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Abstract 

A park is a desirable feature when people are purchasing a property. Buyers are ready to pay 

more for properties surrounded by natural amenities, such as a pleasant park. However, if a park 

is perceived as unsafe by local residents, then it may have a negative effect on housing prices. 

The aim of this study is to investigate the importance of urban parks in Stockholm, capital of 

Sweden, and to find evidence of whether people in Stockholm are willing to pay extra for parks 

when purchasing an apartment. This study hypothesized that people’s willingness to pay for 

urban parks and green spaces is affected by crime. The methodology had two stages. An 

extensive field work was performed in a selected number of parks to help characterize the parks 

in Stockholm. This was later followed by the analysis of 2008’s apartment sales using hedonic 

modelling combined with Geographic Information System (GIS) techniques. Results suggest that 

the effect of parks vary by park type. An aggregated measure of parks lower apartment prices but 

the effect turns out to be positive in some cases, or insignificant, when parks are broken down by 

types. For instance, parks with cultural features, forest feeling, skating and features of national 

interest increase apartment prices. However, if park have ball games, marina, boating facilities, 

skate board facilities and frequent social events – these features tend to reduce property values. 

These findings support the idea that the impact of park on property value depends on the type of 

park. Contrary to was expected, the park impact on prices does not seem to be affected by 

seasonal variations (e.g., summer versus winter), only individual months seem to affect prices. 

More interestingly, crime affects the quality of parks and, in its turn, the relationship between 

parks and prices. Results show that parks that originally show a positive impact on prices may 

affect prices negatively if they have relatively high rates of violence and vandalism. The study 

finalizes with a discussion these results and their implication for future research.  

 

Key words: property values; parks and crime; hedonic price modelling; urban amenities; 

temporal variations. 
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1. Introduction 

Parks and green public spaces directly and indirectly affect the life of well beings. They are the 

source of various benefits such as recreation and aesthetic experiences. They also support mental 

and physical aspects of human growth. The city as a system represents various layers of built 

environment, in which green public spaces and urban parks act as a common good for all. 

Urbanization is rapidly causing changes in societies but we are still dependent of nature. For 

some people, urban parks and green spaces are the only way to experience nature in their 

everyday life. Children and also parents with small children spend most of their time in the 

neighbouring areas where they live. Elderly people and people who have impairment in mobility 

are also dependent on accessible green spaces. The safety in a park is an important indicator of 

overall social health (Reiss and Roth 1993). Safe parks are necessary condition to support 

community life (Hilborn 2009). 

 

In this study, we apply hedonic price model to examine the impacts of urban parks and green 

spaces on apartment prices. Hypothetically, if the market supports urban parks and green spaces 

that ‘support’ should be reflected in the price people are willing to pay. The demand for such 

places should be reflected by a premium price that residents are willing to pay for these attributes 

and is affected by the crime. The main aim of this study is to reach a better understanding of how 

parks and crime rates affect housing prices taking into account residential properties and parks 

qualities (housing market with reference to crime and safety). Another important objective of this 

study is to explore temporal variations in property values in Stockholm. The study is a part of a 

research project headed by Associate Professor Vania Ceccato in cooperation with Professor 

Mats Wilhelmsson at the School of Architecture and the Built Environment, KTH.  

 

The structure of the thesis is as follows. The study starts with the theoretical background on 

parks and safety. How parks can examined as environmental amenity and/or disamenity which is 

followed by a discussion on how these qualities are incorporated into the housing market. In 

section three, hypotheses are presented. The case study and data are presented in section four. In 

section five, parks in Stockholm are presented focusing on selected parks. Section six analyses 

whether parks affect housing prices. The thesis finalizes with the study results and discussion for 

future work.  
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2.  Parks and safety: a literature overview 

 

The way we perceive the environment is both space and time dependent. Some parts of the city 

are more attractive than others; for example, places rich with amenities are often appreciated by 

residents, for example, close to water front, parks, or a museum (Jim and Chen 2010; Luttik 

2000; Morancho 2003; More et al. 1988; Nicholls and Crompton 2005; Dehring and Dunse 

2006). This perception also varies over time, in the summer (Li 2009) whilst in the winter 

(Thorsson et al. 2007). 

 

The international literature shows that a park is a desirable feature when people are purchasing a 

property (Ståhle 2006; Sander and Polasky 2009; More et al. 1988; Kestens et al. 2000; Luttik 

2000; Morancho 2003). A park or green areas tend often to affect positively individuals 

perception of the area (McCormack et al. 2010) but not always (Jim and Chen 2010). If a park is 

the recipient of crime events or is perceived as unsafe by locals, then it may have a negative 

effect on housing prices (Troy and Grove 2008; Sampson and Raudenbush 1999; Knutson 1997).  

 

In the next sections, we discuss why parks are one of the most important amenities in urban 

areas, how their quality may be negatively affected by the activities that take place in these areas 

over time (e.g., by crime and events of public disorder) and how these features are incorporated 

by the housing market.  

2.1 Park as an environmental amenity 

 

Parks directly and indirectly affect the life of well beings. They bring benefits with social, 

cultural and environmental value as well as economic returns. They also support human’s mental 

and physical growth (Chiesura 2004; Troy and Grove 2008; More et al., 1988; Tyrväinen and 

Mäkinen 2004; Tyrväinen and Vaananen 1998). The literature shows evidences of Way Park 

affect us positively. Parks makes people “to relax” (Chiesura 2004). The author conducted a 

study to assess park use, their benefits and how these benefits affect the quality life of residents 

in Amsterdam Netherlands. Finding shows that, 73% visitors replied “to relax” when using 

parks. She further explains as many of us have for sure experienced “the silent atmosphere of 
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natural environments where one can forget the daily worries, breathe fresh air and relax, both 

mentally and physically”. Chiesura (2004) also indicates that different age-groups have different 

reasons to visit the park and perform different activities. Chiesura concluded that urban nature 

fulfils many social functions and psychological needs of citizens, which make urban nature a 

valuable resource, and a key ingredient for city sustainability. 

 

The effect of parks depends of its nature. For instance, neighbourhood parks provide recreation 

opportunities and amenities to nearby residents and improve the quality of the environment and 

life (Troy and Grove 2008; McCormack et al. 2010). Neighbourhood parks serve as social and 

recreational focal points for residents. The authors highlighted that the quality of life could be 

notably uplifted by a well located, designed and managed neighbourhood park. A small scale 

neighbourhood park can play a key role in establishing a desirable living environment and 

quality of life to adjoining residents.  

 

Jim and Chen (2010) highlighted that the availability of neighbourhood parks is valued more 

highly than harbour view by the home-owners in Hong Kong. The neat, well managed, easily 

accessible, and relatively safe landscapes of neighbourhood parks are more preferred than the 

wild and untamed mountain. The authors reported that comparing with other landscape elements; 

neighbourhood parks induced the heaviest investment intention in home-buying behaviour. They 

also stated that residents are insensitive to building landscape due to its presence everywhere in 

the compact city. According to them, the shortage of neighbourhood parks in the city has pushed 

their value to an exceptionally high level, providing guidance to renew the policies, planning and 

management of urban green spaces in tandem with the sustainable city quest (Jim and Chen 

2010). 

 

Physical activities are considered as an important amenity in park. McCormack et al. (2010) 

conducted a study on physical activities in urban parks. They assessed that several features of 

parks that positively and negatively influence park use. For instance, the presence of playground, 

sports fields, play equipment’s, running tracks, sidewalk paths and the total number of features 

and amenities can promote park use and physical activity particularly among children. On the 

other hand presence of litter, vandalism, dog feces and unclean washrooms negatively influenced 
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park use. Their research showed that attributes including safety, aesthetics, amenities, 

maintenance, and proximity are important for encouraging park use. Furthermore, research 

suggests that perceptions of the social environment entangle with perceptions of the physical 

environment and this is very clear in environment like parks. 

 

Parks can be an important factor that affects cities’ attractiveness. Besides the social and 

psychological benefits, the functions of urban nature can provide economic benefits for both 

municipalities and citizens for example aesthetic, historical and recreational values of urban 

parks and green spaces increase the attractiveness of the city and promote tourism. Furthermore, 

it also increase property values, and therefore tax revenues as well (Luttik 2000). 

 

Access to parks may influence park use and physical activity. McCormack et al. (2010) found 

having more local parks within walking distance was positively associated with park use, while 

the necessity of driving to reach a park often deter its use. However, other park attributes may 

dominate proximity as factors influencing use.  

 

Perception and behaviour of the urban environment 

Place perception can differ between person to person and within communities; it depends on the 

type of experiences. For example, a park can be an important place to view nature for one person 

and could be different for another. Brennan and Al Zelinka (2011) stated that manner in which 

the physical environment is designed, built, and maintained affects the way people behave and 

feel. A study was conducted by Grahn (1991) aimed at finding characteristics of a park are 

appealing to people. The result showed that people prefer their interests. They have different 

choices to differentiate and appreciate the characteristics of parks (Grahn 1991).  

 

Tyrväinen and Mäkinen (2004) suggested that actual quality and functionality of green areas are 

dependent on resident’s personal experiences. Personal experiences can be based on aesthetic, 

visual, social and cultural characteristics, values and meanings. For this reason, subjective 

information, for instance, how citizens experience the green areas, is needed in various planning 

and decision-making processes. They also stated that the quantity and quality of green areas 

determines their benefits. They concluded that quantitative information on green areas, i.e. 
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amount and type of areas, classifications according to their size and management intensity, 

quality of flora and fauna etc. is nowadays easily available but, on the other hand the information 

on the social values of urban green areas is often scarce in planning (Tyrväinen and Mäkinen 

2004). 

 

Ståhle (2006) notifies “open space as the user’s space”. The author argued that “the user’s space 

is lived and perceived- not represented or conceived. He explained that there is a difference 

between what people really do and what they say that they do (feel).  

 

People’s behaviour is fundamentally influenced by the weather and climate. Physical comfort 

and needs are dependent to a very great extent by the weather and climate. Weather can affect 

our daily routine activities. People are not able to do certain activities throughout the year. For 

instance stay outside, cycling, jogging, dog walking, picnics and fishing are the favourite 

activities in summers but on the other hand most of them are not possible in winters. Thorsson et 

al. (2007) analyses thermal comfort and outdoor activity in Japanese urban public places. They 

discussed the results with Swedish environment they analyses the difference in attitude toward 

the sun by observing the number of people sunbathing. In Sweden sunbathing is a frequently 

occurring activity during sunny weather conditions. It is well known that the dark winters and the 

subsequent short, lush summers in Scandinavia have created a special relationship between the 

inhabitants and the sun. They believe that the differences between the countries with regards to 

the attitudes toward the sun and the time spent outdoors can be explained by climatic and cultural 

differences. If it is possible to enjoy the sun only for a short period, the urge to do so is great. In 

Scandinavia, cold weather and short days limit the time spent outdoors during large portions of 

the year. 

2.2 Park as a place of public disorder and crime: an urban disamenity? 

 

Beside positive effects, parks may play a negative role on people’s perceptions. The literature 

shows examples of residents’ feelings of insecurity associated with vandalism, and fear of crime 

in empty or isolated places (Sampson and Raudenbush 1999; Knutson 1997).  
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The fear of crime refers to the fear of being a victim of crime as opposed to the actual probability 

of being a victim of crime (Farrall et al. 2007). Many theories are presented in literature of why 

people feel fear certain features of built environment. “Broken window theory” suggests why 

people fear sign of deterioration, for example, litter on streets, graffiti and unmaintained places. 

Deterioration of physical environment is considered as a sign that the place is not maintained 

since long and that attracts criminals (Wilson and Kelling 1982). 

