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Abstract 

This paper examines the impact of confirmed shootings on the attractiveness of a 

neighborhood, measured through local housing prices, in Sweden’s major metropolitan areas 

during 2016-2019. A novel difference-in-differences approach is proposed where control 

groups are selected from areas that will be exposed to shootings in the near future but have not 

yet been so, thus mitigating the problem from previous studies that shootings might be a result 

of underlying unobserved factors for the neighborhood. The results are inconclusive overall 

apart from Uppsala, where the estimate is negative and significant, indicating a 4.8 percent 

drop in nearby housing prices after a shooting. Multiple alternative specifications are used to 

test the robustness of the results. Overall, the negative estimate for Uppsala seems quite stable, 

whereas the estimated impact in other regions remains insignificant. One potential explanation 

could be that gun-violence is a rather new phenomena in Uppsala relative to the other regions, 

which could make the effect of a shooting in Uppsala more pronounced. A consideration for 

policy makers may then be that programs aiming to reduce gun-violence will have a larger 

economic impact in areas where shootings are a relatively new and arising problem. 
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1. Introduction 

Sweden, together with its Nordic neighbors, consistently rank among the safest countries in the 

world (see e.g. Global Peace Index 2021, 2021). Unfortunately there are signs of rather 

alarming changes in Sweden with regards to violent crime over recent years. While homicide 

levels in Sweden are relatively low from a global perspective (UNODC, 2019), the number of 

gun homicides has increased at a steady rate since 2005 and even more so compared to other 

European countries (Brå, 2021a). In 2020, firearms were used in 48 out of the 124 confirmed 

homicides in Sweden and are strongly linked to criminal milieu in socially disadvantaged areas 

(Brå, 2021b). The increase in gun homicide and gun violence has drawn a lot of media 

attention, not only in the local press but in global media as well (see e.g. “Guns galore”, 2021; 

Kim, 2021; Callaghan, 2021). It has also led to several political initiatives in Sweden, such as 

the “Stop shooting”-campaign1 by the Social Democratic Party aiming to prevent shootings 

and other violent crime (“Sluta skjut,” 2021). It is therefore somewhat surprising that research 

on the effects of gun violence on the local community is quite sparse. The aim of this paper is 

to study the impact of confirmed shootings on the attractiveness of a neighborhood, measured 

through local housing prices, in Sweden’s major metropolitan areas during 2016-2019. 

 Gun-violence differs from other types of crime in noticeable ways which could 

accentuate the effect on the local neighborhood, or have a different impact compared to overall 

crime levels in the area. Gun-related violence may not only affect the persons who are directly 

involved or happen to be near the shooting when it happens. The sound of a gunshot or the 

knowledge that a shooting has happened nearby is likely to produce fear and cause residents to 

feel less safe in that neighborhood (Zaluar, 2012). An increased media coverage of shootings 

in an area may also impact peoples’ willingness to pay for a property in that neighborhood 

(Morena-Medina, 2021).  Furthermore, gun-related violence can affect people’s perception of 

a neighborhood through property damage; Gibbons (2004) finds that criminal damage to 

dwellings such as graffiti, vandalism and arson, has a significant, negative impact on property 

prices in the Inner London area.  

In this paper housing prices are used as a measure of how gun-violence might affect the 

perception of a neighborhood. Previous research has shown that crime has a significant, 

negative impact on property values (e.g. Thaler, 1978; Rizzo, 1979; Naroff et al, 1980; Dubin 

and Goodman, 1982; Gibbons, 2004; Munroe, 2007; Bowes and Ihlanfeldt, 2011; Pope, 2008; 

 
1 Translated from Swedish: “Sluta skjut”. 
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2012; Ceccato and Wilhelmsson, 2011; 2012; 2021) but few have studied the impact of gun 

violence specifically.   

There are several previous studies that have examined the relationship between housing 

prices and crime for the Swedish market, mainly focusing on the Stockholm metropolitan area. 

Ceccato and Wilhelmsson (2012) show that vandalism and fear of an area can affect housing 

sales negatively and in Ceccato and Wilhelmsson (2019) the same authors find a negative 

impact on house prices from proximity to so-called crime hot spots. Looking at a non-

metropolitan area Wilhelmsson and Ceccato (2015) finds that burglaries affect property prices 

negatively in the Swedish municipality of Jönköping for some years but not others.  

