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Abstract 

 This thesis investigates whether mapping urban diversity, density, and certain compositions of 

types of uses can help predict and prevent certain types of crime in urban neighborhoods. Little 

research is available on the influence of urban diversity on crime. Through literature research, 

mediating variables like social surveillance and economic growth are found. Data analysis is used to 

find and test correlations which could be beneficial for city planning ultimately preventing crime. The 

aspect of mixed use neighborhoods is explored, which is important for the quality of life based on 

urban diversity by Jane Jacobs. The neighborhoods of Amsterdam will be used to test several 

hypotheses based on the work of Jane Jacobs. The hypotheses are based on the influence of urban 

diversity, density and composition of types of uses on certain types of crime and crime in general. One 

such hypothesis is that urban diverse neighborhoods will have lower overall crime rates but these 

dense areas may prove beneficial for certain types of crime like pickpocketing. Explorative research 

has also been conducted by the hand of found anomalies in crime types. Made maps and scatterplots 

are used to find potential correlations, which are then tested on significance by calculating the Pearson 

correlation. The results are compared to other big Dutch cities to see if correlations are citybound or 

hold up nationally. Urban diversity is important for creating vibrant and livable areas, but precisely 

these vibrant areas appear to attract the most crime.     
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Introduction 

Figure 1. 

Boroughs Amsterdam (Gemeente Amsterdam, n.d.) 

 

 Whenever you’re walking through different neighborhoods of Amsterdam, you notice the 

many different compositions of types of uses and density in land use, from the vibrant dense city 

center (Centrum) with their hotels and bars full of tourists to the local markets and community centers 

in the more residential southern (Zuid) or eastern (Oost) areas all the way to the predominantly 

housing use areas in the most western parts (Nieuw-West). Would adding a bike shop in the vivid city 

center or the quiet neighborhood on the edge of the city lower crime rates? Different variations of 

urban diversity could prove to have different impacts on overall type of crime or specific crime types. 

Mapping crime and urban diversity in Amsterdam could provide urban planners with a tool for 

decreasing crime, on the one hand gaining more insight on what different type of compositions of 

types of uses mean for different types of crime and on the other a better understanding where (what) 

crime takes place.  
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Since the popularization of urban diversity by Jane Jacobs in 1961, the term has become 

increasingly more important in research and has become a key consideration in many urban planning 

strategies. In her book “The Death and Life of Great American Cities” Jane Jacobs argued that 

diversity in urban areas is essential for creating vibrant, livable cities, emphasizing the importance of 

mixed-use neighborhoods, pedestrian-friendly streets, and a variety of building types and sizes 

(Jacobs, 1961).  

A growing recent expansion of research on this topic is the mapping of Urban diversity. An 

important contribution to this particular subject is the research of Baciu et al. (2022). In this paper the 

researchers construct a way of quantifying and mapping Urban diversity. These methods with the 

addition of expanded methods derived from this research will be used in this thesis. 

The issue of crime in urban areas has always been of concern to city planners, residents and 

others involved. Despite efforts to reduce crime rates through traditional law enforcement strategies, 

many cities continue to struggle with high levels of crime and violence. In recent years, there has been 

increasing interest in the role that urban design and planning can play in reducing crime and promoting 

safety in urban areas.  

Creating diverse neighborhoods with a mix of residential, commercial, and public spaces can 

help reduce crime rates by increasing natural surveillance, encouraging social interaction, and building 

a sense of community ownership over public spaces (Cozens et al., 2005).  Recent papers (e.g., Cozens 

& Love, 2015) continue to draw on Jacobs' beliefs about urban diversity. This is seen in their crime 

prevention through environmental design research as a way to form social cohesion and surveillance to 

reduce crime rates, which cover Jane Jacob's beliefs. 

Additionally, urban diversity can also be an important factor for economic growth. Various 

research has shown that the diversity in urban areas enhance innovations and improve employment 

opportunities, causing economic growth (Florida, 2003; Quigley, 1998; Chong et al., 2020). As 

opposed to crime rates that are related to economic deprivation and unemployment (Chang & Wu, 

2012). Economic growth caused by urban diversity could prove to be beneficial regarding the crime 

rates of an area. 
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However, not any form and variation of urban diversity may be equally beneficial for the 

quality of life in urban areas related to crime. Although it is important for city planners to take urban 

diversity into account when designing a city, it remains unclear how different variations of types of 

uses influence crime rates in a given area. Certain variations of uses could prove to attract less crime 

or on the contrary could actually show a correlation with specific crimes. Density of land use and of 

people in these areas will also be taken into account as it is hypothesized that the density could heavily 

influence certain theft related crimes like pickpocketing for example. The influence of both diversity 

and density or a mix hereof would be valuable knowledge that can be used for city planning as well as 

managing cities in relation to crime prevention.  