Another related theory is prospect/refuge theory (cited in Brennan and Al Zelinka (2011). This 

theory suggests that people fear physical feature like dark tunnels, dim lights, over grown bushes 

etc. because they hide the ability to see into a place where someone may be hiding. These kinds 

of places also can provide a refuge or hiding place for a criminal who wait for a potential victim. 

Dense bushes and shrubberies in a park often produce this effect. 

 

Routine activity theory proposed by Cohen and Felson in 1979 is one of the main theories to 

understand parks as an urban disamenity. According to this theory crime occurs when the three 

elements come together in any given space and time: 1) an accessible target 2) the absence of 

capable guardians (that could intervene) and 3) the presence of a motivated offender
1
. As a 

meeting place a park can be a place where these three elements converge. 

 

Knutsson (1997) suggests term “illegitimate users” in parks who creates “social and physical 

disorder”. Social disorder refers to the threatening behaviour of strangers such as homeless 

people (Mitchell 1995) rowdy groups, those who verbally harass or drink publically or who meet 

to sell or use drugs (Knutsson 1997). physical disorder refer to the decay of urban landscapes for 

example, graffiti on walls or buildings, abandoned cars, broken windows, empty wine bottles and 

garbage etc. These unexpected individuals disturb and threaten legitimate users of parks. 

Explaining public space as a representation of perceived space, Ståhle (2006) notifies urban 

safety as an example. He stated that people experience space the way they perceived it. He 

further explains that some people feel unsafe; some do not, regardless the probability of crime 

and violence in that particular area. He argued that violence in urban space concerns “what is 

really happening”. He notifies violent space as an unsafe space for people, i.e. they can get hurt 

                                                           
1 http://en.wikipedia.org/wiki/Routine_activity_theory 

 

http://en.wikipedia.org/wiki/Routine_activity_theory
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there if they want it or not. He mentioned this study in gender research where women feel unsafe 

in public space at night, but most of the violence on women takes place at home (Ståhle 2006). 

 

Mitchell (1995) has unfolded the history about people’s park Berkeley California, how the 

presence of homeless people creates disorder which invited criminality and excluded legitimate 

users in people’s park. Public disorder also triggers attributes of peoples. For example it changes 

the future home buyers, real estate agents, insurance agents, investors and shapes the perceptions 

and behaviours of residents who might be considering moving (Sampson and Raudenbush 1999).  

 

Numbers of facilities present within a park are important to understand the crime rate associated 

with the presence of parks Groff and McCord (2011). They conducted a study to assess the 

impact of parks on crime in the surrounding areas and to highlight the specific characteristics of 

parks more related to crime in Philadelphia, US. They hypothesized parks as ‘crime generators’. 

Crime will decrease as the distance from the park increases. Further, they suggest a positive 

relationship between type and number of recreational amenities in the park and the crime in 

parks and surrounding areas of the park because when parks attract a large number of legitimate 

users, they may act as capable guardians. Further they classify the characteristics of parks in 3 

main categories 1) in-park activity generators such as recreation centers, playground, basketball 

courts 2) out of park activity generators like public transit stops at the periphery of park 3) sign 

of neighbourhood territoriality like bulletin boards and indicators of park security such as walk 

way lights and security fencing. Their results show significantly low crime rates in parks with 

tennis courts and other fields as they attracts more users who are organized or defined roles for 

example coaches, referee and spectators. Public transit stops and streets around parks also had 

significantly low disorder related crime because more people around and in park provides more 

surveillance. Their result shows that the parks surrounded by mixed land use areas have high 

crime rates. For instance parks surrounded by mixed land use streets and schools draw more 

people and receive more surveillance (Groff and McCord 2011).  

 

Beside negative effects of parks, Kuo and Sullivan (2001) shows that residents living in “green 

surroundings” report lower level of fear, fewer incivilities, and less aggressive and violent 

behaviour. They examined the relationship between vegetation and crime for 98 apartment 
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buildings in an inner-city neighbourhood in Chicago, USA. Analyses revealed consistent, 

systematically negative relationships between the density of trees and grass around the buildings 

and the number of crimes per building reported to the police. They concluded that the greener a 

building’s surroundings are, less crime occur. 

2.3 Parks in hedonic modelling: how amenities and disamenities are incorporated 

into the housing market 

 

Amenities and disamenities associated with urban parks define advantages and disadvantages, 

which could control property buyer’s decisions. Each characteristic associated with a home have 

its price. The most commonly used method for assessing these characteristics on property’s value 

is developed by Rosen (1974) known as the “hedonic model”. A hedonic model explains that the 

value of a property is a result of a large number of characteristics / attributes in which context 

where the property is situated is most important. These attribute can increase or decrease the 

property’s overall total price according to how residents value that characteristic (Kestens et al. 

2004). 

 

A number of recent studies have identified how urban parks, open green spaces (Ståhle 2006; 

Sander and Polasky 2009; Ceccato and Wilhelmsson 2011) and golf courses (Bolitzer and 

Netusil; Lutzenhiser and Netusil) valued housing prices. Ståhle (2006) noted that in Stockholm, 

housing is sold with nature, which shows that preservation and development of urban green 

structure is vital for the building industry. He also mentions that surprisingly there is very limited 

research, especially in Nordic countries. Schools are also considered as an important public 

amenity that affects housing prices (Kong et al. 2006; Goodman and Thibodeau, 1998; Goodman 

and Dubin 1982). It is a common belief that people consider the education environment when 

buying a new house, and many researchers have found that property values are higher where the 

education environment is better (Kong et al. 2006). Another approach is proximity to lake and 

the size of lake frontage increases property values. 

 

The influence of the weather on the mood of a customer shows that we all are strongly connected 

to our environment from a personal, emotional and economic view. Li (2009) reported that 
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weather conditions do affect human’s activity: people prefer to stay in an air conditioned room if 

it is too hot. Outdoor activity will be reduced if there is rain all the time and so on. Analyzing 

seasonal pattern in Hong Kong Li (2009) noted that people buy more residential units during 

windy days, as wind in Hong Kong is quite gentle. He concluded that increase in average wind 

speed within a year will lead to an increase in property transactions (Li 2009). 

 

Neighbourhood parks in the residential area were highly valued by Hong Kong residents. Jim 

and Chen (2010) explored the external effects of neighbourhood parks on the sale price of 

private residential units in Hong Kong by the hedonic pricing method. Their results showed that 

a sizeable premium could be attracted for apartments located within the service area of a 

neighbourhood park and with a view of it. The availability of neighbourhood parks was accorded 

the third most important attribute of an apartment, following gross area and floor level.  

 

More, Stevens and Allen (1988) conducted a study to value four parks in Worcester MA, USA. 

According to their research, the economic value of a park depends on the attributes of the park 

and various attributes differ in their impact on economic value. Study results clearly shows that 

benefits produced by the parks did affect the value of surrounding property: on average, a house 

located 20 feet from a park sold for $2675 more than a comparable house located 200 feet away. 

They also found that high property values are associated with low-density open space while high 

use levels may decrease property values. They also mentioned that natural vegetation buffers can 

be used to reduce the negative impacts of high use on surrounding properties and also it enhance 

the experiential quality for users by screening out traffic sights and sounds. Results support that 

parks emphasizing open-spaces are more effective at maximizing property value benefits than 

parks that offer developed sports facilities. 

 

Dehring and Dunse (2006) stated that there is a positive relationship in value associated with 

residential properties overlooking or being close to a high-quality park. They found that flats 

have a greater price effect from proximity to a park relative to lower density housing within 800 

m of Aberdeen city parks. The additional percentage change in price per meter closer to the park 

is 0.02% for flats, but it is not significant for non-detached and detached units. A flat on the 

park’s edge sells for 17.6% more than an equivalent flat 800 m away from the park. They stated 
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that premiums associated with the park do vary according to the type of park, the layout of 

property, the nature of the location and, to some extent, the nature of the local population and the 

type of property involved. 

 

Morancho (2003) estimated a hedonic price function of dwellings in which the sale price is 

related with urban green areas in the city of Castellón, Spain. Three environmental variables 

were considered: the existence of views of urban park, the size of the nearest open green space 

and the distance of the housing from open green space. Result shows that the distance from a 

green area is significant in real estate value. According to his research, every 100m further away 

from a green area means a drop of 300,000 pesetas approximate (Euro 1800) in the housing 

price. He concluded that proximity to the green area is more relevant than property size. 

 

Housing prices with reference to crime levels 

 

To assess the impact of crime on property prices in Stockholm, Sweden a study was conducted 

by Ceccato and Wilhelmsson (2011).  The study employs hedonic pricing modelling to estimate 

the impact of crime controlling factors, such as property and neighbourhood characteristics. Data 

of about 9,000 apartment sales were used. They found some evidences that price of an apartment 

is dependent on the crime levels at its location as well as the crime levels in the surrounding 

areas, regardless of crime type. Their result shows that each crime individually has a significant 

negative effect on property values. They also found that apartment prices in central areas are less 

discounted by being exposed to crime than the areas around outskirts of the city. They concluded 

that property values are influenced by environmental and security conditions. Their Findings 

shows that if total crime increases by 1 %, apartment prices are expected to fall by 0.04 % 

(Ceccato and Wilhelmsson 2011).  

 

The only study which considers the effect of crime on parks and their effect on property values 

was the study by Troy and Grove (2008). The authors first review a few studies have directly 

examined the relationship between crime and property values and found that neighbourhood 

crime levels negatively affect housing prices, holding other factors constant. They found that 

crime is a critical factor conditioning how parks are perceived by residents and valued in the 
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Baltimore housing market. The authors only consider rape and burglary and four models were 

estimated, one where selling price was log-transformed but distance to park was not, second 

where both were log-transformed, third estimate with a Box–Cox regression, and forth one is 

spatially adjusted regression. All results indicate that park proximity is positively valued by the 

housing market where the combined robbery and rape rates for a neighbourhood are below a 

certain threshold rate but negatively valued where above that threshold. The specific result shows 

that each 1% increase in distance from the park decreases 2.2% in value of property.  They 

estimate that going 10m to 20 m from a park has a large impact on price, while going 1010m to 

1020m from park has little impact on price due to small percentage change in distance.  

 

Saphores and Li (2012) analysed the transaction of single family detached houses in year 2003-

2004 in Los Angeles, CA. They hypothesized that the value of different types of land cover 

(trees, grassy areas, parks, golf course, cemeteries, lakes and rivers) may depend on lot size, 

population density, income level, school quality, crime rates, neighbourhood age composition 

and ethnic makeup. Geographically weighted regression model and Cliff-Ord model were used. 

They find that different grassy areas have different impact on the value of single family detached 

houses at neighbourhood level.  The specific result suggest that 88% properties gained values if 

the plot has irrigated grass parcel and even more89% at neighbourhood level. They also noted 

that additional parcel trees would decrease the value of properties and they have a very small 

positive effect in contrast additional neighbourhood trees slightly increase the value of 

properties. Furthermore, different crime types interact differently with land covers. Trees tend to 

be more valuable in higher crime areas as they act as a buffer against the negative impacts of 

crime on property values. Though, high property and violent crime rates have reverse effect on 

irrigated grass and non irrigated grass. 

 

They further noted that when crime rate is relatively low, parks have a positive impact on 

property values. As crime rates increase, the direction of the relationship switches and parks 

negatively influence home values. Their results show that each unit increase in the crime scores 

(97 to 885) estimated for a given park, there is a 0.043% decrease in the values of the homes 

associated to that park. They suggest that offenders may be discouraged by well-maintained 
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vegetation in a neighbourhood because it can be a significant point to criminals that the residents 

are actively involved with their surroundings.  

 

Seasonal variations and housing prices 

 

People’s behaviour is basically influenced by the weather and climate. Thorsson et al. (2007) 

analyses told us about the thermal comfort and outdoor activity in Japanese urban public places. 

