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Summary 
 
To measure if there is a relationship between the urban street design and people their 
enjoyment of the streets in terms of walkability, the street design in several neighbourhoods 
of different types were scored using a single standard, and people using these streets were 
surveyed about their opinions of these streets. These neighbourhoods were in Athens, 
Greece, and in Groningen, the Netherlands. Distinctions were made between urban and 
suburban streets, and commercial and residential streets. A negative relationship was found 
between the height of the score of the streets using this standard and people’s opinions of 
the streets. Qualitative data collected in this research suggests that the scoring standard had 
too weak an emphasis on the presence of trees or other greenery. Differences were found 
between urban and suburban streets and between commercial and residential streets. No 
differences of opinions were found based on the personal characteristics of the respondents. 
 

Structure of the thesis 
 
First, the importance of walkability will be explored in the Background section, then the 
research problem will be explained, followed by a development of the theoretical framework, 
exploring different ways of measuring walkability, and choosing one way of measuring 
walkability for this research. Based on this framework, a conceptual model will be developed 
and hypotheses will be made. A methodology will be developed based on practical 
considerations and its ability to test the hypotheses. Afterwards the results of the data 
analysis will be presented, and finally, the main conclusions of this research along with a 
comparison to previous research, and suggestions for further research. 
 

Background 
 
According to the World Health Organization (2018), obesity rates have nearly tripled from 
1975 to 2016. The World Health Organization (2016) also reports that 80% of people 
globally living in urban areas are exposed to air which does not meet the minimal standards 
for air quality of the World Health Organization. From 2013 to 2014, traffic congestion has 
gotten worse in 95 out of America’s largest 100 metro areas, up from 65 metro areas which 
experienced more traffic congestion from 2012 to 2013 (Shrank et al., 2015). The Paris 
Agreement on climate change encourages countries to reduce their greenhouse gas 
emissions and pursue sustainable development (United Nations, 2016).  
 



Improving walkability can be a strategy for pursuing this sustainable development, reducing 
air pollution, improving health, and reducing traffic congestion. Haskell et al. (2007) 
recommend that healthy adults aged 18 to 65 walk briskly (5 kilometers or 3 miles per hour) 
for 30 minutes five days a week, in order to improve and maintain their health. In older 
adults, walking can also maintain and improve mobility, allowing them to function 
independently (Pahor et al., 2014). Even walking for only 15 minutes a day might improve 
the health of individuals (Wen et al., 2011). Walking and cycling are also linked with lower 
rates of obesity and improved health (Bassett et al., 2008, 2010, Frank, Andresen, and 
Schmid 2004).  
 
Air pollution also has a negative effect on health and life expectancy (Pope, Ezzati, and 
Dockery, 2009, Kampa and Castanas, 2007). Increased exposure to traffic also has a 
detrimental effect on children’s lung function (Gauderman et al., 2007, Ierodiakonou et al., 
2015). Traffic and traffic congestion have a negative effect on the air quality (HEI Panel on 
the Health Effects of Traffic-Related Air Pollution, 2010, Zhang and Batterman, 2014).  
 
Obesogenic environments can also be dealt with by changing the built environment to 
promote a healthier lifestyle. This will also have implications in terms of spatial justice as the 
obesogenic environments are unevenly distributed across different types of neighbourhoods 
and thus different groups of people (Lake and Townshend, 2006). 
 
Improving walkability could also be a way of improving the economy and raising the land 
value of neighbourhoods affected by the improvements (Carrey et al., 2015, Litman, 2003, 
Pivo and Fisher, 2010). This is of particular interest to Greece, which is still suffering from 
the aftermath of the economic recession of 2008. 
 
By improving walkability, and thus inducing more people to walk, the health of the population 
can be improved, car usage can be decreased, which will decrease traffic congestion and air 
pollution, further improving the health of people, and reduced car usage will also reduce 
greenhouse gas emissions. 
 

Research Problem 
 
The aim of this research is to measure various different streets in different neighbourhoods 
in Athens, Greece, and in Groningen, the Netherlands using one standard of walkability and 
to compare the outcome of this standard of walkability with how people using the streets 
experience the walkability of these streets. The central research question is thus: 
 
Is there a relationship between the Measured Walkability of streets in relation to the 
characteristics of the streets, and the experiences of people walking through these streets? 
 
For the purposes of this research, the characteristics of the streets will be understood as the 
design of the streets, and the land use of the streets. For example, the amount of windows, 
the amount of street furniture, the colours of the buildings, and whether the land use is 
predominately residential or commercial or whether the street is in an urban area or in a 



suburban area. The characteristics of the people will be their demographic characteristics 
such as gender, age, or whether they are from an urban or rural background. 
 