This thesis therefore aims to critically examine the relationship between urban diversity, 

density and crime rates, drawing on existing literature and case studies to provide insights and 

recommendations for urban planners and policymakers. This research will aim to answer the following 

research question: “How could the mapping of urban diversity and density be used as a tool to prevent 

crime?” The answer to this research question will be attempted to reach with mapping urban diversity 

and density as well as crime in Amsterdam per neighborhood, while manipulating datasets as such to 

see curiosities in crime rates or compositions in types of uses that could possibly explain each other. If 

apparent correlations are found, they will be compared to other big Dutch cities to see if the 

correlation applies in the Netherlands outside of the context of Amsterdam as well. Rotterdam, The 

Hague and Utrecht will be used for the comparisons in order to get a more valid understanding of 

found correlations.  

These correlations will be attempted to find on basis of hypotheses (see Figure 2) as well as 

explorative research. Based on the aforementioned literature, the first hypothesis states that the 

promotion of urban diversity is associated with lower crime rates through mediating variables. 

Additionally the relationship between different variations of types of uses and crime rates will be 

examined. Based on the literature, the second hypothesis declares that dense shopping areas/ city 

centers will have low violence related crimes and high theft related crimes, especially for 

pickpocketing. It is hypothesized that associations with crime rates will differ between the variations 

of urban diversity while the density of land use could be of influence as well. Therefore, the third 
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hypothesis claims that low density neighborhoods with few people attracting uses have higher crime 

rates due to a lack of low social surveillance.  The research will be partly explorative as it is expected 

that there will be outcomes that are not known beforehand which can lead to new research directions. 

The formulated hypotheses, as portrayed in Figure 2, are there to form some guidance in this research.  

Figure 2. 

Hypotheses of Urban Diversity and Density and its Influence on Crime. 

 

However, it should be noted that crime can’t solely be explained by found correlations, even if 

significant. Crime can’t be explained by urban diversity or compositions of land use only as way more 

factors are involved. Poverty, unemployment and economic inequality besides individual causes are 

just some of the most apparent features areas causing high crime rates (Weatherburn, (2001). The 

causes of crime are a complex assembly of lots of different origins. This should be considered in the 

interpretation of the possible correlations brought forward in this research. This research is merely 

intended to be a helping tool for indicating what types of crime seem to happen more in certain types 

of neighborhoods and won’t give an elaborate explaining on how (certain types of) crime come to be.     

First the used terms and concepts will be defined and explained in the method. Secondly, the 

urban diversity and crime rates of different Amsterdam neighborhoods will be examined separately by 

mapping them. After that the maps will be compared and analyzed to see if certain variations of urban 

diversity correlate to certain types of crime. These results will be discussed and conclusions will be 

drawn.  
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Method 

In order to make the maps of Amsterdam used in this thesis and the analyzing of data, the 

Pandas and the Geopandas project in Python was used. The code that is used is for the urban diversity 

and density aspect is based off of prior researches done by Baciu et al. (2022), Bentvelsen (2023) and 

Raszka (2022). The code is altered to map urban diversity per neighborhood. An appendix with a 

detailed explanation of the changes made to the existing urban diversity codes as well as the code 

made to map crime is added at the bottom of this thesis, so that it will be reproducible for further 

research.  

In order to map crime rates per neighborhood in Amsterdam, data is used from the official 

Police databases on crime (Politie, n.d.). Ranging from the oldest relevant dataset available (2012) up 

until 2019. There is purposely chosen for the years up until 2019 to avoid having unforeseen 

influences due to Covid-19, which could have influenced the crime rates accordingly over those years 

due to several other circumstances (Hardyns & Khalfa, 2022). To calculate and map urban diversity 

and density, OSM (OpenStreetMap) data is used as was the case in  line of code used by Bentvelsen 

(2023). In the altered code, urban diversity is calculated using the Simpsons index based on the 

following categories of types of uses based on Baciu et al. (2022) work on mapping urban diversity, 

only adding places to drink as a separate activity category and removing the renewal category: Home, 

Office, Religion, Education, Health, Restaurant, Shopping, Leisure time, Public transport and Drinks 

(Baciu et al., 2022). The drinks category is added as separate from the restaurant category, because 

research shows that psychoactive substances, of which especially alcohol, have a strong relation with 

lots of crimes (Lammers et al., 2014). So, it has been assumed that, in order to look at the different 

variations of types of uses and their influence on crime, the drinking category consisting of bars, cafes 

etc. is of importance as a separate category.  The diversity of these categories is calculated per defined 

square (in this case 500 x 500 meters). Although the desired outcome is urban diversity per 

neighborhood, it is stated by Jacobs that having a mix of different uses is important inside a close 

proximity of each other (Jacobs, 1961). These squares are then used to determine a representable mean 

value for urban diversity of that neighborhood. The geometric data used to form polygons is from the 

datasets on neighborhoods from CBS (2018). It has been assumed that every category is of equal 
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importance as the mix of uses is what is important, also when relevant for crime. Some types of uses 

will be of influence for mediating variables, such as social cohesion or having a sense of community 

and having social surveillance, others will be more important for economic growth. All in all a lot of 

other factors are also involved in crime, like socioeconomic and cultural factors (Buonanno, 2003). 