They compared their results with Swedish environment. There has been a distinct lack of 

empirical research within Stockholm housing markets. The international literature includes a 

number of important studies related to the housing markets in US and Australia that specifically 

examined seasonality. Costello (2008) examined the impact of seasonal influences on housing 

market activity in Australia. He used empirical tests for housing transaction between 1988-1995 

to examine the influence on quarterly season on housing demand and house price changes. The 

results suggest strong evidences on high demand for housing during first quarter and lowest 

during last quarter of a calendar year. Study confirmed significant seasonal variations in 

Australian housing market. His findings suggested that many housing market participants plan 

their market activity to coincide with their holidays and school breaks during summer. A 

resultant variation in demand and supply for housing services during summer is observed. It is 

interesting that the volume of transactions is lowest in fourth quarter and it has no relation with 

any summer/winter effect. He relates this due to the influence of the Christmas period in 

December.  

 

Cho et al. (2009) reported the spatial and temporal variations on the effect of lot size and 

proximity to open space on housing price in Knox County, Tennessee. The research confirmed 

the local marginal effects of lower housing density greenways, parks and water bodies were not 

only positive and significant, but also increased between 1989 to1991. Their finding shows that 

the coefficient for seasonal dummy variable has higher sale prices for spring and summer than 

fall and winters. According to them, counter intuitively the real interest rate is positive and 

statistically significant in Tennessee, USA.   
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3. Hypotheses of study 

Based on the current literature, this study suggests the following hypotheses: 

 

1. Positive Impact – Parks increases property prices. 

 

2. Negative Impact - Crimes in parks negatively impact on housing prices which is directly 

linked to the attributes of park. 

 

3. Seasonal Variations - The economic value of housing property depends on the parks 

quality in different seasons. Housing prices may vary in summer and winter: buyers may 

pay more for properties in the summer. 

4. Framing Stockholm as study area  

Stockholm is one of the most beautiful cities in the world, surrounded by open water and filled 

with green areas. Stockholm as a city is growing. In 2008 the population of Stockholm was 808 

600 inhabitants. The forecast is that Stockholm will reach one million residents by about 2030. 

That is 200 000 more residents that it has today. With the vision Stockholm must begin planning 

already now to ensure that Stockholm has enough housing, workplaces, pre-schools, and public 

services for a million Stockholmers. The life and activities of the city are in a process of 

continuous change. The city of Stockholm is the historic heart and centre of gravity in an urban 

region. With the 26 municipalities in the region are linked to each other in a network of mutual 

dependency with regard to the work and housing markets, recreation and transport. This 

interplay between the different municipal authorities is an important starting point both for the 

city of Stockholm’s comprehensive planning and for the planning which is carried out at a 

regional level by the state and the county council (International Website City of Stockholm
2
 

2011). 

 

                                                           
2 http://international.stockholm.se/ 
 

http://international.stockholm.se/
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The case-study area is limited to the city of Stockholm, which means the inner-city area and 

suburbs those are administratively belong to the city of Stockholm. The central area of the city is 

characterized by office buildings (governmental and ministerial buildings) and department 

stores. There are many public parks and gardens in Stockholm. They allow everyone to enjoy 

recreational spaces, pleasant green surroundings and Swedish flora. The area also contains the 

major shopping amenities of the city along with theatres, museums, restaurants, bars and 

cinemas. Central station Stockholm is a main transport hub where all underground lines pass 

through, that makes this area a place where many travellers and workers pass daily. Close to this 

area Kulturhuset and Sergels torg is located which is considered as a relatively high criminogenic 

area (Ceccato et al. 2002; Ceccato and Wilhelmsson 2011).  

4.1 The data  

In this study the data used is similar to the Ceccato and Wilhelmsson (2011). The data is based 

on transactions of apartments in cooperative housing societies, in Stockholm, Sweden. The data 

source is broker statistics provided by Mäklarstatistik AB, a real-estate broker association that 

covers around 70–80 % of all broker transaction in Stockholm. The data used in this study is 

from January 2008 to December 2008 and consist of 9,622 transactions of apartment houses. The 

dataset includes property address, area code, selling price, living area, year of construction, 

presence of balcony and elevator, price per square meter, date of contract, monthly fee to the co-

operative, number of rooms, date of disposal, number of the floor of the specific apartment, total 

number of floors, post code and x, y coordinates. For simplicity of the spatial analysis (weight 

matrix), transactions reduced. For the first bench mark model final database consists of 8,938 

transactions involving the sale of apartments. The typical apartment sample is 50 years old. Only 

2 percent of the sample is newly built apartments. More than half of the apartments are located in 

buildings built between 1900 and 1945. The fee paid for maintenance is about SEK 3,000 per 

month. Most of the apartments are of approximately 62 square meters of living space with 2.3 

rooms excluding kitchen. The average price of apartment is 2.3 million Swedish kroner. 

 

The data from Mäklarstatistik AB was merged with the data from Stockholm Statistics (USK), 

Stadsbyggnadskontoret, and Stockholm Police. Data from Stadsbyggnadskontoret consisted of 

information regarding neighbourhood characteristics for instance proximity to parks, waterfront, 
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main roads and underground stations. The data from Stockholm police consisted of information 

about crime statistics for instance number of burglaries per 10,000 inhabitants. The city of 

Stockholm is divided into three parts with CBD in the centre. More than 50 percent of the 

apartments are located in the central part of the city. Dirichlet polygons were created from each 

coordinate of apartment sales. These polygons were overlapped with parks, those polygons that 

got a park; they ‘received’ all attribute values of that park, including crime rates. 

 

Crime data were obtained by Stockholm police crime database available for year 2008. This 

gives metrics for different categories of personal, property and violent crime. Important variables 

included are total crime, robbery, vandalism, violence, residential burglary and theft. 

 

In order to characterize the differences by sub-markets in Stockholm, a set of land use variables 

were created using GIS from the original layers of land use data over Stockholm city. 

 

The methodology adopted here involved two stages: first the field work that can help to 

characterized the parks in Stockholm and second, manipulation of modelling. 

Before going further, we will describe Stockholm as a case study and field work performed in 

parks in Stockholm.  

5.  Parks in Stockholm 

Stockholm is a city rich in parks. They allow everyone to enjoy recreational spaces, pleasant 

green surroundings and Swedish flora.  Although these gardens and parks are more attractive 

during the summer, they have completely different character in the winters, when some offer ice 

skating and other seasonal activities.  

 

An extensive fieldwork was carried out in order to get information about physical characteristics 

of the parks. Fieldwork was done in two seasons (summer and winter) to check the temporal 

variations of urban environment (see list of visited parks Appendix 2, page 65). First inspection 

of parks was carried out in March 2011 while second inspection was carried out in July 2011. 

Metadata sheet from Sociotope mapping by Alexander Ståhle was used in order to categorize the 
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parks types in Stockholm municipality (For details see Ståhle 2006). According to metadata 

sheet, parks are divided into 22 types according to different qualities. Some of the park types are 

neighbourhood parks, nature parks, strand parks, square parks, park blocks and landscape parks. 

 

A checklist was made to categorize the parks in environmental amenity or urban disamenity. 

Main categories are functions, aesthetical features, location and management. Functions 

(swimming picnicking, sunbathing, jogging, dog walking, meeting area, transitional areas, 

biking, play area etc.), aesthetical features (pleasantness, views, water, sense of comfort ability 

etc.), location (close to water, close to urban centre etc.) and types of surroundings (residential, 

commercial) with  good management considered as environmental amenity while crimes, 

situation of safety and security, mismanagement, smell, darkness, place with lost function, empty 

trash canes, crowded with teenagers gangs considered as urban disamenities in parks. 

 

The field work encompassed many parks, to describe here we focus only three famous parks in 

Stockholm. These are Karlaplan (torg park), Trekantenparken (The Triangle Park) adjacent to 

Liljeholmen and Tantolunden in Södermalm, one of the largest parks in central Stockholm.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - Parks in Stockholm. 
Source: Stadsbyggnadskontoret, 2008. 
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Parks were inspected using a common template. The types of amenities and disamenities were 

checked during the field work are explained in Appendix 1 (page 64). 

How different characteristics of parks look like?  

To answer this, park characteristics were categorized in three different types how they look like; 

for instance, if they look more central, peripheral or evenly distributed. Table 1 indicates how 

park characteristics looks like in the city of Stockholm. According to Table 1, aggregated 

measures of park means, park included with all other characteristics presented in Table 1. Table 

1 shows, playgrounds, cultivations, ball games are considered as the more peripheral qualities 

while Picnic, green oasis, pleasant scenery, nature experience, flower beds, big water bodies like 

ponds, lakes and parks with social events are seems to be evenly distributed in throughout the 

Stockholm. On the other side lively parks with intimate use, and open air cafe seems more 

centrally located. Playing in nature (natur lek) is the one characteristic that is excessive and 

evenly distributed. Figure 2 illustrated all park characteristics in city of Stockholm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 - Park characteristics in Stockholm. 
Source: Stadsbyggnadskontoret, 2008 
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Table 1: Characteristics of Stockholm’ parks – visual inspection. 
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Source: Ståhle (2006) and fieldwork, 2011. 

English names Swedish names Characteristics/qualities 

Aggregated measures of Park Park Peripheral 

Playgrounds Lekplats Peripheral 

Picnic- Picknick Evenly distributed 

Green oasis Grön Oas Evenly distributed 

Cultivation Odling Peripheral 

Ball game Boll lek Very few 

Ball games Boll spell Peripheral 

Open air café Uteservering More at central, very few at periphery 

Pleasant scenery Utsikt Evenly distributed 

Nature experience Naturupplevelse Evenly distributed 

Playing in nature Naturlek Excessive and evenly distributed 

Parks with flower beds Blomparket Evenly distributed 

Big water bodies: ponds, lakes or the 

coastline 

Vattenkontant Evenly distributed 

Parks with social event Evenemang Evenly distributed 

Skating Skridskoåk More at central 

Marina and boating Båtliv More at central 

Lively park with intimate use Folkliv More at central, few at northern part 

Market stalls Torghandel Few but evenly distributed 

Water play/ fishing Vatten lek More at upper central part 

Athletics Friidrott Few evenly distributed 

Forest feel/feeling Skogskänsla Evenly distributed with big portions at 

periphery 

Skate boards Skateåkning Central 

Golf Golf Evenly distributed 

Swimming facilities Badanläggning More at central, few peripheral 

Swimming /Bathing /snowboard Bad More at upper central 

Skiing / hills/sledge Backåkning Evenly distributed 

Riding Ridning  Peripheral 

Walking/promenade Promenader Excessive evenly distributed 

Jogging/Running Löpträning Peripheral 

Peacefulness Rofylldhet Evenly distributed, excessive 

Landform Landform More at central and northern part 

Of national interest Riksintresse Central 

Archeological site within park Fornlämning Peripheral at northern part  

Archeological sites within park Fornlämningar Peripheral 

Parks encompasses larger areas Regional Värde Evenly distributed 

Number of sociotope that exist in the area Antal Värden Evenly distributed 

Cultural features Kultur miljö Evenly distributed 

Parks with livestock /Animal farming Djurhållning 

 

Few at southern and northern part 
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Selected examples of parks in Stockholm 

5.1 Karlaplan 

Karlaplan is a famous square park in Stockholm. It has a fountain pond which is considered as 

central attraction for visitors. The park is in very good condition but require 

constant intensive care because of the high pressure of visitors in both seasons. I found some 

notice board that dog walking is prohibited but I personally observe few people with dogs 

walking in the central part of Karlaplan. In summer I saw many people enjoying sun bathing near 

central pond.  Figure 3 includes the photos that show seasonal variation in Karlaplan.  
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Figure 3 - Seasonal variations in Karlaplan Park. 

                           Source: Field work, 2011. 