In order to answer this question, this research also aims to answer the following secondary 
questions: 
 
1: What are the different standards of walkability? 
2: Is there a relationship between the Measured Walkability of a street and the Experienced 
Walkability of a street? (Measured Walkability referring to the score of the standard of 
walkability used, and Experienced Walkability referring to the experiences of respondents 
using the streets) 
3: Are there differences between how groups of people (e.g. women, the elderly, tourists) 
experience walkability? 
4: Are there differences between measured walkability and experienced walkability 
depending on the type of usage of the streets (i.e. residential or commercial)? 
5: Are there differences between the measured walkability and the experienced walkability 
depending on the type of neighbourhood (urban or suburban)? 
 

Theoretical Framework 
 
In measuring walkability, neighbourhood characteristics are most often employed, looking at 
the density of residents or jobs, the mixture of land uses, or the connectivity based on the 
number of intersections (Leslie et al., 2007, Agampatian, 2014, Tribbey et al., 2016). These 
measures however do not look at design of the streets themselves or on the experiences of 
the people using the streets, which is what this research aims to focus on.  
 
There have been attempts to quantify and measure the walkability on a street level however. 
Ewing et al. (2005a) created a framework in which five categories of elements influence the 
walkability of a street. These five were arrived at through an analysis of urban design 
literature, which first produced nine different categories. Footage was shot of streets in 
different cities across the United States, which was first rated on to what degree they 
matched the categories, before being shown to urban design experts for them to rate. 
Afterwards, it was found that there was no statistically significant relationship between the 
walkability ratings and four of the nine categories. The remaining five categories are 
Imageability​ ​(Imageability is the quality of a place that makes it distinct, recognizable, and 
memorable)​, ​Enclosure​ ​(Enclosure refers to the degree to which streets and other public 
spaces are visually defined by buildings, walls, trees, and other elements)​, ​Human Scale 
(Human scale refers to a size, texture, and articulation of physical elements that match the 
size and proportions of humans and, equally important, correspond to the speed at which 
humans walk)​, ​Transparency​ ​(Transparency refers to the degree to which people can see 
or perceive what lies beyond the edge of a street or other public space and, more 
specifically, the degree to which people can see or perceive human activity beyond the edge 
of a street or other public space)​, and ​Complexity​ ​(Complexity refers to the visual richness 
of a place). The factors influencing each of these categories were then weighted by the 



experts before being turned into a field manual measuring things like buildings, street walls, 
windows, and wall colours (Ewing et al., 2005b). See figure 1 for the full scoring sheet. 

 
Figure 1 - Scoring sheet from Ewing et al. (2005b) 
 
A different standard is the Irvine Minnesota Inventory, which is organized into four different 
domains, accessibility, pleasurability, perceived safety from traffic, and perceived safety from 
crime, totalling 162 different items. ​Accessibility​ is the perceived ease with which 
destinations can be reached and terrain can be traversed during physical activity for travel 



and/or recreation. ​Pleasurability​ is the perceived attractiveness of the setting for physical 
activity for travel and/or recreation. ​Perceived safety from traffic​ involves individuals’ 
beliefs that limited opportunities exist in the setting for injury from autos or other vehicles. 
Perceived safety from crime​ involves individuals’ beliefs that limited opportunities exist in 
the setting for crime victimization or harassment during physical activity for travel and/or 
recreation (Day et al., 2006). Day et al. first reviewed other auditing tools and literature to 
identify which features could be objectively measured, before doing focus group interviews 
with low income people, teenagers, and nonwhite college students to expanded on this. 
Afterwards, the researchers went into various different cities and recorded other things which 
could be of influence. Their findings were then presented to a panel of experts for feedback, 
with the final result being the extensive list of a 162 different items (see Appendix A). 
 
Clifton, Livi, and Rodríguez (2007) created PEDS, a measurement linking the ​street 
environment​, ​pedestrian facilities​, ​road attributes​, and ​walking environment​ to the 
walkability of a street. They arrived at this by analysing other walkability audit tools, such as 
the above Irvine Minnesota Inventory, and expanding upon them when factors were missing 
or condensing these audit tools to make them more time efficient (see Appendix B). 
 
Due to time limitations, only one of these measures will be used for this research project. 
Ewing et al’s model has been chosen due to its ability to give a score on the street design 
allowing for more and easier comparisons between streets and between this measure of 
walkability and the experienced walkability of respondents. 
 
While the above standards do make distinctions between various types of land usage (e.g. 
commercial or residential), it has not been explored whether people experience walkability 
differently in streets specifically designed for commercial use compared to streets with mixed 
usage or solely residential usage, or whether people experience walkability differently in 
urban or suburban areas. 
 