Further supporting that in relevance to crime every type of use should be counted as equally important 

as there are too many other factors that are involved as well.    

The data on crime taken from the open data base of the Police website of the Netherlands 

(Politie, n.d.) has been filtered on relevant and outside based crimes, leaving out irrelevant crimes for 

this research. All the different defined crimes by the police have been filtered on whether they occur 

outside and are not for example domestic crimes. Certain infractions have also been filtered out, like 

the using of fireworks. The crime data was then is categorized in two categories of theft and violence 

to dissect the possible relations between the two. To start, three crime maps are made (Figure 3); one 

with the total crime rates of a place, one map that only consists of crimes related to theft and one 

related to violent crimes. Absolute numbers for crime are used for these maps, although absolute crime 

rates may be less representable, these are still the areas where most crime happens and thus should get 

the most attention when wanting to prevent crime.  

Figure 3: 

Crime Maps Amsterdam, a) Total crime, b) Theft, c) violent crimes 

    

Both urban diversity and density are mapped, as well as a map that showcases if density in a 

neighborhood is high or low compared to the urban diversity of a neighborhood. A detailed overview 

of how this is defined and worked out, can be found in the Appendix.  

a) b) c) 
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Figure 4:  

Urban Diversity and Density Maps Amsterdam. a) Urban Diversity, b) Density of Types of Uses, c) High Diversity Compared 

to Density, d) High Density Compared to Diversity 

  

After the mapping, all the types of crime will be analyzed for anomalies, to see if those can be 

predicted using urban diversity and density. To find anomalies compared to other neighborhoods all 

values are made relative through a mean for all the neighborhoods. In this way you can see the rates of 

crime per type compared to other neighborhoods. neighborhoods that have a way higher crime rate of 

a specific crime than the neighborhoods average or neighborhoods that have high rates in certain types 

of crime compared to other crimes in the same neighborhood. This is also done for the types of uses to 

see if neighborhoods are high in crime are also relatively high in certain types of uses. After that, the 

a) b) 

c) d) 
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dataset is converted to show every neighborhoods relative values. For every crime type the ten highest 

and ten lowest values have been checked to spot anomalies. Because these values are relative to the 

other neighborhoods it is easy to spot anomalies. So, for example it says that the pickpocket rate in the 

neighborhood “Burgwallen-Nieuwe Zijde” is 20 times higher than the mean value, this is a clear 

anomaly. Now in this row you can check what the values for everything like urban diversity, density 

and every other separate category values are like compared to the other neighborhoods (for both the 

neighborhoods where the crime is most apparent as well as the neighborhoods where crime is least 

present). For every remarkable crime the relations with every type of use is researched by using 

scatterplots in order to see if there are any apparent relations with any type of use, the Simpsons index 

or the density of types of uses in a neighborhood. These findings will then be used as a basis to 

formulate combinations of types of uses, diversity and density to test if certain variations have a higher 

(significant) correlation. Interesting results of variations can be tested by scatterplots to see if there 

truly seems to be a linear or curved relationship. The significance of this relation is then tested by 

using a Pearson correlation coefficient test. The same method will be repeated in the aforementioned 

Dutch cities to see if the results hold up in other contexts throughout the Netherlands. Rotterdam, The 

Hague and Utrecht will only be used to assess the generalizability of the results and thus only their 

Pearson correlation calculations will be mentioned. 
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Results: 

 A lot of the results were gathered through explorative research, but the aforementioned 

hypotheses have been tested as well. The first hypothesis stated that neighborhoods with a high urban 

diversity through mediating variables, like social cohesion and economic growth, will have lower 

crime rates. If Figure 3a and 4a are compared, it strikes that the same neighborhoods seem to light up 

by mapping urban diversity as they do by crime.   

Figure 5:  

Scatterplot Showcasing the Correlation Between Urban Diversity and Crime in Amsterdam Neighborhoods  

 

 Showcasing the neighborhoods in a scatterplot there is a visible positive correlation between 

urban diversity and crime in Amsterdam, (r = .61, p <.01), which is contrary to the hypothesis that a 

higher urban diversity would result in lower crime rates. The graph shows that the higher the relative 

urban diversity the higher the crime rates of that neighborhood are compared to the other 

neighborhoods. If the other Dutch cities are used for comparison, the same trend appears to be 

happening Rotterdam, (r = .76, p =.01), and Utrecht (r = .73, p =.02), but not in The Hague (r = .23, p 

>.05). 

