of security 

 

The model summary notes that the value of “adjusted R square=0.85” explains only “85% 

variance” in walkability is owing to safety aspects and rest of the 45% impact on the 

relationship is because of other factors which demonstrate a low relationship and influence of 

safety factors on walkability. 

 

Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .445 .279  1.595 .120 

Crime report .027 .044 .042 .605 .549 

Traffic lights -.021 .030 -.050 -.693 .493 

intersection .008 .036 .017 .224 .824 

visibility .061 .066 .068 .924 .362 

Sense of security -.212 .140 -.276 -1.515 .139 

Sense of safety 1.022 .155 1.192 6.576 .000 

a. Dependent Variable: Walkability 

 

“Multiple linear regression” has been carried out by taking safety aspects as independent 

variables and walkability as the dependent variable. This regression model indicates that an 

increase of one unit of sense of safety can increase walkability by 1.02 unit keeping all other 

independent variables constant. This means that a higher level of sense of safety will encourage 

people to walk to their destinations. 

 

4.5.3 Survey Results in Safety Aspects 
 

In conclusion, the main finding indicates that the safety aspects of neighbourhoods can 

influence the walkability of that neighbourhood. The most significant factors that came out in 

this study are “sense of security”, “sense of safety”, “traffic lights” and “intersections”, and 

increase of these factors will increase the walkability of the neighbourhood. Those results 

imply that in neighbourhoods with a higher sense of security and safety, people have more 

tendency to walk.  
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Chart 11: safety aspects based on survey 

 

 

Chart 11 above explains the people’s responds based on the survey about the safety features in 

their neighbourhoods. Comparing the results shows that Crooswijk has the highest level of 

safety aspects among other neighbourhoods. However, other neighbourhoods have the same 

level of safety and security based on people’s opinions. 
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Chapter 5: Conclusions and recommendations 

5.1 Introduction 

This chapter provides a concise overview of the research objective and how the research 

questions could be answered in this study. The conclusion includes the bases of research results 

and added value to previous studies. At last, some recommendations have been given for 

solving the problem based on research findings and introduce new related challenges and 

problems for further researches.  

 

5.2 Conclusion 

In response to the main research question, it should be noted that this research explored the 

potential of neighbourhood features in determining walkability. It especially focused on not 

only the physical environment but also social and safety as factors influencing walkability in 

neighbourhoods. By applying the model to Rotterdam city and selecting four neighbourhoods 

as a case study it will be possible to compare results and draw a more comprehensive 

conclusion with higher validity. To evaluate walkability in neighbourhoods, walkability 

indexes (population density, mixed use and connectivity) were adopted as dependent variables, 

while physical, social and safety aspects of neighbourhoods were selected as independent 

variables. All concepts were measured by mixed methods GIS, Space Syntax and written 

questionnaire survey and facilitated in the development of the conceptual framework, based on 

which three important relations were observed:  

 The first relation explores the concept of walkability and neighbourhood’s factors 

influence walkability focused on physical aspects, found a significant association between 

accessibility and walkability. This finding implies that the only important factor for 

transport purposes is a short distance to basic amenities. Although other physical aspects 

such as quality of sidewalks, aesthetic design and greenery are significant as well, these 

factors are related to walking purpose of leisure and exercise. Therefore, the research found 

a correlation between these factors and sense of comfort and sense of interest which are 

related to people’s feelings and perceptions and subjectively affect walkability.  

 The second relation investigates the association between social aspects of neighbourhoods 

and walkability. From Spss analysis, two important factors were identified as significant 

and influence the walkability. Social interactions and liveliness of streets were recognized as 

important factors for this measurement. These objective social aspects affect subjective factors 

include a sense of place and sense of belonging. 

 The third and final relation analyzed the relation between safety aspects of neighborhoods and 

walkability. Through the approach of multiple linear regressions, the sense of security and 

sense of safety was identified as important factors influence walkability. 