William H. Whyte (1988) noticed in his research on New York City parks and plazas that men 
and women behaved differently in these public spaces, with women preferring to sit in 
cleaner places and more secluded ones. Whether men and women also experience 
walkability in public spaces differently has not yet been explored as a research topic.  
 
Although some research has been done into the perspectives of tourists in regards to 
walkability (Farkić et al., 2015, Aranburu, Plaza and Esteban, 2016), it remains a little 
explored subject. 
 

Conceptual Model 
 
This research aims to measure several different streets in Athens, Greece, and Groningen, 
the Netherlands using the the standard put forward by Ewing et al (2005b). In figure 2, a 
conceptual model is laid out visualizing Ewing et al’s model. To see all the factors involved in 
Ewing et al’s model, see figure 1. Further, to measure the use of these standards, they will 
be compared to the walkability ratings respondents give these streets. To see if different 



people experience walkability differently, the respondents will be asked for their age, gender, 
if they are a local or a tourist (if they are a tourist, then from what country they come from), if 
they have any injuries or disabilities which affect their ability to walk, and if they are from a 
rural or urban background. To examine if they also experience different types of areas 
different (commercial or residential, urban or suburban), the predominant land usage type of 
the area where the respondent was questioned will also be recorded. See figure 3 for a 
visualization of this model. 
 

 
Figure 2 - Conceptual model for Measured Walkability. 

 
Figure 3 - Conceptual model for Experienced Walkability. 
 
 
 



Hypotheses 
 
Based on the theoretical framework and the conceptual models, this research aims to test 
the following hypotheses; 
 
Hypothesis 1​ - There is a positive correlation between Measured Walkability and the 
Experienced Walkability scores. 
Hypothesis 2​ - There are differences in the Experienced Walkability scores of different 
groups of people surveyed. 
Hypothesis 3​ - There are differences in the Experienced Walkability of the respondents 
depending on the predominant land usage type of the street. 
Hypothesis 4​ - There are differences in the Experienced Walkability of the respondents 
depending on the neighbourhood type. 
Hypothesis 5​ - There are differences in the Measured Walkability of the streets depending 
on the neighbourhood type. 
Hypothesis 6​ - There are differences in the Measured Walkability scores of the streets 
depending on the predominant land usage type of the street. 
 

Methodology 
 
This research is based on primary data collection in Athens, Greece, and in Groningen, the 
Netherlands in several particular neighbourhoods. Kolonaki, Exarcheia, Pefki, Marousi, and 
Monastiraki in Athens, and De Wijert-Zuid, Oosterpoortbuurt, and the Binnenstad. These 
neighbourhoods were selected to get a comparison between a higher income 
neighbourhood, Kolonaki, a lower income neighbourhood, Exarcheia, which are both close 
to the center of Athens, and a suburban neighbourhood, Pefki. Marousi, a suburban city, 
Monastiraki, a neighbourhood in the center of Athens, will be compared for their commercial 
streets. De Wijert-Zuid is a suburban residential neighbourhood, which will be compared with 
the Oosterpoortbuurt close to the center of Groningen. Only commercial streets of the 
Binnenstad in the center of Groningen will be measured. In order to collect data surveys will 
be held targeting pedestrian street users and residents of the street. These surveys will be 
completely anonymous.  
 
The were two main limitations of this research. First, the data collection was time consuming, 
which limited the amount of streets and neighbourhoods which could be measured. As such, 
of every neighbourhood only five streets would be measured, leading to a total of 40 streets 
being measured, 25 in Athens and 15 in Groningen. And second, due to language barriers, 
time constraints, and a response rate of one in forty people, the collection of data from 
respondents in Athens was unsuccessful so for the research concerning the Experienced 
Walkability only data collected in Groningen was used. 
 
For this research project, primary data was collected in three forms. For the first form, an 
observer went out into the field to collect data using the scoring sheet of Ewing et al (2005b). 
This sheet will give five different scores on ​imageability​, ​enclosure​, ​human scale​, 



transparency​, and ​complexity​. These scores together give an overall score of walkability 
which is an interval variable. This value was used to test whether there are differences 
between the measured and experience walkability. 
 