The research most closely related to this paper is a recent study by Wilhelmsson et al 

(2021). The authors examine the effect of gun-related violence over one year, 2017-2018, on 

housing prices in the Stockholm metropolitan area. They aim to estimate the short-term effects 

of a shooting on properties located in the same residential area using an empirical approach 

that combines a regression discontinuity design with a treatment/control setting. The treatment 

group is defined as objects sold within a 1 km radius of a shooting whereas the control group 

consists of objects at least 1 km away from the shooting but no more than 10 km. The impact 

of shootings on price are then analyzed for each shooting within a ±200-day period around the 

shooting date. The authors find that confirmed shootings does affect the property values of 

local real estate and that the effects, although quite small, are relatively persistent.  

A key challenge when studying the impact of a shooting on the nearby area is to find a 

relevant counterfactual, i.e. how the perception of a neighborhood, in terms of housing prices, 

would have changed if no shooting had occurred. Here it is important to acknowledge that the 

occurrence of gun-violence might be a proxy for underlying unobservable factors that, if 

possible, should be the same for the treated and control group. Looking solely at the distance 

relative to a shooting when defining a control group, as in Wilhelmsson et al, can therefore be 

misleading. This paper proposes a novel difference-in-differences approach, comparing the 

effect of a shooting on real-estate prices with a carefully selected control group. Control 

properties are selected from areas that will be exposed to shootings in the near future but have 

not yet been so, thus mitigating the problem from previous studies that shootings might be a 

result of underlying unobservable neighborhood characteristics. To control for individual 

housing characteristics a hedonic price function is added to the difference-in-differences 

model. To my knowledge this approach has not been used before to study the link between 

gun-related violence and property prices. The dataset contains the date and exact location 

coordinates of confirmed shootings in the Stockholm, Gothenburg, Malmö and Uppsala 
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metropolitan areas during 2016-2019, as well as detailed data on the properties sold during 

2016-2020. This paper therefore adds to the previous study by Wilhelmsson et al (2021) by 

both introducing a new empirical method that addresses potential problems with their study, as 

well as using an expanded dataset in both time and geographical dimensions. 

The remainder of this paper is structured as follows. Section 2 will present the data 

used, followed by section 3 which describes the empirical strategy. In section 4 the baseline 

results are presented, along with robustness tests and tests of the validity of the underlying 

assumption. Section 5 discusses the results and concludes.  

2. Data 

2.1 Data for shootings 

The data for shootings is supplied by the Swedish Police and contains confirmed shootings in 

Sweden’s four largest metropolitan areas during the period 2016-2019: Stockholm, 

Gothenburg, Malmö and Uppsala. According to the police, a confirmed shooting is when 

“projectiles with gunpowder-laden weapons have been fired and there are traces of this in the 

form of bullets, sleeves or damage to materials or people due to the shooting, or that there is 

more than one independent eyewitness to the shooting. The shooting must also be illegal and 

not manifestly unintentional.”2 The dataset includes the date and location coordinates for each 

shooting. Shootings where the exact date is not clearly specified, or coordinates are missing 

are excluded from the analysis.  

The map in Figure 1 illustrates the metropolitan areas covered with all confirmed 

shootings for the sample period marked out. There were 810 confirmed shootings in total 

during 2016-2019. Figure 2 shows how many shootings occurred per year for each 

metropolitan area, the majority of which occurred in Stockholm, followed by Malmö, 

Gothenburg and lastly Uppsala. Stockholm had over a hundred shootings per year during 2016-

2018 but slightly less than a hundred in 2019. Malmö showed a sharp increase in the number 

of shootings in 2017 but has since decreased somewhat over the following years. Gothenburg 

displays a more volatile pattern, with a decrease in 2017 followed by an increase in 2018 and 

then the number of shootings dropped again in 2019. The most dramatic change is recorded for 

Uppsala where there was only one single confirmed shooting in 2016 but in the years 2017-

2019 shootings increased substantially and show 32 shootings in 2019. Uppsala is the only city 

 
2 Translated from Swedish. https://polisen.se/om-polisen/polisens-arbete/sprangningar-och-skjutningar/  

https://polisen.se/om-polisen/polisens-arbete/sprangningar-och-skjutningar/
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where there was an increase in the number of shootings in 2019 and was for the same year the 

region with the highest number of shootings per capita (“Uppsala värst,” 2021). 