 

5.3 Research Findings Reflections and Answer the research question 

Sub question 1 - How do physical, social and safety aspects influence walkability of the 

neighbourhoods in Rotterdam? 

People’s walking behaviour depends on their interactions with their living environments. The 

walking decision is affected not only by individual factors but also by the perception of the 

physical and social environment. First, this study indicates that the quality of the built 

environment and physical characteristics of a neighbourhood affect social capitals and safety-

security perceptions of residents in that neighbourhood. In one hand, Mixed-use designs bring 
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people together for a variety of human activities and create opportunities for people to interact, 

which provides increased social contact and sense of community that is in line with Talen 

(1999). The physical attractiveness of the neighbourhood also has been found to strengthen 

social cohesion (Buckner, 1988). Therefore, the way that we design our environment has a 

strong relationship with social interactions and liveliness of the neighbourhoods. Residents 

living in a mixed-use with high accessibility and well-designed neighbourhoods are more likely 

to know their neighbours, socializing and trust them. On the other hand, according to (Clark, 

Scott 2016) lack of security and safety is noticed as an important barrier to walking. Thus, 

streets with high visibility and adequate light will more likely to increase the sense of security 

and safety of the residents and motivate them to walk. 

 

Figure 7: Relationship between aspects of neighborhood 

 

 

Second, the results demonstrate that there is a significant relationship between the liveliness of 

the streets and social interactions among people in a neighbourhood and the safety-security 

perceptions. Therefore, the more presence of people in their neighbourhoods, the more 

socializing with their neighbours and the livelier of the environment, the more people feel safe 

and secure which is in line with Jane Jacobs theory (1991). The negative relation between 

visibility of streets and the incidence of crime demonstrate that according to Jane Jacob the 

greater natural surveillance results in greater security in the streets.  

Sub question 2-To what extent does physical aspects influence the walkability of 

neighbourhoods in Rotterdam? 

Although socioeconomic factors and individual superiority has major influence on walkability, 

the built environment has also a significant effect on people’s walking. (Lee & Moudon 2006) 

Survey results illustrate that due to a large number of respondents that use walking for means 

of transport, the only important factor was the short distance to diverse land uses such as 

workplaces, supermarkets, schools and public transports which considered as mixed-use and 

accessibility. As Litman (2011) asserts that walkability refers to the quality of the urban 

environment which is comfortable, accessible, permeable and well-connected for pedestrians. 

Therefore, in almost four neighbourhoods, the multiple linear regression depicts accessibility 

as a significant factor positively influence walkability compared to other aspects of the physical 
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environment. Although, regression has not found qualitative factors of the built environment 

such as sidewalk conditions, aesthetic design and presence of green areas as significant factors 

affect walkability, the correlation between these factors and perceptions of people for a sense 

of comfort and sense of interest shows that for those people who walk for recreation and 

exercise, these qualities of the environment are significant as well. Also, triangulation of Space 

Syntax Analysis shows that higher integrated streets and the presence of mixed-use are 

correlated. Therefore, the higher integration of streets means the more presence of people and 

the more walkable streets which are in line with Hillier (2010). 

Sub question 3 -To what extent does social aspects influence the walkability of 

neighbourhoods in Rotterdam? 

As Lo (2009) stated walkability is more than physical activity to health term in a physical 

environment, it also includes “social environment”, “perception of the area” and also “comfort 

of pedestrian”. Streets are considered public places that provide a social environment for people 

to interact. Therefore, liveable streets encourage more social interactions among people. The 

level of the liveliness of streets is a significant factor for motivating people to walk (Jane Jacob, 

1991). The survey results show that two factors of social interaction and liveliness of streets 

positively affect the walkability. These factors correlate with population density. This implies 

that compact neighbourhoods with higher population density have higher social interactions 

among people. This mutual relationship increases the vitality of streets which increase the 

tendency of people to walk. In contrast, in neighbourhoods with lower population density and 

sprawl characteristics, people have less tendency to walk and empty streets discourage people 

to walk which is in line with Jane Jacob. 