 The second hypothesis stated that the city centers / shopping areas would have lower violence 

related crimes and higher theft (in special pickpocket) rates compared to the other neighborhoods. This 
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is based on the belief that areas that attract a lot of people will have high social surveillance and 

therefore less violent crimes, but that overcrowded areas are beneficial for theft related crimes like  

Figure 6:  

Pickpocket Map Amsterdam 

pickpocketing or shoplifting. Figure 3b and 3c show 

that not only neighborhoods in the center of 

Amsterdam light up for theft related crimes, but also 

for violence related crimes. Figure 6 shows that the 

pickpocket rates are also the highest in the center of 

Amsterdam as logically follows from the earlier theft 

map. 

 

 

Using the code, shows that the top three neighborhoods for both absolute and relative crime and 

pickpocket rates are “Burgwallen-Nieuwe zijde”, “Burgwallen-Oude zijde” en “Grachtengordel-Zuid”. 

Looking at the percentages of types of uses in the pie charts below as well as the relative occupation 

for every type of use compared to other neighborhoods, several things can be noticed.    

Figure 7:  

Piechart Types of Uses Neighborhoods With the Highest Crimerates. a) Burgwallen-Nieuwe Zijde, b) Burgwallen-Oude 

Zijde, c) Grachtengordel-Zuid 

 

 

 

a) b) c) 
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Figure 8: 

Piechart Types of Uses Mean values 

The three neighborhoods are all 

relatively low in the Home category, 

while big percentages of land use go to 

people attracting categories such as 

restaurants, drinks and shopping. That 

this is relatively really high can be seen 

by comparing it to the mean values for 

every neighborhood in Figure 8. 

The maps as well as the results from the scatterplots show, there is a strong correlation 

between crime and people attracting neighborhoods. Especially with theft related crimes. This 

confirms one part of the second hypothesis. The other side of this hypothesis, that violent crimes 

would be lower in these areas, doesn’t holdup however, as those rates are also high in these areas. By 

explorative research about what compositions of types of uses cause the most crime, the areas that 

have a high percentage of people attracting uses with a low percentage for living came forth. So, a new 

value is made based on the sum of the categories drinks, restaurants and shopping divided by 3 minus 

housing. If the value is under 0 the neighborhood is more living orientated than the people attracting 

categories, if the value is above 1 the neighborhood is more orientated towards people attracting 

neighborhoods. The farther from the zero the bigger the difference in orientation is.  
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Figure 9:  

Scatterplots of People Attracting Neighborhoods with a) Pickpocketing, b) Theft, c) Violence  

   

 

Based on the findings above the new value is used to test for total crime, theft related crimes 

and violent crimes. Between total crime and neighborhoods that are high in people-attracting places 

with low housing averages, there was a positive correlation of (r = .77, p <.01). For all theft related 

cases this is (r = .78, p <.01), and for violence related crimes (r = .52, p <.01). For Rotterdam in the 

same order, total crime, theft related crime and violence related crime this is (r = .71, p =.02), (r = .76, 

p =.01) and (r = .58, p >.05).  For The Hague respectively (r = .10, p >.05), (r = .05, p >.05) and (r = 

.10, p >.05), and for Utrecht respectively (r = .89, p <.01), (r = .76, p =.01) and (r = .88, p <.01). 

While The Hague doesn’t show any correlations, both Rotterdam and Utrecht seem to confirm a 

correlation between overall crime and neighborhoods that attract people but have a low percentage of 

living.  

The third hypothesis suspected that places with low percentages of people attracting uses 

would result in higher crime rates. In this case, neighborhoods have been checked that are living 

orientated with low density and low diversity. While this is not the case for overall crime rates, there 

are some crime rates for which this is apparent, which also came forth through the analysis of 

anomalies in crime types. Theft of motorized vehicles is mostly based in the western part of 

Amsterdam in neighborhoods that exist almost completely of living only, with barely any uses (home-

density – diversity) where people gather other than for religious reasons. (r = .20, p =.05). The 

association didn’t hold up for Rotterdam (r = -.08, p =.82), The Hague (r = -.00, p =.98) and Utrecht (r 

= -.08, p =.82) however.  The dealing of arms seems to happen only in neighborhoods with very few 

living and mainly based on factories or businesses. For Amsterdam this is (r = .59, p <.01) but for 

a) c)b) 
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Rotterdam (r = -.07, p =.85), The Hague (r = -.22, p =.15 )and Utrecht (r = .40, p =.85) this yet again 

doesn’t hold up.  

The explorative research was based on the results of finding anomalies in certain crime types. 

Two of those crime types, theft of motorized vehicles and dealing of weapons, have been discussed in 

the paragraph above. Other anomalies, in the sense that the crime appears way more in one 

neighborhood than in others or is located in specific areas of the city, that didn’t have any apparent 

correlations to urban diversity, density or certain compositions were: Murder/manslaughter and 

property damage. The others anomalies: Pickpocketing, public abuse, dealing of drugs in general all 

seem to correlate with the same kind of neighborhoods, this even applied for almost every crime, they 

take mainly take place in areas that attract people. This holds up for Rotterdam and Utrecht as well but 

not for The Hague.   