Amenities Disamenities 
Jogging 

Dog walking 

Sun bathing 

Meeting place 

Transitional area 

Green areas 

close to water 

well managed 

Close to major roads 

Noise 

Safety and security situation 

Drunk people 

strangers 
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5.2 Trekantensparken 

Triangle Park is adjacent to the Liljeholmen metro station. The park is consisted of a green open 

space. During summer it is used for picnic, sunbathing and dog walking. There are two theme 

parks in this area. Fruit Park, a playground consisted of various fruits which are frequently used 

in summer and also during other seasons. Kids with their parents from other parts of Stockholm 

visit the park. Fragrance park consists of lots of different plant species; in some areas I observe 

overgrown plantation and weeds.  Park's west side faces waterfront. Along the promenade park 

benches, shrubbery and trees are present. Figure 4 illustrated how a place would be different in 

two seasons, summer and winters. 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Seasonal variations in Trekanten Park. 

                             Source: Field work, 2011. 
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Dog’s feces 

Close to systembolaget 

Close to major roads 

Situation of safety and security 

Teenagers groups 
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5.3 Tantolunden 

Tantolunden in Södermalm is one of the largest parks in central Stockholm. It is popular all of 

the year. In winter, it is very popular as a sledding hill. In summer it is the perfect picnic spot for 

everyone including families, schools and kindergartens. Tantolunden is also known for its 

allotment gardens. It is a very well maintained park, but unfortunately, there are some people 

who walk around and make it dirty. In summer, many young people partying in Tantolunden and 

left their things. Everyone can notice empty beer canes and cigarette trashes just lying around. 

Figure 5 shows how people misuse the place and create fear among others. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

    

                   

 

 

Figure 5 - Violation in Tantolunden Park. 

                                               Source: Field work, 2011. 
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5.4 Crime in parks 

In the following section, a general over view of the crime rate patterns over Stockholm is 

presented as a basis for the modelling and analysis. 

Stockholm is the biggest city and the capital of Sweden. According to statistics Sweden, the 

population in the Stockholm urban area was 1,372,565 inhabitants and the population density 

was 3,597 inhabitants per km² in December 2010 (Statistiska Central Byrån SCB, 2010). There 

has been a high demand for apartments within city centre. To fulfil the needs various building 

companies has built new and refurbished old buildings as apartment buildings in Stockholm. City 

centre has a main hub of office buildings, cinemas, shopping centres and more of all it is a 

central junction of all transport lines. This makes central Stockholm more vulnerable to crimes 

like vandalism (Ceccato et al. 2002).  

Stockholm is a relatively safe city. However, many offences go unreported. Only 22% of 

violence are registered crimes and about 50% of vandalism reported to the authorities. Reported 

violent offences are numerically dominated by assaults. Various types of theft and burglary 

consisted of 40 % of all reported crime (car thefts and shoplifting included). Vandalism in its 

various forms comprises 12 % of overall reported crime. Crimes against the person, mainly 

violent crimes like assault and sex crimes, found 18 % of total reported crime. In other crimes, 

traffic offences stand for 6 % of all reported crime, drugs offences also make up 6 %, while 8 % 

of reported crime is categorized as fraud in Stockholm. (The Swedish National Council for 

Crime Prevention
3
, 2010)  

There is a dearth of research about crime in parks in Stockholm and none have indicated an 

impact of crime in parks on housing prices. Mostly written material is available about drug use 

and dealing crimes in park of Stockholm. Johannes Knutsson (1991) pointed out the term 

legitimate and illegitimate users in parks and their respective behaviours during a study of 

Vasaparken. Crimes of violence in the Stockholm area rose by 54% between the years 1987-

1993 according to Johannes in report in the newspaper 'Svenska Dagbladet'10.7.95. At that time, 

crimes that increased mostly were robbery and aggravated robbery. During the field work it was 

                                                           
3 http://www.bra.se/bra/bra-in-english/home.html 

 

http://en.wikipedia.org/wiki/Population_density
http://www.bra.se/bra/bra-in-english/home.html
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observed that location of parks and how they are maintained may had an effect on crime rate. It 

seems like offenders select parks which are not well maintained and are isolated from residential 

areas, for example, they prefer parks with poor infrastructure, poor management by 

municipalities and/ or have small number of residential building in surrounding. 

Karlaplan is a node in the boulevard system with benches, trees and plants. Fountain pond is the 

main attraction where people sit and enjoy the sun during summer. It is surrounded by many 

famous buildings for example, Engelbreket church, Forest hall, embassies for Malaysia, Bulgaria 

and Poland. As a transitional space, this area works very well in both seasons. People from 

nearby buildings use to sit here during sunny days especially in lunch hours. We can see many 

bikers during the summer passing this square. In winter it looks a bit unpleasant but still it’s safe 

because of its compactness and good surveillance. 

Trekanten Park is a pleasant place during summer especially along the lakeside, but it’s not 

perceived as safe in the evenings because of teenagers, who visits park in groups who according 

to some users, sometimes behave unpleasantly. Dense trees and shrub planting during summer 

obscuring the view from open space may encourage misuse and pose fear to the park users. Fruit 

park is also a busy place during summer and large number of visitors were observed during 

summer. Children were waiting in queue to play most of the time. In winter water lost its 

aesthetical sense.  However the presence of large number of alcoholics along the water front and 

at the entrance of metro station was observed sitting almost all the daylong both in summer and 

winter. Reason could be the presence of Systembloget at Liljiholmen. Visitors who walk or sit on 

the benches at station entrance,, daily face these people, which may create unpleasant or insecure 

environment for visitors. 

 

Tantolunden is an example of parks often related violence and crime in the city centre. Despite 

the clear prohibition on drunkenness in that park, many people was observed drinking alcohol. 

Posters describing the prohibition of alcohol are placed at different places, but large number of 

empty trashes of alcohol was seen everywhere, which impose insecurity and fear among the 

visitors. Poor maintenance, graffiti, litter and vandalism send message to criminogenic minded 

people that the park is uncared, and no one is in charge. A good example of such conditions is 

the place near sport field. Darkness due to tree shadow makes the situation more favourable for 
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crimes. Dogs are prohibited in the park, but many dog walkers were observed in both seasons. 

Some of them were even careless about their dog’s feces which makes place dirty and smelly. 

Many youngsters were found partying in the park during summer, leaving the trashes behind. 

 

5.5 High crime rates associated to the parks of Stockholm 

According to Stockholm Police statistics, Tantolunden Park had the highest crime rates. These 

crime rates are an average of the area in which the park belongs, which means they may 

encompass a larger area than the park itself. Second recorded highest crime rates were found in 

Vasaparken followed by Observatorielundens parklek at Norrmalm and Vanadislunden. 

Interestingly, Tantolunden had no any single incident of burglary but lots of thefts, robbery and 

violence. In this research we used “total resident population” as denominator, which is very 

small as we compared with the denominators of other parks polygons. This means that any 

number - as numerator - would manifest as a big rate just because there is low resident 

population in Tantolunden polygon. A good denominator would be the one that show how many 

people pass by/pass the park, but unfortunately, we do not have it. 

From our selection, Karlaplan showed low crime rates. Field work indicated that users felt safe 

in the park, while walking or running around the perimeter of the pond. Even in the early 

mornings in the wintertime, walkers and joggers are typically found circling the loop. The loop is 

visible and there is a sense that people are constantly walking by. 

 

Figure 6 shows the distribution of rates of crime in parks in comparison to the mean of crime 

rates for each group. The standard deviation was also calculated for each group. Standard 

deviation is a measurement of variability or diversity used in statistics. It indicates how much 

variation or dispersion is from the mean. A low standard deviation means that the data points 

tend to be very close to mean, while high standard deviation indicates that data is spread out over 

a large range of values. 
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Figure 6 - Results distribution of crime rates (natural log), 2008. 
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6.  Do parks affect apartment prices? 

 

This study uses hedonic analysis to assess the effects of park proximity and crime levels on 

property values. The most commonly used method for assessing the impacts of urban conditions 

on property’s value is developed by Rosen (1974) known as the “hedonic model”. A hedonic 

model explains that the value of a property is a result of a large number of characteristics / 

attributes in which context where the property is situated is most important. These attribute can 

increase or decrease the property’s overall total price according to how residents value that 

characteristic (Kestens et al. 2004).  

 

In the case of housing, we can express hedonic modeling as: 

 

y = βx + ε      (equation 1)  

 

Where y is a vector of observations on the sales price; X is a matrix observations on the property 

attributes, β is the associated vector of regression coefficients (the marginal implicit price of each 

attribute) and ε is a vector of random error terms. 

 

To test that hypothesis about how parks might affect neighbourhood housing values, Ordinary 

least square (OLS) regression analysis was used. According to the different characteristics of 

parks a list of variables and controls were made. For instance function, aesthetics location, 

management and safety and security. Play grounds, sport fields, recreation centres were included 

in functions while proximity to water, roads. CBD explains the location.  
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In this study, apartment prices are considered as dependent variable (that might be influenced by 

the park characteristics, neighbourhood characteristics or crime rates) and park characteristics, 

neighbourhood characteristics and crime rates are considered as independent variables. 

 

Three hypotheses were tested, first the economic value of a housing property depends on the 

characteristic/attributes of the park and various characteristics / attributes are different in their 

impact on economic value. Second hypothesis tested crimes in parks negatively impacts on 

housing prices which is directly linked to the attributes of park (maintenance etc.). Third 

hypothesis about the economic value of housing property depends on the parks characteristics in 

different seasons. Housing prices may vary in summer and winter.  

 

Development of the models 

Four types of models were created in order to calculate OLS regression. Bench mark model 

include all variables related to neighbourhood characteristics for instance time period dummies 

(months and location variables), building age, selling price, living area, presence of balcony and 

elevator, number of rooms, number of the floor of the specific apartment, total number of floors, 

distance to city centre, proximity to metro, highway, train station, main street and water (100 to 

500 m). (For further details of variables see Appendix 3, page 66) total numbers of variable used 

in bench mark model are 46 and total numbers of observations are 8938. 

 

Second models comprise of all variables from bench mark model with park characteristics 

variables. Each variable were tested separately so the total number of variables were forty seven. 

Total thirty eight park variables were identified including parks with social events, lively park 

with intimate use of the park, green oasis, ball games, pleasant scenery, playground, picnic, open 

air cafe, flower bed etc. If a park has these characteristics it values 1 otherwise 0. (For details see 

Sociotoparken by Ståhle 2006) 

 

Third models comprise all variables from benchmark model with crime variables for instance 

vandalism, violence, theft, burglary, and robbery. The model includes a crime variable by 

including total crime rate per 10,000 inhabitants together with the crime level in the neighboring 

areas. Crime variables were created by selecting the upper quartiles of each crime rates. This was 



36 
 

performed in the Desktop Mapping system MapInfo, a GIS. Only the top values 25-30% of the 

cases were used showing as the darkest values in maps as highest values of crime (For further 

details of variables see Appendix 4, page 67). 

 

Temporal models were set to test temporal variations. The model includes month variables in 

two seasons, for instance, summer and winter. The month of December, January and February 

constituted “winter season” in which apartments are sold.  Sales that took place from to June to 

August, they compose the “summer season”. 

 

In order to link the dataset to the x, y coordinates of each apartment sale, the map of Stockholm 

is over layered on x, y coordinates. The both data sets were available in table format and it was 

merged. This procedure was performed using the standard table join function in GIS. This joins 

the two tables based on common field. This process was completed for each of the variable. 

Corresponding id numbers were used as a common field. Once the data merging were completed, 

the data were prepared for the spatial analysis. Universal translator was used in Desktop 

Mapping system MapInfo, a GIS to convert the data in shape file. All variables were transformed 

into the natural logarithmic form. The justification for using the logarithmic form is that it is a 

common practice in this type of research. 