The second form of data collection is surveys from respondents using the same streets as 
measured with Ewing et al’s scoring sheet. This data was collected during the day, during 
dry and predominantly sunny weather, and was be written down per respondent. In the 
context of doing ethical research, efforts were made to not raise concerns, or hopes, about 
any possible interventions in the built environment, efforts were made to present the data 
collection as being solely part of a research project and not related to any potential 
redevelopment plans of the neighbourhood (Clifford, French, and Valentine, 2010). This 
survey asked the respondents their gender, age, whether they are tourists or locals, if they 
are tourists then what their country of origin is, if they have any injuries or disabilities which 
affect their ability to walk, if they are from a rural or urban background, and finally, how they 
would rate their walking experience. Further, the type of street and neighbourhood the 
survey was taken in will also be recorded. This data allowed for comparisons to be made 
between different groups of people, and see which factors influence their experienced 
walkability the strongest. Further, this data was used to see if people experience walkability 
differently in residential or commercial streets, or in urban or suburban streets. It was 
attempted to have a fairly even balance between male and female respondents, and to have 
enough tourists within the sample size to make comparisons to locals. See Appendix C for 
an English translation of the survey. 
 
The last form of data collection was very short interviews from various different respondents 
depending on their willingness to cooperate. These were open interviews, asking the 
respondents to elaborate on the their walking experience, specifically, why they did or did 
not enjoy a street and what things influenced this, along with their opinions on the street 
design. Follow-up questions were asked depending on the responses. 
 
Statistical tests were used to analyze the data. To answer the first secondary question (​Is 
there a relationship between the Measured Walkability of a street and the Experienced 
Walkability of a street?)​, the Measured and Experienced Walkability are both ratio variables 
and were tested using the Pearson correlation test, which measures the presence of a linear 
correlation between two variables and the strength of this correlation.  
 
To answer the third secondary question (​Are there differences between how groups of 
people (e.g. women, tourists) experience walkability?)​ several tests were done. A multiple 
linear regression analysis was done to see how the different personal factors influence the 
experienced walkability of respondents. Further, independent samples t-tests were done to 
see if there are differences in the responses between men and women, locals and tourists, 
and people from a rural or urban background. And finally, another Pearson correlation test 
was done to determine if there is a correlation between age and the Experienced Walkability. 
 
To answer the fourth and fifth secondary questions (​Are there differences between 
Measured Walkability and Experienced Walkability depending on the type of usage of the 
streets (i.e. residential or commercial)? Are there differences between the Measured 



Walkability and the Experienced Walkability depending on the type of neighbourhood 
(Central or suburban)?)​, independent samples t-tests were done to see if there is a 
difference between the measured or experienced walkability, and the type of street or 
neighbourhood they are in. The Mann-Whitney U test, a non-parametric alternative test, was 
also done due to the relatively small sample size. 
 

Results 
 
Quantitative data 
 
Given the nature of the streets, before the collected data could be analyzed, some of it had 
to be transformed so as to make comparisons more fair and possible. The main issue here 
being that the streets which were measured were not all of the same length and size. Ewing 
et al recommend that for their model, the data is collected per block or per a certain amount 
of steps. This however still presented some problems given that the streets did not have 
blocks of the same sizes, and given that they end at different distances, doing it by steps 
would possible either leave out parts of the street or result in measurements where some 
streets would have 3 full measurement sheets and others 2 and a half measurement sheets. 
Although this approach can be beneficial when one is focussing on a specific street and how 
things can be improved within that street, for the purposes of this research however, it was 
important to be able to make comparisons betweens streets. To do this, the measurements 
were taken for the entire street (or where there was a logical cut-off point) and the scores 
these measurements produced were then averaged out to a score per hundred meters. 
These scores per hundred meters were then also averaged per neighbourhood. 
 
Going by neighbourhood, Monastiraki in Athens scored the highest on the Measured 
Walkability, followed by Marousi in Athens, the Binnenstad in Groningen, Oosterpoortbuurt in 
Groningen, Exarcheia in Athens, Kolonaki in Athens, Pefki in Athens, and last, De 
Wijert-Zuid in Groningen. However, despite De Wijert-Zuid scoring the worst in terms of the 
Measured Walkability, it did score highest on the Experienced Walkability, followed by the 
Oosterpoortbuurt, and despite scoring the third highest in Measured Walkability, the 
Binnenstad scored the worst in Experienced Walkability. See Appendix D for a table of the 
results. See figures 4 and 5 for the results in Groningen and figures 6 and 7 for the results in 
Athens.. 



Figure 4.          Figure 5. 

Figure 6 - Measured Walkability per Figure 7 - Measured Walkability in 
neighbourhood in Athens Pefki and Marousi. 
 