Discussion:  

 The main research question of this thesis was: “How could the mapping of urban diversity and 

density be used as a tool to prevent crime?” This research question is accompanied by some 

hypothesis based on the diversity or density of a neighborhood. In addition, the influence of variations 

of different types of uses in a neighborhood on crime have been researched in an explorative manner.  

The hypothesis were based on Jane Jacobs beliefs on urban diversity, that were supported by 

Cozens paper on crime prevention. Namely that urban diversity improves social cohesion and social 

cohesion causes less crime through social surveillance/prevention. Other research suggest, that a high 

urban diversity brings about more economic growth and job opportunities, further adding to the 

general belief that urban diverse areas improve quality of living. The hypothesis derived from this 

literature was that urban diverse areas have lower crime rates than less diverse areas. This was tested 

by mapping both urban diversity and the total crime rates per neighborhood in Amsterdam. In Figure 

3a and 4a the same areas seem to light up, indicating that the same neighborhoods that have a higher 

urban diversity are also the areas with the highest crime rates. In order to test the values of both urban 

diversity and crime relative to the other neighborhoods, values depicting the amount of crime 

happening compared to the other neighborhoods as well as if the urban diversity was above or below 

have been made using a mean value. These relative values have been tested using a scatterplot and a 
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Pearson test to see if there is a significant correlation. The results of the Pearson test have shown a 

significant positive relation between urban diversity and crime rates. Indicating that, contrary to the 

hypothesis, neighborhoods with a higher urban diversity are also the neighborhoods with higher crime 

rates. When compared to other cities this still holds up. Diverse areas appear to attract crime. Then 

how come this seems to be in such conflict with the hypothesis based on Jane Jacobs?  

Jane Jacobs argues for mixed use neighborhoods in order to create vibrant, livable cities. 

Figure 4a shows that the urban diverse areas are primarily located around the city center. Although 

these are certainly vibrant parts of the cities, they are not so livable. The pie charts in Figure 7 show 

the composition of percentages of types of uses in the most urban diverse neighborhoods. These 

neighborhoods all score very high on people attracting uses, like shopping, restaurants and places to 

drink. While the actual uses that are needed to live such as housing, health-related uses and leisure 

time like sports are al underrepresented. Because it has evenly spaced big chunks on the pie chart it 

scores high for the used calculations on urban diversity. And while it is true that these areas are 

diverse in types of uses, they do not seem to represent the urban diverse areas Jane Jacobs had in 

mind; there are very few people actually living in these areas, most of the daily passing people are 

merely visitors or tourists. Meaning there is social surveillance but little social cohesion or a sense of 

community. This also seems to comply with the article on crime prevention by Cozens (2005) that 

stresses the importance of residential use in a mixed use neighborhood to build a sense of community 

ownership over public spaces. That the city center isn’t livable is apparent when reading one of the 

many news articles about Amsterdam’s city center and its inhabitants. This particular article states that 

tourism causes a lot of nuisance and abandonment of care for these areas, with the daily fuss causes 

the declining amount of inhabitants to feel less and less at home in their own living areas (Couzy, 

2017). A truly livable diverse area based on Jane Jacobs beliefs should be housing first and then 

diverse instead of the other way round as you see in the city centers. These kind of areas could be 

further researched with another method or categorization for calculating urban diversity.  

But city centers are often atypical compared to the majority of the rest of city neighborhoods. 

Then how come if you leave the areas around the center out of the picture, you still got a positive 

relation between urban diversity and crime? This maybe simply explained by the fact that urban 



18 
 

diverse areas are the more vibrant areas. There is more to undertake, there is more to see and this 

simply invites more people ultimately inviting more crime. For both the city center as the other 

neighborhoods applies that the more people attracted and the denser the types of uses impose more 

opportunities for crime. The more people, the more potential victims, the more stores the more 

opportunities for theft, and bigger crowds also tend to create settings beneficial for crimes (Burbano, 

2021). In that sense urban diverse areas still seem to attract more crime This holds especially true for 

violence related crimes as can be seen in Figure 9c. Unlike theft related crimes that seem to be much 

closer related to urban diversity, violent crimes can also appear a lot in neighborhoods with a low 

urban diversity. Indicating that urban diversity attracts crime, while crime does not attract urban 

diversity.    

That vibrant areas tend to have higher crime rates, is further supported by the results of the 

other two hypotheses and the explorative research resulting from those results. One of these 

hypotheses was based on the assumption that shopping areas would be high in pickpocket crime rates 

but low in violent crimes. While there is some truth to both hypotheses they can also be debunked. 