 

Some of these park characteristics might be correlated to each other. For instance, when the 

apartment has a park in its surrounding with water, at the same time it also has boating facility, 

there is often a high correlation between these two park characteristics. This correlation may 

influence the accuracy of the results of the regression analysis (against one of the assumptions of 

OLS “low correlation between independent variables”).  To avoid this problem, the presence of 

the correlation was tested among the all variable in parks, neighbourhood and crime rates. It was 

get done by the use of Pearson’s correlation. (See details) SPSS (Statistical package for the social 

sciences) software was used. All neighbourhood characteristics, park characteristics and crime 

rates were tested for correlation.  Pearson correlation reflects the degree of linear relationship 

between two variables. It ranges from +1 to -1. A co relation of +1 indicates a perfect linear 
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relationship between variables, while -1 means perfect negative relationship between variables
4
.  

In this study a generous boundary line were used 0.65 which means the two variables with 

Pearson’s correlation above 0.65 are considered as correlated variables and one of these is 

excluded from the OLS model. 

Testing the effect of parks on apartment prices 

Bench mark model results mixed number of significant and insignificant variables. Most of the 

variables are highly significant including living area, year of construction, presence of balcony, 

elevator and number of rooms.  The effect of train station, underground station and motorway 

depend on the distance from the apartment.  Complete descriptions of each variable are shown in 

Appendix 3. Overall, all estimated variables concerning property, apartment and park attributes 

have expected sign and are of reasonable magnitudes. As noticed by Ceccato and Wilhelmsson 

(2011) elevator seems to have a negative impact on property values but it get positive impact 

when interacted with number of floors.  

After testing the effect of parks on apartment prices our results support the evidence that various 

parks characteristics affect differently apartment prices. However, model results show that the 

aggregated measure for parks “Park” (1/0 = having or not having a park) shows a negative 

impact of parks on housing prices. It also showed that the prices were are highly dependent on 

distance from the city centre. Common sense suggests that increase in distance from city centre 

will decrease the marginal apartment prices. When we broke down “Parks” in different types 

according to their qualities, findings show that some park types had a positive impact on housing 

prices. Activities like, cultural features, forest feeling, features of national interest, lively parks 

with intimate use and skating and market stalls increases the apartment prices in Stockholm. 

While, activities such as ball games, golf, swimming facilities, playing in nature (natur lek), 

picnic, water play, parks with social events and cultivation impact negatively on housing prices. 

Other all variables are statistically insignificant.  

It is interesting to observe that most of the water related activities which were expecting to have 

a positive impact on property values is in fact decreasing the housing value in Stockholm. This is 

the case of big water bodies, such as lakes and ponds with fishing, boating, marina and 

swimming facilities generate negative impact on housing prices. A selection of models is 

presented in Table 2(page 38). 

                                                           
4 http://en.wikipedia.org/wiki/Intraclass_correlation 

http://en.wikipedia.org/wiki/Intraclass_correlation
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Table 2: Hedonic price equation result 

 Park Values Cultural features Of national interests 
 Coefficient t-

values 

Coefficient t-

values 

Coefficient t-

values 

Coefficient t-

values Area .6985 52.77 .6992 52.78 .6993 52.79 .6987 52.80 
Room .1938 16.21 .1929 16.12 .1926 16.10 .1926 16.12 

Fee -.1191 -18.83 -.1197 -18.90 -.1198 -18.92 -.1195 -18.90 

Age1 .1932 13.49 .1947 13.58 .1947 13.59 .1953 13.64 

Age2 .1249 14.70 .1253 12.74 .1252 14.72 .1249 14.71 

Age3 -.0299 -3.23 -.0298 -3.22 -.0297 -3.20 -.0300 -3.25 

Age4 -.2036 -17.96 -.2043 -18.00 -.2043 -18.01 -.2954 -18.12 

Age5 -.1707 -13.50 -.1695 -13.40 -.1691 -13.38 -.1696 -13.43 

New .0956 4.08 .0930 3.96 .0932 3.97 .0940 4.01 

Elev -.0373 -4.44 -.0374 -4.44 -.0375 -4.45 -.0383 -4.55 

Elev*floor .0167 9.24 .0166 9.19 .0166 9.19 .0166 9.21 

Balc -.0009 -.93 -.0106 -1.00 -.0104 -.98 .0132 .21 

Elev*Balc -.0057 -.70 -.0064 -.97 -.0064 -.79 -.0070 -.87 

First -.0350 -4.70 -.0349 -4.68 -.3050 -4.69 -.0349 -4.67 

Top .0248 3.60 .0250 3.63 .0249 3.62 .0248 3.59 

Water100 .1066 9.40 .1065 9.38 .1063 9.37 .1080 9.52 

Water300 .0296 3.38 .0296 3.38 .0294 3.36 .0291 3.32 

Water500 .098 12.54 .0985 12.53 .0981 12.48 .1002 12.75 

Sub100 .0059 .61 .0062 .64 .0064 .65 .0057 .58 

Sub300 .036 5.04 .0373 5.18 .0375 5.21 .0377 5.24 

Sub500 .025 3.26 .0260 3.28 .0258 3.25 .0270 3.41 

Train100 -.0305 -.92 -.0298 -.90 -.0298 -.87 -.0288 -.87 

Train300 -.0655 -3.27 -.0657 -3.28 -.0662 -3.31 -.0653 -.3.27 

Train500 .0149 1.14 .0158 1.20 .0162 1.24 -.0165 1.26 

Road100 -.1035 -3.11 -.1022 -3.07 -.1022 -3.07 -.1021 -3.07 

Road300 .0083 .57 .0094 .64 .0100 .69 -.0100 -.68 

Road500 .0445 4.51 .0451 4.56 .0450 4.55 -.0455 4.60 

Main100 .0121 1.71 .0129 1.82 .0129 1.82 .0133 1.87 

Main300 .0543 6.39 .0546 6.42 .0544 6.39 .0550 6.47 

Main500 -.0934 -9.90 -.0929 -9.84 -.0929 -9.84 -.0931 -9.87 

Distance -.3585 -69.77 -.3596 -70.00 -.3596 -70.05 -.3577 -69.48 

Agg.park -.0327 -3.86 - - - - - - 

Values - - -.0063 -.34 - - - - 

Cultural 

features 

- - - - .0249 1.29 - - 

Of national 

interest 

- - - - - - .1487 4.47 

R-square .7656  .7652  .7652  .7657  
Adj R-

square 

.7643  .7640  .7640  .7645  

AIC 933  947  946  927  

Moran’s I .50  .50  .50  .50  
Note: Dependent variable = natural logarithm of transaction price. All continuous independent variables are transformed to 

natural logarithm. Parameter estimates concerning sub-markets and time are not presented in the table as well as estimates 

concerning floor, number of floor, missing information about floor, number of floors, elevator and balcony. Moran’s I = presence 

of autocorrelation on residuals (significant at 99% level) the t test statistics indicates that the instrument variable is strong and 

valid. 
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Testing the regional effect on apartment prices 

 

Distance to city centre seems to be picking up most of the variation of apartments prices. To deal 

the influence of “distance to the city centre”, the data base was divided in three distance bands. 

First distance band covers 0-3 km area. Second band covers 3-5 km and third includes area 

(a) (b) 

(c) (d) 

 

Figure 7 - (a) Polygons of Stockholm Bench Mark model (b) Geographical dummies 0-3 km 

band (c) 3-5 km band (d) above 5 km band 
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above 5 km in Stockholm. Lundgatan 29 was randomly picked as approximate centre of the city 

of Stockholm (See Figure 7, page 39). This was performed in a Desktop Mapping system 

MapInfo
5
 , a GIS

6
 and then universal translator command was used to connect the files to 

GeoDa
7
. These additional variables were inserted as extra columns in the data base used for 

running the regression analysis. 

 

6.1 Model 0-3 km  

In city centre, proximity to parks in the range of 0 to 3km from the centre (see figure 7b, page 

39) produces negative effect indicating that, all else constant, price decreases with increasing 

distance from a park, but the rate of decrease lessens with increasing distance from park.  

Findings showed that when parks are broken down into different park qualities, some parks have 

a positive effect on prices. Activities like cultural features, riding and features of national interest 

increase apartment prices in Stockholm.  

 

The effect of parks containing natural or cultural values and areas of national interests tend to be 

greater on apartment prices in the city centre. Skating, parks with social events and Golf lower 

the apartment prices. It is difficult to indicate ultimate reason but it is possible to say that this is 

because these characteristics are associated with noise levels. McCormack et al. (2010) suggest 

that “presence of playground, sports fields, play equipment’s, running tracks, sidewalk paths and 

the total number of features and amenities can promote park use and physical activity 

particularly among children”. This would be the reason to increase the noise in the area and to 

produce negative impact on prices. Complete results are shown in Table 3 (page 42). Other 

                                                           

5
 MapInfo Professional is a desktop software product produced by MapInfo Corporation. It is a Geographic Information System or GIS 

Geographic information system used for mapping and location analysis. It allows users to visualize, analyze, interpret, understand and output data 

in ways that reveal relationships, patterns, and trends. 

http://en.wikipedia.org/wiki/MapInfo_Professional 

 
6 A geographic information system is a system designed to capture, store, manipulate, analyze, manage, and present all types of geographically 

referenced data. The acronym GIS is sometimes used to mean geographical information science or geospatial information studies; these latter 

terms refer to the academic discipline or career of working with geographic information systems. 
http://en.wikipedia.org/wiki/Geographic_information_system 
7 GeoDa is a free software program that serves as an introduction to spatial data analysis. OpenGeoDa is the cross-platform, open source version 

that runs on different versions of Windows including XP, Vista and 7 http://geodacenter.asu.edu/software 

 

http://en.wikipedia.org/wiki/MapInfo_Corporation
http://en.wikipedia.org/wiki/Geographic_information_system
http://en.wikipedia.org/wiki/Cartography
http://geodacenter.asu.edu/software/downloads
http://geodacenter.asu.edu/software
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qualities for instance open air café, athletics, lively parks with intimate use, parks with flower 

beds, cultivation and picnic positively affect apartment prices but they are not statistically 

significant. Most interesting cases were those parks where users play with nature and big water 

bodies, ponds and lakes. They are highly significant but have a negative impact on housing 

prices. It may reflect that these qualities are associated with noise disamenities in their vicinity. 

Noise could be the factor that affects negatively. An example of this case is Hagaparken which is 

a typical example of urban park with playing in nature (natur lek) features. It can also be that 

these water bodies are large and do not have a particular effect in housing since it is an abundant 

resource for the whole region. Buyers would not pay more for an amenity that is found 

everywhere. 

 

6.1 Model 0-3 km  

In city centre, proximity to parks in the range of 0 to 3km from the centre (see figure 7b, page 

39) produces negative effect indicating that, all else constant, price decreases with increasing 

distance from a park, but the rate of decrease lessens with increasing distance from park.  

Findings showed that when parks are broken down into different park qualities, some parks have 

a positive effect on prices. Activities like cultural features, riding and features of national interest 

increase apartment prices in Stockholm.  

 

The effect of parks containing natural or cultural values and areas of national interests tend to be 

greater on apartment prices in the city centre. Skating, parks with social events and Golf lower 

the apartment prices. It is difficult to indicate ultimate reason but it is possible to say that this is 

because these characteristics are associated with noise levels. McCormack et al. (2010) suggest 

that “presence of playground, sports fields, play equipment’s, running tracks, sidewalk paths and 

the total number of features and amenities can promote park use and physical activity 

particularly among children”. This would be the reason to increase the noise in the area and to  

 

 

produce negative impact on prices. Complete results are shown in Table 3 (page 42). Other 

qualities for instance open air café, athletics, lively parks with intimate use, parks with flower 

beds, cultivation and picnic positively affect apartment prices but they are not statistically 
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significant. Most interesting cases were those parks where users play with nature and big water 

bodies, ponds and lakes. They are highly significant but have a negative impact on housing 

prices. It may reflect that these qualities are associated with noise disamenities in their vicinity. 