Testing the first hypothesis, whether there is a positive correlation between Measured 
Walkability and Experienced Walkability, was the most important part of this research 
project. However, as explained above, this could only be tested using the data collected in 



Groningen. As such, this hypothesis was tested on 15 streets, measured in 5 different 
neighbourhoods. An urban commercial neighbourhood, an urban residential neighbourhood, 
and a suburban residential neighbourhood. In each of the commercial streets 15 people 
were surveyed, and 10 people in each of the residential streets, leading to a total of a 175 
surveys. The scores the respondents gave on a scale of 0 to 100 were averaged out per 
street, before testing if there was a correlation using the Pearson correlation test. With a 
significance of 0.029, it is likely that there is a correlation between the Measured and 
Experienced Walkability scores. However, it is a strong negative relationship of -0.564, 
meaning that with an increase in the Measured Walkability, there is also a decrease in the 
Experienced Walkability.  
 
Given the fairly small sample size however, two non-parametric tests were also taken. The 
Kendall’s Tau-b test and the Spearman rank-order test are both non-parametric alternatives 
to the Pearson correlation test. The Kendall’s Tau-b test finds a negative correlation of 
-0.367, however the significance of this is only 0.059. The Spearman rank-order test also 
finds a negative correlation of -0.589 at a significance of 0.021. Looking at these three tests, 
it seems likely that there is a negative correlation and that the first hypothesis was proven 
incorrect. 
 
Hypothesis 1​ - ​There is a positive correlation between Measured Walkability and the 
Experienced Walkability scores. - ​False ​- A negative correlation was found. 
 
The second hypothesis, whether there are differences in the Experienced Walkability scores 
of different groups of people surveyed was first analyzed using a multiple linear regression 
analysis, based on age, gender, local/tourist background, rural/urban background, and if 
they had any injuries or disabilities. However, none of these factors came back with having a 
significant effect. Afterwards, these factors were gone through individually to see if different 
tests might yield different results. The factors gender, local/tourist background, rural/urban 
background, and if they had any injuries or disabilities, were all analyzed using independent 
samples t-tests. Of the total of 175 respondents, 89 were women and 86 were men. 135 
were locals and 40 were tourists. 145 were from an urban background and 30 from a rural 
background. And 155 had no injuries or disabilities and 20 did.  
 
No significant differences however could be found between any of these groups. 
Respectively, these factors had a significance of 0.695 for differences based on gender, 
0.364 for differences based on local/tourist background, 0,731 for differences based on 
rural/urban background, and 0.819 for differences based on having an injuries or disabilities. 
For the factor age however, another Pearson correlation test was done, along with the 
non-parametric alternatives of the Kendall’s Tau-b and the Spearman rank-order test. The 
Pearson correlation test had a weak positive correlation of 0.109, although it was not 
significant at 0.151. The Kendall’s Tau-b test a 0.084 correlation, at 0.140 significance, and 
the Spearman rank-order test gave 0.109 correlation at 0.152 significance. In short, none of 
the personal characteristics of the respondents had any significant differences between 
them. 
 



Hypothesis 2​ - ​There are differences in the Experienced Walkability scores of different 
groups of people surveyed.​ ​- ​False ​- No significant differences could be found. 
 
To test the third and fourth hypothesis, whether there are differences in the Experienced 
Walkability of the respondents depending on the predominant land usage type of the street 
or on the neighbourhood type, another pair of independent samples t-tests were done. Of 
the 175 people surveyed, 100 of them were in residential streets and 75 in commercial 
streets. The residential streets had a mean Experienced Walkability grade of 78,6 and the 
commercial streets had a mean Experienced Walkability grade of 75,3. This difference 
between these two means was significant at 0.021, meaning that it is likely that there is a 
difference in the mean Experienced Walkability grades between the residential and 
commercial streets.  
 
For the fourth hypothesis, 125 of the people surveyed were in urban streets, and 50 people 
in suburban streets. The urban streets had a mean Experienced Walkability grade of 75,64 
and the suburban streets had a mean Experienced Walkability grade of 81,10. The 
difference between these two means was significant at 0.000, meaning that it is likely that 
there is a difference between these two types of areas. 
 
Hypothesis 3​ - ​There are differences in the Experienced Walkability of the respondents 
depending on the predominant land usage type of the street. -​ ​True ​- Residential streets 
scored higher than commercial streets. 
 
Hypothesis 4​ - ​There are differences in the Experienced Walkability of the respondents 
depending on the neighbourhood type.​ - ​True​ - Suburban streets scored higher than urban 
streets. 
 