Shopping areas (mainly based around the center) do attract the most pickpocket crimes but do also 

show higher than average violent crime rates. In explorative research, attempting to find compositions 

that often come with certain types of crime a general result appeared. Instead of being able to link 

certain compositions of types of uses with certain types of crime, only the correlation was found of 

people attracting uses and crime rates. By analyzing the many created scatterplots, one general cause 

was found. While the categories important for a livable area like education, religion etc. seemed to 

have no impact. Areas that have a high occupancy rate for people attracting categories like restaurants, 

bars, shops etc. generally attract more crime from almost any category. Further suggesting that vibrant 

areas attract more crime.  

The last hypothesis was based on the assumption that in areas with low urban diversity, in 

essence areas with few uses that attract people, crime would be higher. While for overall crime this 

can be debunked, this is true for some specific crimes. During the explorative research, some 

anomalies in different type crimes were found. Not all anomalies showed correlations with the types of 

uses and are thus assumed to be based on other factors. But some anomalies could be linked to certain 
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compositions of types of uses. In the case of Amsterdam these were the theft of motorized vehicles 

and de dealing of weapons. The theft of motorized vehicles has a correlation with areas that are 

predominantly living oriented that score really low in people attracting categories. While the dealing 

of weapons happen in office orientated areas, with few people attracting categories. But these findings 

didn’t apply for any of the comparison cities.  

Urban diversity is an intricate topic that is influenced by a variety of factors and their 

intertwined ratios. When looking into different compositions of types of uses, the urban diversity and 

the density of types of uses per neighborhood it is difficult to make statements in regards to crime, that 

on its own is already a complex subject. There are a lot of different aspects in both fields that can be 

researched. In the case of this Thesis, an attempt has been made to research the influence of different 

compositions of types of uses, the urban diversity and the density of types of uses on certain types of 

crimes. Crime in itself is the outcome of a vast amount of different influences with several 

backgrounds. Even though the studied factors have shown to be important contributors to the levels of 

crime, it can't be said for sure that these factors actually cause crime. It can be said say however, that 

these factors are often seen in areas with higher crime rates. As shown in previous research, other 

factors like socioeconomic factors, historical trends, and cultural norms can also have an impact on 

urban diversity and density (Buonanno, 2003). Therefore, further research into these factors and their 

influence on crime is important. 

 All data used in this research is gained from openly available datasets. However, since not 

everything is available in open data, more meaningful results could have been reached if certain 

aspects of the data would have been more detailed or if more data would have been available. The data 

used for types of uses, Hotels, restaurants and homes etc. are in the form of point data, while the data 

on crime was only available per predefined areas. Because of this, the data for types of uses, and with 

that, the calculated diversity and density had to be converted to a less detailed scale in order to make 

comparisons between the two different topics. In the case of urban diversity this makes it less accurate 

as diversity is defined by a high variety in a small area. Nevertheless, It has been attempted to portray 

an as representative as possible value for urban diversity per neighborhood.  
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 The research aimed to find correlations between the compositions of types of uses, diversity 

and density and different types of crime per neighborhood in Amsterdam. Whereafter the found 

significant correlations would be tested if they apply for other big Dutch cities as well. However, for 

the defined categories of shopping and leisure time as types of uses, insufficient data could be 

downloaded from the Open street map data source. Not only does this mean those two categories are 

left out of the tests, this also influences the calculations for urban diversity and density. Of which 

shopping seemed to be an apparent factor in the tests regarding Amsterdam. In spite of the fact that 

this hinders the comparisons, Amsterdam has still been compared to Rotterdam but thus it should be 

noted that this couldn’t be done by the exact same measurements.  

 Furthermore, a choice was made to split restaurants and places to drink in two separate 

categories. This was done in order to find potential influence of alcohol on crime. As resulted from the 

research their influence is most likely the fact that these categories both attract people and therefore in 

further research these two categories can be yet again be taken together as was originally the case. 

 One other factor that hinders the comparison with the other cities is the division of so called 

neighborhood combinations that appear to be different for Amsterdam compared to the other 

researched cities. In the Netherlands you have a hierarchy in neighborhood divisions from “buurt” to 

“wijk” to “stadsdeel” from smaller to more overarching. The dataset used for these neighborhood 

boundaries was from CBS, with every “wijk” code starting with WK. Amsterdam has a lot more 

defined smaller “wijken” than the other cities that have been used in this research. Most assumptions 

and comparisons have been made on basis of relative (to other neighborhoods of the same city) values, 

thus in that sense it the results can still be compared with other cities. But by having these larger 

bodies, data is less precisely defined per area as well as that you have way fewer neighborhoods to 

compare. Especially when analyzing relative values based on a mean this obstructs some research. For 

example, when you have only 10 neighborhoods, if one of them is primarily office based, then the 

percentage for the defined office-category is really high. By then comparing the ratios for each 

neighborhood by a mean of the neighborhoods, it is possible you only have one far above average and 

the rest of the neighborhoods below average. This doesn’t give as good as a depiction as in 

Amsterdam where some 100 “wijken” have been defined. Here you can still see if a neighborhood is 
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above average in the office category even though it is still a lot less office based than some other 

primarily office orientated neighborhoods. Which gives you a better image of the types of uses of a 

neighborhood, their ratios and how they fare against other neighborhoods in these aspects. This means 

a more concise study can be done on Amsterdam in comparison to the other cities. In follow up 

research it can be attempted to conduct the research on a smaller scale, for example on the “buurt” 

level.  