It is worth to be considered that in neighbourhoods with higher social interaction, people have 

more sense of place and can more trust each other. Due to CDC, a walkable community gives 

a unique identity to the built environment and make a sense of belonging for the residents and 

the users as well. Ultimately, the results illustrate that higher participation in community issues, 

increase the sense of belonging to the community.  

 

Sub question 4 -To what extent does safety aspects influence the walkability of 

neighbourhoods in Rotterdam? 

Empirical findings state that the safety aspects of neighbourhoods are the most fundamental 

need of pedestrians that influence the walkability. Fear of crime or fear of accidents is 

considered as significant limitations for walking. The negative association between crime 

reported on the sense of security and quality of traffic lights on the sense of safety indicate that 

higher sense of security and safety will increase the walkability of neighbourhoods. However, 

the presence of people in the neighbourhood increases social surveillance that leads to increase 

sense of security. In these neighbourhoods, there is no need for the presence of police because 

people feel secure. As Jane Jacob deemed producing the vitality and “eyes on the street” are 

the essential issues for the cities (Jacobs, 1991). These results are in line with previous studies 

from Jane Jacobs, when natural surveillance (eyes on the street) disappears, crime, violence 

and vandalism increase. Nevertheless, results indicate that neighbourhoods with wider streets 

have faster traffic speed, which decreases the sense of safety. So the narrower streets are more 

pedestrian-friendly and walkable (Southworth and Ben-Joseph, 2003). 
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5.4 Recommendation 

This study is an initial effort to clarify the factors influencing walkability in neighbourhoods. 

The main result of this research is that not only the physical environment directly affects the 

walkability of neighbourhoods, but also social aspects and safety perceptions influence the 

walkability. This result adds to the knowledge of a growing number of studies which have 

illustrated the impacts of various characteristics of the physical environment on walkability. 

Meanwhile, the results of questionnaires demonstrate that objective variables of all features of 

neighbourhoods influence the subjective variables. For instance, in term of physical aspects, 

the accessibility and sidewalk conditions affect the sense of comfortability and aesthetic design 

and green spaces increase the sense of interests in residents. Furthermore, the social interaction 

and liveliness of streets and the presence of public spaces in neighbourhoods create the sense 

of place in people and higher participation in issues of neighbourhood lead to the sense of 

belonging to the community. On the other hand, what influences the sense of security of 

residence are the crime report, presence of adequate light and visibility of the streets and for 

increasing the sense of safety, the quality of traffic lights and intersections are the most 

important factors.  

As this research is an effort to explore the influence of different characteristics of 

neighbourhoods on walkability, the following recommendations reflect largely on the need for 

further study to be undertaken to cover other indices that may also influence the concept of 

walkability.  

First, because walkability is one of the crucial factors in smart cities and the situation of 

Rotterdam as the most important industrial port in Europe with a lot of tourist attractions, 

demonstrate the importance of improving walkability in this city. Although, this city has 

invested a lot in the objective aspects of the built environment and safety by allocating road 

and footprint paths, slowing traffic speeds and improving the quality of public spaces at an 

impressive scale to increase the quality of life, happiness and health, there are some 

neighbourhoods in the city that needs more improvement in social lives and security aspects. 

Therefore, further research for all neighbourhoods of Rotterdam is recommended in order to 

find out the related issues of walkability. 

Second, this research is a small scale study with a limited number of respondents (40 for each 

neighbourhood) conducted for four neighbourhoods of Rotterdam City which supposed a 

walkable city. Therefore, the results are not applicable to other neighbourhoods nor to the entire 

city of Rotterdam. For certain results, it is crucial to conduct a study on all the neighbourhoods 

in Rotterdam as well as another city with different context and different level of walkability. 

for example, similar research is recommended to be conducted in Asian developing cities 

which have different characteristics comparing to European cities. 

Third, future research needs to look into assessing the influence of socioeconomic status on 

walkability and the association of these factors on the gentrification of the neighbourhoods. 