The same independent samples t-tests were done for hypotheses five and six. Of the 40 
streets measured in total, 25 were urban streets and 15 were suburban streets. The urban 
streets had a mean Measured Walkability average per 100 meters of 3.27, and the suburban 
streets has a mean Measured Walkability average per 100 meters of 2.51. This was not a 
significant difference at 0.272 significance. The Mann-Whitney U test had a mean rank of 17 
for the suburban streets and a mean rank of 22.6 for the urban streets, but this was not a 
significant difference at 0.142 significance. For the sixth hypothesis, 25 of the streets were 
residential and 15 were commercial. The residential streets had a mean Measured 
Walkability average per 100 meters of 4,56 and the commercial streets had a mean 
Measured Walkability average per 100 meters of 2,05. This was a significant difference with 
0.000 significance, meaning that there is likely a difference between the means of these two 
types of streets. The Mann-Whitney U test had a mean rank of 13,84 for the residential 
streets, and 31,60 for the commercial streets, which also gave a significant difference with 
0.000 significance. 
 
Hypothesis 5​ - ​There are differences in the Measured Walkability of the streets depending 
on the neighbourhood type.​ - ​False​ - No significant differences could be found. 
 



Hypothesis 6​ - ​There are differences in the Measured Walkability scores of the streets 
depending on the predominant land usage type of the street.​ - ​True ​- A significant difference 
was found with commercial streets scoring higher than residential streets. 
 
Qualitative data 
 
As mentioned earlier, there was also a qualitative part to this research, in the form of short 
interviews with respondents about they liked and disliked about the street they were 
interviewed in. These short interviews could provide some insight as to why there is a 
negative correlation between the Measured Walkability and the Experienced Walkability.  
 
The responses varied per street and per neighbourhood. In De Wijert-Zuid, where people 
were generally very positive about their streets, three main themes emerged during the 
interviews. Two things which people liked about these streets is that they had a lot of room 
for pedestrians, and that there was a lot of green there in terms of trees, shrubs, plants, and 
gardens. And the main thing which they disliked about the streets was that the traffic safety 
could be improved, as some of the vehicles using these streets were considered to be 
reckless and breaking the speed limits.  
 
In the Oosterpoortbuurt however, the themes were of a different nature. What was liked was 
the social environment of having a diverse neighbourhood of people, along with the fairly 
central location of this neighbourhood in Groningen, further the neighbourhood was also 
described as being relatively peaceful and easy to walk around it. The complaints here were 
in, in some streets particularly, about the lack of green, and that the students which live in 
this neighbourhood park their bicycles on the sidewalks, creating an untidy image of the 
street, which could sometimes also be difficult to walk through if there were a lot of bicycles 
in a particular part of the street, or if some had fallen over.  
 
And lastly, in De Binnenstad the likes were mostly centered around the shops in these 
streets, and the old architecture. The complaints in this area were in some streets about the 
amount of cyclists going through, making it very difficult and sometimes even dangerous to 
walk through these streets, but the most often repeated complaint was about the lack of 
green.  
 
The closer one got from De Wijert-Zuid to De Binnenstad, the less green one would find. The 
same pattern was also found in Athens, where the suburban neighbourhoods Pefki and 
Marousi had a lot more green than the urban neighbourhoods of Exarcheia, Kolonaki, and 
Monastiraki. Although a limited amount data has been collected on this during this research 
project, from the short interviews it would appear that the lack of green is the main reason for 
the lack of a positive correlation between the Measured Walkability and the Experienced 
Walkability. See figures 8, 9, 10 and 11 for a comparison of the amount of green between 
urban and suburban neighbourhoods. 



Figure 8 - Marsmanlaan, De Wijert-Zuid Figure 9 - Oosterstraat, De Binnenstad 
Picture taken from Google Street View, 2015 Picture taken from Google Street View, 2017 

Figure 10 - Tsamadou, Exarcheia Figure 11 - Mpoumpoulinas, Pefki 
Picture taken by Tom de Jong, 2018 Picture taken by Tom de Jong, 2018 
 
Reliability of the data 
 
In order to make the comparisons between streets fair, the data was all collected during 
daytime when it was sunny weather, with either a clear sky or lightly clouded. Care was also 
taken to only collect data when the shops would be open. This was of particular importance 
in Marousi where the shops would close at around 3 in the afternoon. Further, the sunny 
weather also meant that there would probably be more people outside, and thus more 
possible respondents. However, some of the data was also left to personal interpretation. 



For example, some pieces were counted as being street furniture, whereas other people 
might count them as being small planters. Although this particular data was collected by one 
person, any such discrepancies were at least done so relatively consistently. Another point 
where the data is a little unreliable is in the height of the buildings. These estimations were 
also done relatively consistently, in some streets in Athens this was difficult to measure, 
given that in some streets the buildings were thus clustered together, that it was difficult to 
see where they exactly ended and thus it was difficult to estimate how high they were. This 
probably didn’t have much of an effect on the overall quality and outcomes of the data 
however as the influence of 3 meters of building height has a fairly small effect on the 
scoring outcomes. More importantly however is that there was a level of self-selection in 
regards to the surveys. If people disliked walking in a certain street then they would probably 
avoid walking there or even living in that street, and if they liked walking there then they 
would be more inclined to walk there, or even to move to that street. This means that the 
surveys likely had a systematic bias in favour of higher scores. This doesn’t invalidate the 
research however. If anything, it means that the negative correlation of ​Hypothesis 1​ as 
discussed above might be even more negative.  
 