In Rotterdam some by CBS defined neighborhoods have been left out regarding the harbor area 

because of the assumption that these areas have non representable features regarding the other 

neighborhoods. Although these areas are interesting in regard to crime, especially weapon and drugs 

trafficking, this would be influenced by other factors and could be a possible direction for further 

research. For the purpose of this research the other cities have merely been used to see if correlations 

found in Amsterdam neighborhoods also apply for other cities or if they are bound to the main city of 

the research, in this case Amsterdam. So, although the comparisons couldn’t be done by the exact 

same requirements, it could more or less be tested if the found correlations in Amsterdam apply only 

to Amsterdam or also to other cities. Which in this case was sufficient. 

The Hague seemed to be the only city to have fundamentally other outcomes than the rest of the 

cities. For now there is no visible explanation as to why and this would be interesting for follow-up 

research.  Further elaborated research could be done about why vibrant areas seem to attract more 

crime. 

Conclusion: 

 Urban diversity is important for the quality of life in a neighborhood. Through multiple 

mediating variables it influences factors such as social surveillance, a sense of community and 

economic growth opportunities. These factors then again are of importance in relation to crime in a 

neighborhood. Through this research it has been attempted to explore the mapping of urban diversity, 

density and composition of types of uses and how this could be used as tool to pinpoint and prevent 

crime. By mapping the urban diversity, density and the compositions of uses and comparing this to 

crime rates, significant correlations were aimed to find. Contrary to the hypothesis however, urban 

diverse areas seem to attract crime. This is further supported by the results of the explorative research. 
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Areas in Amsterdam with high ratios of people attracting categories appear to attract more crime in 

total as well as for most individual crime types.  

 Some crime types, like theft of motorized vehicles and the dealing of weapons, are the 

opposite and seem to strive in areas that attract few people. One of the aims of using urban diversity 

mapping as a tool to prevent crime was to find compositions of types of uses that are accompanied by 

certain types of crime. It appears that crime types are not directly related to certain compositions of 

types of uses, and even if they are this is often not the case for every city and thus no general 

statements can be made on specific compositions. Crime rather appears to be related to areas that 

attract more people and the percentage of housing use in a neighborhood. Especially when the 

residential qualities of a neighborhood are disregarded as is the case in city centers. But even without 

low housing, people attracting categories also seem to come together with crime. In this regard 

meaning that urban diverse areas actually attract crime. While the contrary can’t be said, crime can 

still exist without urban diversity.  
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Appendix – code and data – Urban diversity and crime rates 

In this appendix a detailed description will be given of the code used for mapping urban 

diversity and crime in Amsterdam per neighborhood based on the Diversity Calculation of Sander 

Bentvelsen (2023)1. In this way the method in calculating urban diversity and it’s relation with 

something can be reproduced for other researches. First the aforementioned code will be followed and 

explain in what steps the code is altered so that it calculates urban diversity per neighborhood instead 

of per predetermined area (via a fishnet), as well as what changes are made in used types of uses as not 

everything is of relevance in relation to crime. Secondly there will be looked at how the maps of crime 

per neighborhood are made and which data is used. For the code about urban diversity, density and 

how to compare this to other subjects the aim was to stay as close as possible to the original code from 

Bentvelsen (2023). This is a mere showcasing of how the code has been altered to comply more with 

the needs of this thesis and make this research better reproducible, but the essential part of the code to 

map urban diversity has been derived from Bentvelsen (2023). This will be shown first after which the 

mapping of crime and finding of anomalies and analyzing possible correlations has been done by 

using code.   