The results of the survey show that people in neighbourhoods with higher income population 

and unmixed ethnic groups show less motivation in walking. In these neighbourhoods, higher 

house prices provide a high demand for those people with higher income. 

Fourth, future research should also try to understand differences in perception of security and 

safety, related to walkability among different ages and genders and find the most significant 

factors associated with this issue. 
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Annex 1: Research Instruments and Time schedule 

English version of questionnaire 

Dear Madam, Sir,  

I am Sahar Abdollahi, a registered student in the MSc. Master Course in Urban Management 

and Development program at IHS-Erasmus University Rotterdam. As a major requirement of 

this course, I am doing my research (thesis) in the City of Rotterdam through a survey. This 

research is a collaboration between Erasmus University and municipality of Rotterdam for 

improving the neighbourhoods’ conditions. Your household has been randomly selected to 

receive this questionnaire.  

In general, my research is about the walkability of neighbourhoods in Rotterdam. Please be 

assured that all information you provided in the questionnaire will be confidential and will only 

be used for academic purposes. Also the result of this research will be present to the 

Municipality of Rotterdam to improve the quality of life in your neighbourhood. By answering 

this questionnaire, I hope you can have an important role in increasing the quality of your 

neighbourhood. I would like to ask any member of your household above 18 years old to 

completely fill-in the questionnaire which I will pick-up from your house tomorrow at the same 

time. You can put the answered questionnaire over your mail box or under your door, if you 

preferred not to be disturbed. 

Thank you very much for your time and cooperation. 

 Several questions will be asked about your personal information. Please answer all of the 

questions by ticking the correct box or providing the information requested. All personal 

information will be confidential and will not be used to identify any of the respondents of this 

study 

 

1-What is your gender?                                 Male                Female 

 

2-What is your age?           18– 29                30 – 39          40 – 59          60 and above 

 

3-What is the combined income of the adults in your household who are working? 

      Less than € 1000/month        between € 1000-€ 1350/month      between € 1350- € 

1750/month                                        between € 1750-€ 3050/month          € 3050 and more/month     

 

4-Which Ethnic group do you originate from?          Netherland                  Western 

       Suriname          Morocco          Turkey               Non-western               others………… 

 

5-How many years have you lived in the neighbourhood where you are now?  

      less than 1 year        between 2 and 5 years            between 5 and 10 years          more than10 

years 

 

6-How many years have you lived in the city of Rotterdam?  

       less than 1 year          between 2 and 5 years           between 5 and 10 years        more than10 

years 

 

7-How many hours do you walk during a day? 

     Less than 30 minutes       between 30 and 1 hours      between 1 and 2 hours     more 

than2hours 
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8-For what purpose do you usually walk? 

       Shopping              transport            recreation           exercise 

 

9- Do you use any kind of assistance tools such as baby carriage, wheelchair or walker, etc.? 

       Yes                       No  

 

10- There are varieties of recreational facilities or destinations in my neighbourhood. (Parks, 

gyms, athletic fields, etc.) 

     Strongly agree            Agree           Neutral            Disagree                strongly disagree 

 

11- There are varieties of residential options in my neighbourhood. (homes, duplexes, 

apartments) 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

12- There are varieties of public or private destinations like offices, schools, day cares, etc. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

13-There are varieties of utilitarian destinations like restaurants, shops, coffee shops, etc. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

14-Most of the houses in my neighbourhood are apartments above two floors. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

15-Most of the houses in my neighbourhood are duplexes. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

16-There are mixed duplexes and apartment in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

17-The population of my neighbourhood is high. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

18-Short and direct routes with several intersections make it easy to reach the destination. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

19-There are many alternative routes for getting from place to place. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

20- There is a short distance to reach the grocery stores around my home.  