Conclusions and Discussion 
 
Going back to the research questions asked in the beginning, several answers have been 
found to these questions, along with some indications for potential future research. 
 
1: What are the different standards of walkability? 
 
Several different standards had been found, with different strengths and weaknesses. These 
could focus on census data in regards to resident or job density, the mixture of land uses, or 
the level of connectivity between streets. But they could also focus more on the street 
design, looking at what features are present on the streets themselves. And these standards 
could be an inventory like the one developed by Day et al. (2006) or the one developed by 
Clifton, Livi, and Rodriguez (2007). But efforts have also been made to score the streets 
based on the urban design, like the standard of Ewing et al. (2005b) which was used in this 
research. 
 
2: Is there a relationship between the Measured Walkability of a street and the Experienced 
Walkability of a street? (Measured Walkability referring to the score of the standard of 
walkability used, and Experienced Walkability referring to the experiences of respondents 
using the streets) 
 
This question was the main focus of this research project. While a correlation was found 
between the Measured Walkability and the Experienced Walkability of a street, it turned out 
the be a strong negative correlation. The qualitative data indicated that this might be due to 
the Measured Walkability not accurately reflecting the importance of green space. While it 
does take into account small planters, large shrubs, hedges, or even trees are left out of the 
equation. Further, all the factors in the Measured Walkability are presumed to have a linear 
effect on the walkability of a street but it might be possible to have too much of a good thing, 



with too many pieces of street furniture or too many other pedestrians making it more difficult 
and also less enjoyable to walk through a street, rather than making the experience more 
enjoyable. Further research on possible improvements to Ewing et al’s model of walkability 
taking this into account could be very beneficial as it could be a useful tool for residents and 
policy makers to measure and improve the walkability of their streets. 
 
3: Are there differences between how groups of people (e.g. women, the elderly, tourists) 
experience walkability? 
 
Although no significant differences could be found based on any of the personal 
characteristics of the respondents in regards to their Experienced Walkability, more research 
could still be done on the tourist experience of walkability. Most of the respondents labelled 
as tourists in this research, came from the area surrounding the city of Groningen and were 
also very familiar with the city and had been there many times. This research might produce 
different results in areas with more tourists coming there for the first time, or who have only 
been a few times. 
 
4: Are there differences between Measured Walkability and Experienced Walkability 
depending on the type of usage of the streets (i.e. residential or commercial)? 
 
Differences could be measured for both Measured Walkability and Experienced Walkability 
depending on the type of land use was predominant in the street, i.e. residential or 
commercial. The Measured Walkability would rate the commercial streets higher, and the 
Experienced Walkability would rate the residential streets higher however. 
 
5: Are there differences between the Measured Walkability and the Experienced Walkability 
depending on the type of neighbourhood (urban or suburban)? 
 
No significant differences were found for the Measured Walkability depending on the type of 
neighbourhood (urban or suburban), but there was a difference in how the Experienced 
Walkability rated these neighbourhoods, rating the suburban streets higher than the urban 
streets. 
 
In terms of Measured Walkability, similar research using the same standard of walkability as 
laid out by Ewing et al. (2005b) was conducted in Salt Lake City, in the United States. There 
is a similar pattern in Salt Lake City as there is in Groningen and Athens where streets lying 
in the center of the city were more densely developed and thus scored higher than their less 
dense, suburban counterparts. However, unlike the streets measured in Groningen and 
Athens, the commercial streets in Salt Lake City did not necessarily score higher than 
residential streets. Certain commercial streets in Salt Lake City have large parking lots and 
thus a very low density, causing these streets to score relatively low on Measured 
Walkability (Wasatch Front Regional Council, 2016). Further, like in Groningen and Athens, 
another similar pattern exists where the closer one gets to the center of the city, the less 
green one will find. 
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Audit tool from Day et al., 2006 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX B 

 
Audit tool from Clifton, Livi, and Rodriguez, 2007 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix C 
 
Hello, my name is Tom de Jong. 
 
I am a student from the University of Groningen in the Netherlands and I am doing a 
research project on the walkability of streets in Athens, Greece, and in Groningen, the 
Netherlands. The survey consists of six questions. The questions are completely 
anonymous, and you are free to not answer them or stop the survey at any time. 
 