Noise could be the factor that affects negatively. An example of this case is Hagaparken which is 

a typical example of urban park with playing in nature (natur lek) features. It can also be that 

these water bodies are large and do not have a particular effect in housing since it is an abundant 

resource for the whole region. Buyers would not pay more for an amenity that is found 

everywhere. 

 

6.2 Model 3-5 km  

The models for 3-5 km band (see figure 7c, page 39) revealed consistent, systematically negative 

relationships between the aggregate park variable and apartment prices. However, the results 

show that some park types positively affect apartment prices, for instance, jogging/ running, 

features of national interest, big water bodies, ponds or lakes, bathing, boating, lively parks with 

intimate use, forest feeling and pleasant scenery positively affect apartment prices. Some of these 

results are similar to the city centre but in 3-5 km band, variables came out more often significant 

(and positive) than they did for 0-3 Km band models (For details see Table 4, page 43 and Table 

5, page 44). It can be interpreted as in the city centre more parks are associated with low quality 

of space due to over crowdedness of park use.  

It is worth to noting that 3-5 km band have high positive park qualities. It means in 3-5 km band 

more park qualities positively affect housing prices. It is interesting to know that this band 

includes many famous streets, often associated with some greenery around, for instance, 

Valhalavägen, Östhammarsgatan, Hammarby Alle’, Sickla, Odengatan, östermalmgatan, 

Haggagatan, midsommervägen and Drottningholmsvägen and many others. Table 3 illustrates 

the summary of significant and non-significant variables. Other thirteen variables are having 

some significance level but they affect prices negatively. Some of them are more interesting to 

interpret. For instance, Golf is highly significant but has a negative impact on apartment prices.   
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Table 3: Three band model summary   *** 99%, ** 95%, *90% 

 O-3 Km band 3-5 Km band Above 5 Km band 

Variable Park  Crime  Park  Crime  Park   Crime  

Aggregated park (-)*  (-)*  (-)*  

Sum Värden n.s  (-)*  (-)***  

Kulturmiljö (+)**  (+)n.s  (+) n.s  

Lekplats n.s  n.s  n.s  

Picknik (+) n.s  (-)***  (-)***  

Odling (+) n.s  (-)**  (-)*  

Skridskoåk (+)*  Not applicable  n.s  

Båtliv (-)**  (+)*  (+) n.s  

Skateåkning n.s  (-)***  (-)***  

Bollek (-)**  (-)***  (-)***  

Bollspell n.s  (-)**  (-)**  

Blomprakt (+) n.s  n.s  (+)*  

Vattenkont (-)***  (+)**  (-)*  

Badanläggning n.s  (-)***  (-)***  

Bad n.s  (+)*  (-)***  

Backåkning n.s  (-)*  n.s  

Ridning  (+)**  (+)n.s  n.s  

Evevemang (+)*  (-)**  n.s  

Folkliv (+) n.s  (+)*  (+) n.s  

Torghandel n.s  Not applicable  (+)*  

Friidrott (+) n.s  n.s  n.s  

Golf (+)*  (-)***  (-)*  

Grön Oas (-)*  (-)*  (-)*  

Skogskänsla n.s  (+)*  (+)*  

Naturlek (-)***  n.s  (-)***  

Vattenlek n.s  n.s  (-)***  

Promenader n.s  n.s  (-)**  

Löpträning n.s  (+)***  n.s  

Rofyldhet n.s  n.s  (-)*  

Uteserveri (+) n.s  n.s  (+) n.s  

Utsikt n.s  (+)*  (-)**  

Landform n.s  (+)n.s  n.s  

Rikstintres (+)***  (+)***  (+) n.s  

Fornlämning n.s  (+)*  (+) n.s  

Värde n.s  (+) n.s  (-)**  
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Värden n.s  (-)*  (-)***  

Ln Burglary  (-)***  (-)*  (-)*** 

LnVandalism  (-)*  (+)***  (-)*** 

Ln Violence  (-)***  n.s  (-)*** 

LnRobbary  (-)***  (-)***  (-)*** 

LnTheft  (+)***  (+)***  (-)*** 

6.3 Model >5 km  

Models containing sales of apartments in a distance of above 5 km of city centre (see figure 7d, 

page 39) show that the aggregated variable for park is still having a negative impact on prices. 

The result could be interpreted as housing in the outskirts of the city close to a park doesn’t make 

it more valuable because there are many parks and green areas in the periphery of Stockholm. It 

means green spaces are not a scarce resource in Stockholm’s outskirt. Flowerbed, market stalls 

and forest feeling positively affects the apartment prices and they are statistically significant as 

well. This may reflect the amenity values associated with the large open spaces, more colony lots 

and forests at the outskirts of city. In summary, findings suggest that in 0-3 km band housing 

prices are affected by equal positive and negative coefficients (depending of the quality of the 

park) while, in 3-5 km band and above 5 km band both positive and negative coefficients with 

great difference affect housing prices. Table 4 and 5 illustrates a summary of the results for the 

three set of models. It shows that in 0-3 km band six positive and six negative park features 

affect housing prices. In band 3-5 km nine park features positively affect apartment prices while 

thirteen affect negatively. In above 5 km band only three park qualities impact positively while 

nineteen qualities affect housing prices negatively. Although parks may have a genuine negative 

effect on prices we believe that the “park variable” is mostly likely surrogating the impact of 

other effects/variables that are not included in the model. 

Table 4: Results summary  

0-3km band  

Park   

Positive negative 

6 6 

3-5 km band  

9 13 

>5km band  

3 19 
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Table 5: Results summary  

Variable 0-3 Km band 3-5 Km band >5 Km band 

Aggregated park - - - 

Sum Värden n.s - - 

Kulturmiljö + n.s n.s 

Lekplats n.s n.s n.s 

Picknik n.s - - 

Odling  n.s - - 

Skridskoåk + n.p n.s 

Båtliv - + n.s 

Skateåkning n.s - - 

Bollek - - - 

Bollspell n.s - - 

Blomprakt n.s n.s + 

Vattenkont - + - 

Badanläggning n.s - - 

Bad n.s + - 

Backåkning n.s - n.s 

Ridning  + n.s n.s 

Evevemang + - n.s 

Folkliv n.s + n.s 

Torghandel n.s n.p + 

Friidrott n.s n.s n.s 

Golf + - - 

Grön Oas - - - 

Skogskänsla n.s + + 

Naturlek - n.s - 

Vattenlek n.s n.s - 

Promenader n.s n.s - 

Löpträning n.s + n.s 

Rofyldhet n.s n.s - 

Uteserveri n.s n.s n.s 

Utsikt n.s + - 

Landform n.s n.s n.s 

Rikstintres + + n.s 

Fornlämning n.s + n.s 

Värde n.s n.s - 

Värden n.s - - 

 

Note:  

n.s = Variable is not significant.               

n.p = Variable is not applicable in the specific band. 
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7. Do parks with high crime have a negative effect on housing prices? 

 

Crime rate in parks plays a different role depending on the type of crime and surrounding areas. 

There might be several different reasons to explore due to different processes going on between 

neighbouring areas which affect buyers’ perception.  

 

In this analysis, we focused on testing the effect of crime on parks that have shown a positive 

effect on prices. All the coefficients for crime variables in parks have their expected signs 

(negative) and are statistically significant except theft. Apartments in city centre tend to be 

higher prices. Troy and Grove (2008) reported that crime is the critical factor conditioning how 

parks are perceived by residents and valued in housing market. When crime rate is relatively low 

it has positive impact on property value, or shows no effect. We have also analysed whether 

types of crime in parks affect apartment prices differently. Five different types of crime robbery, 

vandalism, burglary, theft and violence were tested. We have included each crime type 

individually in the model and tested its effect separately. The complete summary of results for 

interaction variable is shown in Table 6 (page 48 to 50).   

 

Total crimes rates in parks show negative impact on housing prices. Burglary, robbery, 

vandalism and violence were highly significant with negative impact on apartment prices. These 

findings indicate that poor maintenance and conditions such as dense tree and shrub planting that 

obscures the view from open spaces may encourage misuse and pose fear to park users, but also 

may also be criminogenic. It seems that litter, graffiti and vandalism flag for poor maintenance in 

parks. As suggested by Kuo and Sullivan (2001) all parks cannot be considered as positive 

amenity. Crime is an important factor to differentiate parks as amenity or disamenity.  

 

Interaction variables along with separate variables were introduced in the models to test whether 

crime interact with other qualities of parks. To create interaction variables park variables were 

multiplied by crime variables. Golf, parks with social events, features of national interest, 

cultural features and skating selected as highly significant park variables to interact with three 

crime variables including vandalism, violence and theft. Violence rates tend to be higher where 

there are social events in parks. Almost the same results were observed when open air cafe 
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interacted with violence. Features of national interest had a positive effect on prices but when it 

interacts with violence the effect becomes negative. Interaction with cultural features with 

violence gives positive effect on housing prices which indicates that the more is cultural 

environment in parks, the more violence disorder is found.  

 

Theft is the variable that might have the major problem with endogeneity (there is a correlation 

between the variable and the error term) among the other crime variables. The causal relationship 

between apartment prices and theft give the impression to go in both directions. Explicitly, areas 

with high apartment prices may attract the criminogenic conditions for theft (such as in the city 

centre) and, therefore, the number of thefts will be high in high priced neighbourhoods. With 

respect to violence and vandalism, it seems that these are more exogenous (independent of all 

other response values) and in this manner they are less complicated when it comes to the 

estimation of the hedonic price equation. Theft was omitted because of the problem of 

endogeneity; violence and vandalism were chosen to further test the effect of crime on 

parks/prices. 

 

Results for interaction variables between parks and crime variables shows that big water bodies, 

lively parks with intimate use and marina/boating has no significant effect when interacts with 

crime variables. It could be interpreted as all these variables having noise as main distracting 

factor which produce lesser effect on apartment prices. It can be noticed that interestingly when 

features of national interest (positive 90% significant) interacts with violence (not significant 

results positive and 99% significant effect on apartment prices. This means that parks with 

features of national interest in their surroundings tends to have greater effect on apartment prices 

and it decrease the violence in parks because of increase in potential surveillance. It is interesting 

to observe the interaction result for jogging/running (positive and 99% significant) interacts with 

vandalism which was 99% positively significant finish up with negative and 90% significant 

effect on apartment prices.  

 

It is interesting to observe that jogging and running facilities in parks tends to decrease the effect 

of vandalism. Reason might be the presence of joggers or at the same time increase in the level 

of visibility. The more the level of visibility, the lesser the effect of vandalism. We also find that 
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in city centre violence plays a key role while in 3 to 5 km band vandalism has a key position 

which affects to decrease the housing prices. These results goes with the early findings by 

Ceccato and Wilhelmsson (2011) they found that the expected visual effect of vandalism on 

people’s perception of an area is not strong enough to affect property prices in the case of 

Stockholm. A summary of the results is presented in Table 6 (page 48 to 50). 

 

For above 5 km band the results seem to indicate that the impact of crime on apartment values is 

different depending on which part of the city we observe. All crime variables are highly 

significant with negative sign. In country side crime rates tends to be greater. Flower bed market 

stalls, forest feeling, playgrounds and picnic selected as highly significant park variables to 

interact with three crime variables including vandalism, violence and theft. Results for 

interaction variables between parks and crime variables shows that market stalls, forest feeling 

and picnic has no significant effect when interacts with all three crime variables.  

 

It can be noticed that having playground could decrease the price however when it interacts with 

vandalism it results highly significant and positive impact on apartment prices. The reason could 

be that parks having playgrounds have the greater visibility due to children and their parents 

spent most of the time there which helps to decrease the rate of vandalism and effect positively. 