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

21- There is a short distance to reach the restaurant and coffee shops around my home. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

22- There is a short distance to reach metro station or bus stop around my home. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

23- There is a short distance to reach my work place around my home. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 
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24-There is a short distance to reach the school and childcare centre around my home. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

25- The sidewalks are wide enough for two people to walk together side-by-side. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

26- The pavement quality of sidewalk in my neighbourhood is adequate for walking. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

27-Sidewalks are suitable for people with disabilities (ramps, lifts, tactile paving, curb cuts). 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

28-Interesting architectural design and scale of buildings makes my neighbourhood attractive 

to walk. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

29-Interesting monuments and sculpture mass makes my neighbourhood attractive to walk. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

30-picturesque views and landscape perspectives in my neighbourhood are beautiful. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

31-Innovative public art and street furniture design makes my neighbourhood attractive to walk 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

32-There are beautiful parks and green areas in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

33-There are tall green trees along the sidewalks in my neighbourhood to provide shade. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

34- The routes are almost flat and comfortable to walk without step slope. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

35- There is no barrier on sidewalks such as Cars, trucks, vendors blocking, construction waste, 

etc. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

36-There is no crowd or irritating noises such as traffic and construction noises in the routs. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

37-There are an adequate number of street furniture such as benches and toilets in my 

neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree38- 

 

38-There are weather protections in term of shading elements, trees, rain shelters and etc. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

39-There are historical buildings in my neighbourhood that I enjoy to see. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 
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40-The sidewalk are full of grass, flowers and landscaping in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

41-The routes are clean with an adequate number of bins and without too much trash or litter. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

42-I usually use my front yard for socializing with my neighbours or my family. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

43-I prefer walking with a neighbour or a friend instead of walking alone. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

44-I have a lot of friends in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

45- Children engage in active behaviours like playing a sport, running and climbing in my 

neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

46- Adults engage in active behaviours like walking, cycling, jogging, playing a sport in my 

neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

47- Plazas and open spaces are full of people of different ages. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

48- Lots of shops and restaurants are open late at night in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

49- I participate in voluntary activities and religious services in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

50-I contribute to charity at least 50 Euros per year. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

51-There are resting areas, plazas and public places in my neighbourhood that people often 

meet each other. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

52-My neighbourhood is a good place for living and raising children. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

53-There are no specific differences in life styles between inhabitants of my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

54-I am not afraid to walk alone outside at night because I know all the neighbours. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

55-I enjoy walking in my neighbourhood because it brings back lots of good memories. 
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     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

56-I am socializing with people and my neighbours on a regular basis. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

57-I think of my neighbourhood as my home not just a place to live. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

58- I feel I belong to my neighbourhood and I help others with their tasks. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

59-I respect my neighbours and I can trust them. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

60- police reports show that there are lots of crime happening in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

61-The presence of Police control in my neighbourhood has enhanced pedestrian security. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

  

62- Traffic lights have been properly designed that reduce accidents. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

63-  Waiting time at the traffic lights are not too long for pedestrians. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

64- Speed bumps, narrow roads and lighting make it easy to cross streets in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

65-There are several numbers of road crossings to make it difficult to walk.  

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

66-I usually see lots of people walking on daily basis outside my window. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

67-pedestrian crossings in my neighbourhood are not visible enough for cars. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

68-My neighbourhood street design reduce opportunities for crime. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

69- people in buildings along the street watch the sidewalks in sufficient numbers in a day. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

70-The physical environment is secure without drug abuse, burglary, vandalism, crime, etc. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

71-I feel secure because shops and restaurants are open at night in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 
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72-I feel secure when I walk in public places in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

73-There are some security cameras on the routes that make me feel secure. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

74-I feel fear because of the presence of strangers in my neighbourhood.  