Thank you for your cooperation. 
 

What is 
your 
gender? 

What 
is 
your 
age? 

Are you here as 
a tourist or as a 
local resident? 
If you are here 
as a tourist, 
please specify 
your country of 
origin. 

Do you 
have any 
injuries or 
disabilities 
which affect 
your ability 
to walk? No 
need to 
specify. 

Are you from 
a rural or an 
urban 
background? 

How 
would you 
rate your 
walking 
experienc
e in this 
street on a 
scale from 
0 to 100? 

Location 
of survey 

Female 21 Germany No Urban 80 Venizelou 

Male 55 Local Yes Rural 40 Ermou 

       

       

 
 
Note: Answers above are examples only. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix D 
 

Neighbourhood Street 
Average 
street score 

Average 
Neighbourhood 
score 

Average street 
grade 

Average 
neighbourhood 
grade 

Marousi Ermou 3.25 4.25 NA NA 

Marousi Dimitras 3.95 4.25 NA NA 

Marousi Nik Plastira 4.98 4.25 NA NA 

Marousi Dionisou 5.35 4.25 NA NA 

Marousi Vassilissis Sofias 3.73 4.25 NA NA 

Monastiraki Mitropoleos 13.27 6.34 NA NA 

Monastiraki Ifestou 3.26 6.34 NA NA 

Monastiraki Adrianou 6.75 6.34 NA NA 

Monastiraki Pandrossou 3.91 6.34 NA NA 

Monastiraki Aiolou 4.53 6.34 NA NA 

Pefki Kanari 0.77 1.67 NA NA 

Pefki Mikras Asias 1.21 1.67 NA NA 

Pefki (Eastern Dagkli 1.75 1.67 NA NA 

Pefki (Western) Dagkli 1.57 1.67 NA NA 

Pefki Mpoumpoulinas 3.07 1.67 NA NA 

Exarcheia Mpoumpoulinas 2.21 2.20 NA NA 

Exarcheia Tsamandou 2.51 2.20 NA NA 

Exarcheia Spirou Trikoupi 2.58 2.20 NA NA 

Exarcheia 
Navarchou 
Notara 1.73 2.20 NA NA 

Exarcheia Zaimi 1.98 2.20 NA NA 

Kolonaki Ipsilantou 1.50 2.15 NA NA 

Kolonaki Karneadou 1.65 2.15 NA NA 

Kolonaki Alopekis 1.79 2.15 NA NA 

Kolonaki Ploutarchou 3.31 2.15 NA NA 

Kolonaki Irodotou 2.52 2.15 NA NA 

Oosterpoortbuurt 
Van 
Julsinghastraat 2.85 2.58 74 76.1 

Oosterpoortbuurt Jacobstraat 2.68 2.58 76 76.1 

Oosterpoortbuurt Polderstraat 2.11 2.58 78.5 76.1 

Oosterpoortbuurt Oliemulderstraat 2.69 2.58 75.5 76.1 

Oosterpoortbuurt Warmoesstraat 2.57 2.58 76.5 76.1 

De Wijert Zuid Marsmanlaan 1.78 1.63 82.5 81.1 



De Wijert Zuid 

Van 
Moerkerkenlaan 
+ Anton 
Coolenlaan 1.23 1.63 78 81.1 

De Wijert Zuid Ter Braaklaan 2.01 1.63 82 81.1 

De Wijert Zuid 

Aart van den 
Leeuwlaan + 
Leopoldlaan 1.43 1.63 81 81.1 

De Wijert Zuid Du Perronlaan 1.71 1.63 82 81.1 

Binnenstad Folkingestraat 3.15 3.08 77.33 75.33 

Binnenstad Oosterstraat 3.72 3.08 74.33 75.33 

Binnenstad Gelkingestraat 2.29 3.08 74 75.33 

Binnenstad Herestraat 3.91 3.08 77.33 75.33 

Binnenstad 

Oudekijk in het 
Jatstraat + 
Stoeldraaierstraa
t 2.35 3.08 73.67 75.33 

 
Table of the results of the data collection. Average street score was calculated by adding the 
other measures (Imageability, Enclosure, Human Scale, Transparency, and Complexity as 
outlined by Ewing et al. (2005b)) together and dividing by five. This score was then 
standardized across all streets by calculating the score per 100m. The average 
neighbourhood score was calculated by adding the individual street scores together within a 
neighbourhood and then dividing it by five. Only the first two decimals included of all 
numbers. The scores here refer to the Measured Walkability of a street, and the grades refer 
to the Experienced Walkability of a street. The street Dagkli is divided into a western and 
eastern half, which are separated by the street El. Venizelou. 