Results for flower bed showed positive but not significant. When it interacts with vandalism, it 

results highly significant but negative impact on prices. Complete results summary is available in 

Table 6 (page 48 to 50). 
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Table 6: Three band summary for interaction variables crime with parks *** 99%, ** 95%, *90% 

0-3 Km band summary 3-5 Km band summary Above 5 Km band summary 

Variable 

Names 

Park 

variables 

Crime 

Variables 

Interaction 

Variables 

Variable 

Names 

Park 

variables 

Crime 

Variables 

Interaction 

Variables 

Variable 

Names 

Park 

variables 

Crime 

Variablse 

Interaction 

Variables 

Golf (+) n.s   Vattenkontant (+)**   Skogskänsla (+)*   

Vandalism  (+)***  Vandalism  (+)***  Theft  (-)***  

Vanda x 

Golf 

  (+)n.s Vanda x 

vatten 

  n.s Theft x 

Skogskänsla 

  n.s 

Golf (+) n.s   Vattenkontant (+)**   Skogskänsl (+) n.s   

Violence  (-)***  Violence  (+)n.s  violence  (-)***  

Viol x Golf   (+) n.s Voilence x 

vatten 

  n.s Violl x 

Skogskänsl 

  (+) n.s 

Golf (-)**   Vattenkontant (+)**   Skogskänsl (+) n.s   

Theft  (+)***  Theft  (+)***  Vandalism  (-)***  

Theft x 

Golf 

  (+)* Theft x vatten   n.s Vanda x 

Skogskänsl 

  (+) n.s 

Evenemang (+)*   Folkliv (+)*   Torghandel (+)*   
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Vandalism  (+)***  Vandalism  (+)***  Theft  (-)***  

Vanda x 

Evenemang 

  n.s Vanda x folk   (+) n.s Theft x 

Torghandel 

  n.s 

Evenemang (+) n.s   Folkliv (+) n.s   Torghandel (+) n.s   

Violence  (-)***  Violence  (+)n.s  Violence  (-)***  

Viol x 

Evenemang 

  (+)* Viol x folkliv   (+) n.s Viol x 

Torghandel 

  n.s 

Evenemang (+) n.s   Folkliv n.s   Torghandel (+)*   

Theft  (+)***  Theft  (+)***  Vandalism  (-)***  

Theft x 

Evenemang 

  (+) n.s Theft x 

folkliv 

  (+)* Vanda x 

Torghandel 

  n.s 

Riksintresse (+)*   Löptranning (+)*   Blomparkt (+)*   

Vandalism  (+)***  Theft  (+)***  Theft  (-)***  

Vanda x 

Riksintresse 

  (+) n.s Theft x Löp   (+) n.s Theft x 

Blomparkt 

  (-)* 

Riksintresse (+)*   Löptranning (+)***   Blompark (+) n.s   

Violence  (-)***  Vandalism  (+)***  Violence  (-)***  

Viol x 

Riksintresse 

  (+)** Vanda x 

Löptranning 

  (-)* Violence x 

Blomparkt 

  n.s 

Riksintresse (+) n.s   Löptranning (+)***   Blomparkt (+) n.s   

Theft  (+)***  Violence  (+) n.s  Vandalism  (-)***  

Theft x 

Riksintresse 

  (+) n.s Violence x 

Löptranning 

  (+) n.s Vandalism 

x 

Blomparkt 

  (-)* 
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Kulturmiljö (+) n.s   Rikstintres (+)***   Lekplats (-)***   

Vandalism  (+)***  Theft  (+)***  Vandalism  (-)***  

Vanda x 

Kulturmiljö 

  (+) n.s Theft x 

Rikstintres 

  (-)** Vanda x 

lekplats 

  (+)*** 

Kulturmiljö (+) n.s   Rikstintres (+)*   Lekplats (-)***   

Violence  (-)***  Violence  (+) n.s  Violence  (-)***  

Viol x 

Kulturmiljö 

  (+)* Violence x 

Rikstintres 

  (+)*** Viol x 

lekplats 

  n.s 

Kulturmiljö (+) n.s   Rikstintres (+)***   Lekplats (+) n.s   

Theft  (+)***  Vandalism  (+)***  Theft  (-)***  

Theft x 

Kulturmiljö 

  (+) n.s Vandalism x 

Rikstintres 

  (-)** Theft x 

lekplats 

  n.s 

Skridskoåk (+) n.s   Båtliv (+)n.s   Picknick (-)*   

Vandalism  (+)***  Theft  (+)***  Violence  (-)***  

Vanda x 

Skridskoåk 

  (+) n.s Theft x Båtliv   (+)n.s Viol x 

Picknik 

  n.s 

Skridskoåk (+)*   Båtliv (+)n.s   Picknik (-)**   

Violence  (-)***  Violence  (+)n.s  Vandalism  (-)***  

Viol x 

Skridskoåk 

  n.s Violence x 

Båtliv 

  (+)n.s Vanda x 

Picknik 

  n.s 

Skridskoåk (+) n.s   Båtliv (+)*   Picknick (+) n.s   

Theft  (+)***  Vandalism  (+)***  Theft  (-)***  
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Theft x 

Skridskoåk 

  (+) n.s Vandalism x 

Båtliv 

  n.s Theft x 

Picknik 

  n.s 
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8. Testing the effect of temporal variations on apartment sales in Stockholm 

 

We have also tested whether different types of park characteristics in different seasons are more 

suitable in explaining apartment prices. Seasonal variation does not a strong effect. In summers, 

feature of national interest is the only variable which is highly significant and affects the prices 

positively.  Forest feeling affects prices positively in the summer. It is challenge to explain why 

ball games which are the most highly valued qualities of a park affect apartment prices 

negatively in the summer. It can be interpreted as in hot months of the year; these places may be 

overcrowded by visitors. Every person likes to go out and play games. This excessive use has a 

direct link with noise in the area.  All crime rates are highly significant with negative sign 

excluding theft. 

What is important in these results is that the negative effect of parks (when negative) tends to 

decrease in the summer months compared with winter sales. Table 7 (page 52) indicates the 

complete results for temporal models. According to the temporal models, all other estimated 

parameters have expected sign and magnitudes. The coefficient for seasonal dummy variable has 

higher sale prices for month of June in summer but it become insignificant in the month of July 

in Stockholm. Results suggest that apartment prices affect positively in the month of January 

while, it is interesting to observe that the month of December affect apartment prices negatively. 

As Costello (2008) suggested, there is a low volume of transactions in fourth quarter of the year 

in his study. The author mentioned that it has no relation with any summer/winter effect. He 

relates this phenomenon with the influence of the Christmas period in December.  
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Table 7: Results for temporal models 

 Winter Summer 
 Coefficient t-

values 

Coefficient t-

values 
Area .9885 35.66 .5270 23.99

8 
Room .0775 3..28 .2976 14.02 

Fee -.02336 -14.57 -.1228 -10.98 

Age1 .1584 6.25 .1848 6.69 

Age2 .1152 7.46 .0854 4.98 

Age3 -.0267 -3.92 -.0298 -3.22 

Age4 -.2060 -9.27 -.2475 -11.24 

Age5 -.2007 -8.86 -.1328 -5.17 

New .0912 2.14 -.0753 1.58 

Elev -.0459 -2.98 -.0516 -3.06 

Elev*floor .0139 4.24 .0192 5.26 

Balc -.0087 -.44 -.0227 -1.10 

Elev*Balc .0186 1.23 -.0193 -1.22 

First -.0291 -2.12 -.0397 -2.72 

Top .0299 2.39 .0142 1.03 

Water100 .1102 5.27 .1330 5.91 

Water300 .0376 2.37 .0230 1.31 

Water500 .0914 6.43 .0962 6.16 

Sub100 .0249 1.40 .0128 .65 

Sub300 .0559 4.30 .0184 1.26 

Sub500 .0008 .05 .0547 3.49 

Train100 -.0617 -1.02 -.0877 -1.32 

Train300 -.0263 -.71 -.0650 -1.71 

Train500 -.0097 .41 .0262 1.03 

Road100 -.1500 -2.55 -.0513 -.66 

Road300 .0214 .77 -.0242 -.88 

Road500 .0396 2.11 -.0564 3.07 

Main100 -.0083 -.64 .0245 1.73 

Main300 .0492 -3.08 -.0572 3.43 

Main500 -.0813 -4.53 -.01346 -7.32 

Distance -.3428 -36.57 -.3743 -37.04 

Month 1 .0030 -.25 - - 

Month 12 -.1404 -8.74 - - 

Month 6 - - .0184 1.40 

Month 7 - - -.0036 -.26 

R-square .7656  .7572  
Adj R-

square 

.7643  .7534  

AIC 933  271  

Moran’s I .50  0.50  

 

Note: Dependent variable = natural logarithm of transaction price. All continuous independent variables 

are transformed to natural logarithm.  
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9. Conclusions 

The main objective of this study was to assess whether parks and crime affect housing prices 

taking into account residential properties and parks qualities. The study also checks for temporal 

variations affect property values in Stockholm. 

 

This study contributes to the existing literature in numerous ways, first it provide evidences that 

people in Stockholm are willing to pay extra amount of money for a residential property which 

has proximity to park. Second, the study is based on a field work was never before performed in 

a few parks in Stockholm. The inspection served as a basis for assessing park qualities as 

amenities or disamenities. This study also combines spatial data coming from Geographical 

Information Systems (GIS) as an input into hedonic models for Stockholm. 

 

We tested three hypotheses. First, whether price of an apartment depends on the characteristic of 

the park and its qualities. Second, whether crime impact consequently on housing prices. Third, 

the economic value of housing property depends on the parks quality in different seasons. 

Housing prices may vary in summer and winter. Summer should affect positively the impact of 

parks on apartment prices. 

 

Results of this study show that evidence of the relationship between economic value of a housing 

property and the characteristic of the park. However, the aggregated park measure (for the 

reference see Table 1, page 26) does affect prices in an expected way, in other words, negatively. 

This result may be indicative that summing up park qualities does not produce a good indicator 

of urban quality. Some of these qualities may generate social activities that are not always 

appreciated as an urban amenity. Some can be associated with poor maintenance, other with an 

increase of the criminogenic conditions of the area, such as drinking. All these measures – 

together – produce a negative effect that surrogate another factor that is not in the model 

(therefore it comes up as significant in most models). It also might be that the aggregated 

measure of park is not suitable built to depict the quality of the parks, perhaps, it may be too 

rough to capture its effect when combined with housing polygons. 
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In this research OLS regression modelling was used to analyse the data from year 2008. The use 

of regression modeling was a challenging task including problem of endogeneity, a serious 

problem which limits or ability to interpret the models. Another important fact is that the 

methodological choice for models and variables were not straight forward. The first and the most 

important choice made during modeling phase was the type f model to estimate. Variables used 

in bench mark model were also very limited to frame the city of Stockholm. Beyond that we did 

not explore which one of the variables was most important to get better results. It might be 

possible that we lack/have any/some variables that needs to add /reduce from/in the bench mark 

model. 

 There is some anecdotal evidence that in Stockholm, parks have smaller effect, this could be 

compare with the findings pointed out by Jim and Chen (2010) “the scarcity of neighbourhood 

parks in the compact city of Hong Kong has pushed their hedonic value to an exceptionally high 

level”. This may explain why in Stockholm parks have a smaller effect because there is an 

evenly distribution of green spaces and neighbourhood parks in all over Stockholm (even though 

it is not a compact city) which lessens the actual effects of parks on housing prices. 

 

More interestingly, results support the assumption that various park characteristics are different 

in their impact on economic value. For the whole city of Stockholm our finding results very 

small or low effect. Some parks may have no effect but some have a small effect. The effect of 

parks is untangled with the effect of distance to the city centre, which also affect housing prices.  