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

75-Street lighting for sidewalks in my neighbourhood is adequate for walking at night. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

76-I feel safe to walk in this street in terms of traffic. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

77-There is enough space between sidewalks and traffic roads. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

78-Because of attractive buildings and street furniture design with several beautiful parks and 

green areas I enjoy walking in my neighbourhood. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

79-Because of the short distance to my work and comfortable sidewalks, I prefer walking to 

work. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

80- Proximity to basic daily amenities such as shops, restaurants, schools encourages me to 

walk instead of using car. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

81-I prefer to walk in my neighbourhood because of the well-maintained sidewalk with trees 

and flowers. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

82-I prefer to do exercise in my neighbourhood because of the adequate lights with safe street. 

intersections. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 

 

83-I prefer to walk to reduce energy consumption and costs of transportation. 

     Strongly agree            Agree           Neutral            Disagree                Strongly disagree 
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Dutch version of questionnaire 

Beste mevrouw / meneer 

Ik ben Sahar Abdollahi, een geregistreerde student in de master. Mastercursus Urban 

Management and Development aan IHS-Erasmus Universiteit Rotterdam. Als een belangrijke 

vereiste van deze studie, doe ik mijn onderzoek (proefschrift) in de stad Rotterdam door middel 

van een enquête. Dit onderzoek is een samenwerking tussen de Erasmus Universiteit en de 

gemeente Rotterdam om de omstandigheden in de wijk te verbeteren. Uw huishouden is 

willekeurig geselecteerd om deze vragenlijst te ontvangen. 

Over het algemeen gaat mijn onderzoek over de beloopbaarheid van buurten in Rotterdam. U 

kunt er zeker van zijn dat alle informatie die u in de vragenlijst hebt verstrekt, vertrouwelijk is 

en alleen voor academische doeleinden gebruikt wordt. Ook zal het resultaat van dit onderzoek 

bekend zijn bij de gemeente Rotterdam om de kwaliteit van leven in uw buurt te verbeteren. 

Door deze vragenlijst in te vullen, hoop ik dat u een belangrijke rol kunt spelen in het verbeteren 

van de kwaliteit van uw buurt. Ik zou graag een lid van uw huishouden boven de 18 jaar willen 

vragen om de vragenlijst, die ik morgen bij u thuis ophaal volledig in te vullen. U kunt de 

beantwoorde vragenlijst boven of in uw brievenbus of onder uw deur plaatsen, als u liever niet 

gestoord wilt worden. 

Hartelijk dank voor uw tijd en medewerking.  

 

Er worden verschillende vragen gesteld over uw persoonlijke gegevens. Beantwoord alle 

vragen door het juiste vakje aan te vinken of de gevraagde informatie te verstrekken. Alle 

persoonlijke informatie zal vertrouwelijk worden behandeld en zal niet worden gebruikt om 

een van de respondenten van deze studie te identificeren. 

 

1-Wat is uw geslacht?                       man                 vrouw 

2- Hoe oud ben u?                           18– 29                30 – 39              40 – 59            60 en hoger 

3- Wat is het gecombineerde inkomen van de werkende volwassenen in uw huishouden? 

      minder dan € 1000 / maand            tussen € 1000- € 1350 / maand               tussen € 1350- 

€ 1750 /maand                                      tussen € 1750- € 3050 / maand                  € 3050 of meer 

/ maand                                           

4- Tot welke etnische groep behoort u?                             Nederland               Westers 

     Surinaams             Marokkaans      Turks                       Niet-westers               anderen ............  

 5 - Hoeveel jaar woont u in uw huidige de buurt?     

      minder dan 1 jaar           tussen 2 en 5 jaar             tussen 5 en 10 jaar        langer dan 10 jaar 

6- Hoeveel jaar heeft u in de stad Rotterdam gewoond? 

      minder dan 1 jaar           tussen 2 en 5 jaar             tussen 5 en 10 jaar        langer dan 10 jaar 

7- Hoeveel uur loopt u gedurende een dag? 

      minder dan 30 minuten        tussen 30 en 1 uur      tussen 1 en 2 uur             langer dan 2 uur 

8 - Met welk doel wandelt u meestal? 

      winkelen                transport            recreatie            lichaamsbeweging  
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9- Gebruikt u hulpinstrumenten zoals een kinderwagen, een rolstoel, een rollator, enz.?        