 

 

 

 

 

 

 

 

1. In the meanwhile Bentvelsen has made an improved and much more in depth code for mapping and calculating urban 

diversity. If interested in the mapping of solely urban diversity check: Bentvelsen, S. (2023). Mapping Urban Diversity, 

bridging historical theory and data science 
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Thus instead of using only the boundaries of Amsterdam as a whole, geometric data from the 

Netherlands is used to get all the boundaries provided of the available neighborhoods (CBS, 2022). 
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 The code of Bentvelsen (2023) uses a fishnet, that creates a sort of grid with a defined size 

square. This is used to calculate the Urban diversity per square. Firstly, in the altered code I attempted 

to use only the boundaries of the neighborhoods to calculate the urban diversity. This gives a value for 

each neighborhood but as it is important that there is a high variety in a close proximity this is less 

accurate. (This code is still used as well to get the types of uses per neighborhood, which will be 

shown later on). So, the fishnet is first used just like the existing code does, only changing some 

names according to the rest of the names used for data frames in this research. After that the fishnet is 

used to calculate an urban diversity value per neighborhood, as will be shown later on.  
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If you need certain other values that are under other keys (as such defined by OSM) that are 

not in here you can add them to your prefence according to the research you are going to conduct, in 

the case of this thesis that means adding some keys that offer values such as hotels, supermarkets and 

other. All these values can be found on the wiki page of OSM. The values used here are based on the 

different types of uses as defined by Baciu (2022) while adding a use for places to go for a drink.  
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After putting all the wanted values in categories (according to the OSM made categories), 

every category is put in a dataclass. This is used so that the code can download and place the requested 

data in files according to how you want to use it.     

 

This is all done exactly as the code of Bentvelsen did, only changing the values to your own 

defined dictionaries. So it doenst differ from the original code other than that you create other 

dataclasses. In the end you can check if all the names you expected also come out of the code. 
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Now it stores the desired data according to the different categories you’ve made.  

After that the earlier made definitions are used in order to put the data into a geodataframe.  
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Now that the data is in a combined geodataframe you can make a map showcasing where 

every defined category is as follows in 5.4. After that needed variables for the formula of the 

Simpson’s diversity index are defined. The next step after that is calculating the diversity index in the 

same steps Bentvelsen has used.  
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   After that you can plot your urban diversity map per neighborhood as follows:  
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 In order to get a representable urban diversity value for each neighborhood, there has been 

looked at the fishnet squares in each neighborhood. Of which a mean is calculated. In this way you 

look at what the average urban diversity of a neighborhood is based on the grid instead of making the 

calculation for the whole neighborhood as was first attempted. The map that comes out of this way of 

showing the urban diversity per neighborhood better fits the expectations.       
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In the older line of code the urban diversity calculations were done per polygon, while this 

gave a less representable value for urban diversity it did collect the total types of uses per polygon 

correctly. Which are needed for finding the anomalies, thus the data on urban diversity per 

neighborhood is downloaded so it can be later imported it in the other code.    

Now that the urban diversity is mapped per neighborhood based on Bentvelsen’s code, the 

mapping of crime will follow. The first steps for setting the boundaries are the same as before. After 

downloading the data on crime you merge it with the data for boundaries so you can map the crime per 

neighborhood. In this case data from multiple years is used to reduce the chance of coincidental 

outliers. An older dataset (2019) is used as last used year in order to avoid influence because of covid-

19. 
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Make sure that when you let the code read a column of data, that it really uses numeric values. 

If you forget this step the code still produces a map with values for each neighborhood but that is 

completely random. Eventually al crime types will be examined individually but you can also make 

certain categories of crime by putting some columns together, in this example all theft related crimes 

are grouped as well as all violent types of crime. You can then map whichever crime type you want by 

just selecting the column you want to see.  

To get all the data on types of uses per neighborhood, some of the steps, that were used for 

mapping urban diversity, are repeated. Instead of using a fishnet, the same method is applied, only 

using the polygons for the neighborhoods.  
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Then  repeat the calculating of N is repeated to get the amount of types of uses per 

neighborhood.  
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This data can be used to make piecharts for every neighborhood to find anomalies in proportions of 

types of uses in a neighborhood.  

 

 To find anomalies for neighborhoods compared to other neighborhoods, a dataset is made 

with relative values compared to other neighborhoods. In this dataset you can see for example the 

amount of crimes for every type a neighborhood has compared to the average neighborhood. This 

has been done for all values by using a mean.  
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 Now all relative values are combined in one dataset, you can for example search for 

neighborhoods with striking relative by selecting a specific value to see a number of neighborhoods 

with the highest or lowest values of the value you’re interested in. You can then also see how all the 

other categories fare against the average values for the neighborhoods. This is an example of the 

outcome if you search for the 10 neighborhoods with the highest pickpocket rates. Then you see for 
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example that some categories like restaurant, shopping, hotel and drinks are above average. 

 

If you’ve found an interseting value for example for pickpocketing (20x higher than the rest), you can 

than check if there are also striking relative values for certain types of uses. If this is to be the case 

you can make a new value combining certain types of uses in a way you think is valuable for what 

you want to research. You can then plot the neighborhoods in a scatterplot, adding a trendline and 

calculating the Pearson correlation to see if there are any significant relations. You can also try out 

multiple made values or type use values to see which value has the biggest effect on the crime type 

you’re researching. In this way you can find out what the strongest correlations are.  
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The end result than looks like the graphs used in the results of this thesis:
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