 

Parks which have activities around may indicate low quality, affecting automatically negatively 

the apartment prices. This is particular true in the city centre. Many people passing by daily 

create disturbance. In any case even if the places are small, it plays an important role to disturb 

the surrounding areas. Here the question is why high values do not mean better price and 

quality? It might be that people are paying for living close to the centre but want peace and quiet. 

When the total number of park characteristics/qualities increase in a place it promotes park use 

and attracts other users that results low space quality, putting the prices down. Crime has a direct 

relation with the quality of space. As suggested by Chiesura (2004) park can play an important 

role in building an attractive living environment and quality of life to neighbouring residents. 
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When we broke down the distance in three bands, proximity to parks in the range of 0 to 3km, 3 

to 5 km and 5 km above area from the centre - the effect of park varied. However, the aggregated 

measure of park in all bands produces negative impact on housing prices.  

 

Park characteristics like cultural features, riding and features of national interest affect housing 

prices positively. Some characteristics like golf, skating, boll games and social events decrease 

the housing prices. This might be because these busy parks generate activities that are perceived 

as disamenities because of the traffic, noise and safety. It is interesting to observe that 

overcrowded low quality parks and parks far away from city centre have negative impact than 

the middle Stockholm. The most positive effect of parks on prices was found in the middle band 

3-5 km. In 5km above area flower bed, market stalls and forest feelings affect the prices 

positively because they have more amenities like large open spaces, colony lots and forests at 

outskirt of the city.  

 

What does this study tells about the impact of crime in parks and on housing prices in 

Stockholm? The crime in a park is closely related to how much people will use the park. Crime 

levels in a park also relate to the conditions of that park whether it is well cared or neglected. 

Findings indicate that parks with high crime rates have a negative effect on housing prices 

(except for theft). In city centre crime rates are relatively high and showed negative impact on 

housing prices. Parks with poor maintenance, dense trees, and planting that obscure the views 

could be the reason to investigate the crime in parks. Results from interaction variables indicate 

that vandalism in city centre does not have an impact as violence has. Parks having vandalism 

are the reason to decreasing the house market prices in city centre. It is also interesting to 

scrutinize that violence rates tends to be higher where there is social events, cultural features and 

open air cafe in parks. When we go far from the city centre 3 to 5km band burglary and robbery 

affect housing prices negatively and violence has no significant effect while theft and vandalism 

affect housing prices positively. 

 

According to the findings it is interesting that in the inner city, violence is more serious and 

intrusive while in the 3-5 km band vandalism has an important role to decrease the housing 

prices. In outskirts of the Stockholm city all crime rates tends to be higher. We can interpret this 
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as apartments in inner city areas are valued more due to the great amount of amenities and 

regardless of crime rates but in outskirts of city crime rates are considered as a negative 

externality and plays important role to decrease the apartment prices.  

 

It was observed by field work and site study that location of parks and how they are maintained 

may have an effect on crime rate. It seems like offenders select those parks which are not well 

maintained and are isolated from residential areas, for example they prefer parks with poor 

management by municipalities and/ or have small number of residential building in surrounding 

areas. Poor maintenance and bad conditions of parks send clues to criminogenic people that no 

one is in charge of park. It is help full in creating fear among park users and at the same time will 

be a reason to decrease the property value.  

 

Contrary to what was expected, the park impact on prices does not seem to be affected by 

seasonal variations (e.g., summer versus winter). The coefficient for seasonal dummy variable 

has higher sale prices for month of June but it become insignificant in the month of July in 

Stockholm. Results suggest that apartment prices affect positively in the month of January while, 

it affects negatively in December. Costello (2008) relates this phenomenon with the influence of 

the Christmas period in December. The other park variables for the temporal variables shows 

that in Stockholm, ‘forest feeling’ affects regardless the season. ‘Features of national interest’ 

positively affects in summers while in winter ‘marina and boating’ have positive effect on 

housing prices. In winter, variable ‘playing in nature/natur lek)’ affect housing prices negatively; 

this is obvious because of tough weather conditions. All crime rates are highly significant in both 

seasons except theft. 

10. Reflections on the limitations of the study and directions for future 

research 

 

The analysis shares some limitations with relating to crime and property prices, important to 

mention here. First the data base for regression is used only for year 2008 which is not sufficient 

to draw final conclusions as whole. Only ten famous parks were selected for field work which is 
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not sufficient to draw the final conclusions but provide a basis for interpreting the modelling 

results.  

 

We believe that the modelling strategy used in this thesis was not problem free. First, the overlay 

of parks on top of the sales polygons may have overestimated parks in central areas. Second, all 

types of parks were included, which may explain some inconclusive results for parks. Third, the 

way crime was measured may have created unexpected outliers. A problem with high crime rates 

in parks is that they reflect both the size of numerator and denominator. If the denominator is 

small, rates may be inflated with relatively large numerators. This was the case for the 

Tantolunden polygon. We used as denominator “total resident population” which is very small 

compared with the denominators of other parks polygons. This means that any number - as 

numerator - would manifest as a big rate just because there is low resident population in 

Tantolunden polygon. Another reason for high crime rates in parks that they associate from 

polygons that are much larger than the parks – areas that may be more criminogenic – than the 

parks themselves. This may also explain why Tantolunden park rate may be inflated in 

comparison to other park-polygons (their surrounding areas may not be as criminogenic as the 

surrounding areas of Tantolunden park). Future research should devote time to find better 

denominators to create rates that are reliable for parks – since resident population may inflate 

rates were very few people reside. Possible alternatives as denominator might be the area of the 

polygon or people pass by/pass the park, instead of resident population. Future study may take a 

closer look at the geographical distribution of parks in city centre or at specific park and the 

effects of its location, with reference to the nature of park. Future studies may seek to clarify the 

meanings of  “Real Park”. It would be interesting to select a small geographical area and test the 

same hypotheses, combined with an extensive fieldwork. The research plan for the future could 

aim at expanding studies in different categories of housing with varied characteristics/qualities of 

parks and green space to further enhance our understanding of the intricate people’s choice when 

it comes to select housing. It may be interesting to design a comparative study including other 

cities for example Stockholm and Gutenberg to explore this hypothesis. It would also be 

important to find out the data sources for different years and include data for Villas also.  

Another possible solution to use multi method approach in future studies. Preferences survey, 

especially with the residents near to the parks in city centre might help in getting required results. 
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Tenants associations, owners, managers off the buildings would be considered in future studies. 

Interviews may illuminate factors that are more complex or difficult to identify through survey. 

One possible solution could be to explore the spatial data analysis with the use of spatial lag and 

spatial error models. Polygons of apartment sale were overlapped with park layers; that might be 

another reason in producing data error, some other ways should explore in future. 

 

To conclude, this research help improve our understanding on housing price determination in a 

big city such as Stockholm. These research findings could provide useful insights and hints to 

not only academics, real estate developers and the government, but also to the general public. 

They can also be generalized to other cities that have similar structure as Stockholm, with large 

supply of parks and a relatively low density populated area. It would be more useful for people’s 

preferences and desire to have view or access to parks or green spaces and other environmental 

amenities. Architectural and landscape design could be moulded to improve the quantity and 

quality of such amenities to meet consumer demands and to decrease the crime effect on the new 

development. More research is needed to know where and how to invest in park. Despite the 

limitations, this study helps to facilitate a better understanding of how the type and design, 

maintenance of parks relates to both property level and crime. 
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Appendix 1 

Table List of amenities and disamenities checked during field work  

Source: Field work 2011 

 

Amenities Disamenities 

 

Picnicking 

Swimming 

Jogging 

Sun bathing 

Dog walking 

Playground 

Meeting place 

Transitional area 

Sledding in winters 

Close to water 

Close to urban centre 

Close to metro/tram stations 

Green areas 

Fruit park 

Well managed 

Noise 

Overgrown weeds and shrubberies 

Garbage, empty alcohol trash 

canes 

Dog’s poo 

Close to systembolaget 

Close to major roads 

Situation of safety and security 

Teenagers groups 

Drunk people 

Strangers 

Graffiti 

Litter 
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Appendix 2 

Table A: Parks visited during field work. 

Classification of parks selection based on categorization of Socio top map type 

Types name* 

(English) Swedish 

Name Of Park Municipality Visited 

Bathing Badplats  Hornstull X 

Mountain park Bergspark Vanadislunden Vasastan X 

Avenue Esplanad Karlavägen Karlaplan X 

Grass park 

Gräspark 

Järvafältet 

husbydelen 

Kista  

Pedestrian Gågata Sergelgatan Norrmalm X 

Ip Ip Brobänken Norrmalm  

Berth Kaj Blasieholmskajen Norrmalm X 

Neighbourhood 

park Kvarterspark 

Kristina vägen Liljeholmen X 

Cemetery Kyrkogård Klara kyrkogård Norrmalm X 

Landscape park Landskapspark Aspuddsparken Aspudden  

Playgrounds 

Lekplats 

Borgmästare 

Skyttes lekplats 

Skarholmen  

Natural blocks Naturkvarter Stiftpennan Liljeholmen X 

Natural parks 

Naturpark 

Norra 

nybohovsberget 

Liljeholmen X 

Cultivation 

odling 

Fågelsångens 

koloniomröde 

Liljeholmen  

Park blocks Parkkvarter KTHs entre Noradjurgarden X 

Forest Skog Sofiaparken Noradjurgarden X 

School yard Skolgård Akalla skolgård Akalla X 

Beech park Strand park Liljeholmen strand Liljeholmen X 

Square Torg Sergels torg Central X 

Square park Torg park Karlaplan Karlaplan X 

Clog Täppa Riddarhusets 

Trädgård 

Gamla stan  

Wet lands Våtmark Högalidsparkens 

parklek 

Hornstull X 

 

*source: Metadata Sheet: Sociotopkartan Created by Alexander Ståhle (2006)
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Appendix 3 

Variables summary of Hedonic price equation 

Variable Description Unit 

Price Transaction price SEK 

Area Living area Square meter 

Room No. of room Number 

Fee Monthly fee SEK 

Age1 Before 1900 Binary 

Age2 1900-1930 Binary 

Age3 1930-1945 Binary 

Age4 1945-1965 Binary 

Age5 1965-1993 Binary 

Age6 1990- Binary 

New Sale year = building year Binary 

Elev Elevator in the house Binary 

Balc Balcony in the apartment Binary 

First First floor Binary 

Top Top floor Binary 

 

Externality data and sub-market characteristics 

 

Variable Description Unit 

Water100 100 meter buffer from water Binary 

Water300 300 meter buffer from water Binary 

Water500 500 meter buffer from water Binary 

Sub100 100 meter buffer from subway station Binary 

Sub300 300 meter buffer from subway station Binary 

Sub500 500 meter buffer from subway station Binary 

Train100 100 meter buffer from commuting train 

station 

Binary 

Train300 300 meter buffer from commuting train 

station 

Binary 

Train500 500 meter buffer from commuting train 

station 

Binary 

Road100 100 meter buffer from highway Binary 

Road300 300 meter buffer from highway Binary 
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Road500 500 meter buffer from highway Binary 

Main100 100 meter buffer from main street Binary 

Main300 300 meter buffer from main street Binary 

Main500 500 meter buffer from main street Binary 

Appendix 4 

 

Crime data 

Variable Description Unit 

Crime Crime rate per 10,000 inhabitants Ratio 

Robbery Robbery per 10,000 inhabitants Ratio 

Vandalism Vandalism per square meter of area Ratio 

Violence Outdoor violence per 10,000 inhabitants Ratio 

Burglary Residential burglary per 10,000 

inhabitants 

Ratio 

Theft Theft per square meter of area Ratio 

 