         Ja          nee 

10- Er zijn verschillende recreatieve voorzieningen en bestemmingen in mijn buurt (parken, 

sportscholen, sportvelden, etc.) 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

11- Er is een variatie aan residentiële faciliteiten in mijn buurt (huizen, duplexen, 

appartementen)                        

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

12- Er is een variatie aan openbare of privé-faciliteiten zoals kantoren, scholen, 

kinderdagverblijven, enz. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

13- Er zijn verschillende soorten utilitaire faciliteiten zoals restaurants, winkels, coffeeshops, 

enz. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

14- De meeste huizen in mijn buurt zijn appartementen met meer dan twee verdiepingen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

15- Er zijn gemengde duplexen en appartementen in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

16-Er zijn gemengde duplexen en appartement in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

17- Mijn buurt is druk bevolkt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

18- Korte en directe routes met verschillende kruispunten maken het gemakkelijk om de 

bestemming te bereiken. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

19- Er zijn veel alternatieve routes om van de ene plaats naar de andere plaats te komen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

20- Het is een korte afstand tot de supermarkten rond mijn huis. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

21-Het is een korte afstand tot de restaurants en de coffeeshops rond mijn huis. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

22-Het is een korte afstand tot het metrostation of de bushalte rond mijn huis. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

23- Het is een korte afstand tot mijn werkplek rond mijn huis. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  
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24-Het is een korte afstand tot de school en het kinderdagverblijf rond mijn huis. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

25-De trottoirs zijn breed genoeg om twee mensen naast elkaar te laten lopen 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

26- De stoepkwaliteit van het trottoir in mijn buurt is voldoende om te wandelen 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

27-Trottoirs zijn geschikt voor mensen met een handicap (opritten, liften, voelbare bestrating, 

stoepranden) 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

28- Interessante architectuur en de juiste afmetingen en de hoogte van gebouwen maken mijn 

buurt aantrekkelijk om in te lopen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

29- Interessante monumenten en sculpturen maken mijn buurt aantrekkelijk om in te wandelen.      

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

30-Schilderachtige uitzichten en landschapsperspectieven in mijn buurt zijn prachtig. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

31-Innovatief ontwerp van openbare kunst en straatmeubilair maakt mijn buurt aantrekkelijk 

om in te lopen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

32- Er zijn prachtige parken en groene gebieden in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

33-Er zijn lange groene bomen langs de trottoirs in mijn buurt om schaduw te bieden. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

34- De routes zijn vrijwel vlak en comfortabel om te lopen zonder opstap hellingen.       

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

35-Er is geen barrière op trottoirs zoals auto's, vrachtwagens, blokkering van verkopers, 

bouwafval, enz. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

36-Er is geen barrières op trottoirs zoals auto's, vrachtwagens, blokkering door verkopers, 

bouwafval, enz. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

37- Er is voldoende straatmeubilair zoals banken en toiletten in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

38-Er zijn weerbeschermingen in de vorm van schaduwelementen, bomen, regenonderkomens 

en enz. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  
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39-Er zijn historische gebouwen in mijn buurt die ik graag zie. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

40- De trottoirs zitten vol met gras, bloemen en landschapsarchitectuur in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

41-De routes zijn schoon met een voldoende aantal bakken en zonder al te veel afval of 

zwerfvuil. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

42-Ik gebruik mijn voortuin meestal om te socializen met mijn buren of mijn familie. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

43-Ik loop liever met een buurman of een vriend in plaats van alleen te lopen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

44-Ik heb veel vrienden in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

45-Kinderen houden zich bezig met actief gedrag zoals sporten, hardlopen en klimmen in mijn 

buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

46-Volwassenen houden zich bezig met actief gedrag zoals wandelen, fietsen, joggen, sporten 

in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

47-Pleinen en open ruimtes zijn vol met mensen van verschillende leeftijden. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

48- Veel winkels en restaurants zijn 's avonds laat in mijn buurt open. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

49-Ik neem deel aan vrijwilligersactiviteiten en religieuze diensten in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

50- Ik draag minstens 50 euro per jaar bij aan een goed doel. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

51- Er zijn rustplaatsen, pleinen en openbare plekken in mijn buurt waar mensen elkaar vaak 

ontmoeten. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

52- Mijn buurt is een goede plek om te leven en kinderen op te voeden. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

53- Er zijn geen specifieke verschillen in levensstijl tussen inwoners van mijn wijk. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

54- Ik ben niet bang om 's nachts buiten alleen te lopen, omdat ik alle buren ken.      

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  
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55- Ik geniet van wandelen in mijn buurt, omdat het veel goede herinneringen terugbrengt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

56- Ik socialiseer regelmatig met mensen en mijn buren. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

57- Ik zie mijn buurt als mijn thuis, niet alleen als een plek om te wonen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

58- Ik heb het gevoel dat ik tot mijn wijk behoor en ik help anderen met hun taken. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

59- Ik respecteer mijn buren en ik kan ze vertrouwen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

60- Politierapporten laten zien dat er veel misdaad is in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

61- De aanwezigheid van politiecontroles in mijn buurt heeft de veiligheid van voetgangers 

verbeterd. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

62- Verkeerslichten zijn goed ontworpen om ongevallen te verminderen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

63- Wachttijden bij de verkeerslichten zijn niet zo lang voor voetgangers. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

64- Verkeersdrempels, smalle wegen en verlichting maken het gemakkelijk om straten in mijn 

buurt over te steken. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

65- Er zijn verschillende aantallen oversteekplaatsen die het moeilijk te maken om te lopen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

66- Ik zie meestal veel mensen dagelijks buiten mijn raam lopen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

 

67- voetgangersoversteekplaatsen in mijn buurt zijn niet zichtbaar genoeg voor auto's. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

68- Het straatontwerp in mijn buurt vermindert de kans op criminaliteit. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

69- Mensen in gebouwen langs de straat kijken op een dag voldoende naar de trottoirs.  

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

70- De fysieke omgeving is veilig zonder drugsgebruik, inbraak, vandalisme, criminaliteit, etc. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  
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71- Ik voel me veilig, omdat winkels en restaurants 's nachts in mijn buurt open zijn. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

72- Ik voel me veilig wanneer ik op openbare plaatsen in mijn buurt loop. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

73- Er zijn een aantal beveiligingscamera's op de routes die me een veilig gevoel geven. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

74- Ik voel me angstig vanwege de aanwezigheid van vreemden in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

75- Straatverlichting voor trottoirs in mijn buurt is voldoende om 's nachts te wandelen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

76- Ik voel me veilig om in deze straat te lopen in termen van verkeer. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

77- Er is voldoende ruimte tussen trottoirs en verkeerswegen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

78- Vanwege aantrekkelijke gebouwen en straatmeubilair ontwerp met verschillende prachtige 

parken en groene gebieden geniet ik van wandelen in mijn buurt. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

79- Vanwege de korte afstand tot mijn werk en comfortabele trottoirs, loop ik liever naar mijn 

werk. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

80- Nabijheid van standaard dagelijkse voorzieningen zoals winkels, restaurants, scholen 

moedigt me aan om te lopen in plaats van mijn auto te gebruiken. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

81- Ik loop liever in mijn buurt vanwege het goed onderhouden trottoir met bomen en bloemen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens  

82 - Ik geef de voorkeur aan bewegen in mijn buurt vanwege de adequate verlichting met 

veilige kruispunten op straat. 

      Sterk mee eens              Mee eens           Neutraal             Oneens          Helemaal mee oneens 

83- Ik loop liever om het energieverbruik en de transportkosten te verlagen. 

      Sterk mee eens              Mee eens           Neutraal             Oneens        Helemaal mee oneens 
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