 

 

Figure 1. All confirmed shootings during 2016-2019 for the Gothenburg, Malmö, Stockholm and Uppsala 

metropolitan areas. The map illustrates the southern half of Sweden, with the municipalities included in the 

respective metropolitan areas shaded in dark gray. The Uppsala metropolitan area is hatched to distinguish it from 

the Stockholm metropolitan area.   

 

Figure 2. Number of shootings per year in 2016-2019 for the metropolitan areas covered in the whole sample.  
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Lastly, the dataset includes information on how many persons died or were injured at each 

shooting. Figure 3-5 illustrates all confirmed shootings by geographical location for each 

metropolitan area, with the severity of the outcome marked. A red circle is a shooting resulting 

in at least one death, a green square indicates that at least one person was injured but no deaths 

and a blue triangle represents that there were no deaths or injuries. As can be seen from the 

figure there have been several cases of fatal shootings in all areas during 2016-2019. 

Furthermore, it is quite clear from the figures that certain areas are more plagued by gun 

violence than others.  

 

   

Figure 3. All confirmed shootings in the Gothenburg (left) and Malmö (right) metropolitan areas during 2016-

2019, categorized by outcome severity.  Shootings with fatal outcomes are marked by red circles, cases with 

injuries as green squares and shootings with no confirmed physical harm as blue triangles.  
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Figure 4. All confirmed shootings in the Uppsala (left) and Stockholm (right) metropolitan areas during 2016-

2019, categorized by outcome severity.  Shootings with fatal outcomes are marked by red circles, cases with 

injuries as green squares and shootings with no confirmed physical harm as blue triangles.  

 

2.2 Housing data 

The housing data comes from Svensk Mäklarstatistik AB and covers the majority of individual 

property sales in Sweden during 2016-2020 that took place through a broker.3 This includes 

the sales of dwellings in housing cooperatives (mainly housing cooperatives part of a 

condominium) and privately owned houses or cottages.  

The dataset contains location coordinates for each property as well as housing 

characteristics such as living area, number of rooms, build year, plot area (for houses) and 

monthly association fees (for housing cooperatives in condominiums). The dataset also 

includes the final (contracted) price and the contract date. Variables with a high share of 

missing values are excluded from the dataset, e.g. which floor the apartment is on, whether the 

property has a balcony etc. It is important to keep in mind that excluding these variables may 

be problematic if they represent important characteristics of a property which could affect its 

value, and thus leading to omitted variable bias. Properties with missing or unusual contract 

date are excluded, as well as properties with missing location coordinates. The sample does not 

 
3 About 80-90 percent according to Svensk Mäklarstatistik. 
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include newly built properties, defined as properties that are built and sold in the same or later, 

as these are usually sold at a fixed price. Properties that have missing values for the control 

variables listed in Table 1 are excluded from the data. Further sample restrictions include 

properties with missing or unusual contract price (sold for <1,000 SEK); objects that have an 

ad date before July 2015 (excluding objects that have been on the market for over 6 months); 

living area under 10 or over 500 square meters; properties with zero or more than 30 rooms. 

For housing cooperatives, properties with a monthly fee under 100 or over 100,000 SEK are 

excluded. For houses, the sample is restricted to properties with a plot area between 10 and 

100,000 square meters. This leaves us with a sample of 328,703 housing cooperatives and 

138,862 houses. Summary statistics for the contract price and housing characteristics for the 

remaining observations are presented in Table 1. 

 

Table 1. Summary statistics for properties sold in the metropolitan areas (pooled). 

   Mean Median SD Min Max N 

Housing cooperatives  
      

 Contract price (SEK) 2,890,696.9 2,500,000 1,871,888.4 10,000 6,000,0000 328,703 

 Build year 1966.8 1964 33.6 1400 2019 328,703 

 Living area (m2) 67.1 65 25.2 10.7 396 328,703 

 Number of rooms 2.5 2 1 1 10 328,703 

 Monthly fee (SEK) 3,736.8 3,641 1,435.9 132 72,669 328,703 

       

Houses        

 Contract price (SEK) 3,984,108.7 3,550,000 2,577,535 80,000 3,750,0000 138,862 

 Build year 1964.7 1970 30.3 1592 2019 138,862 

 Living area (m2) 128.8 125 42.8 12 499 138,862 

 Number of rooms 5.2 5 1.5 1 23 138,862 

 Plot area (m2) 1,345.9 853 2,894.3 13.9 99,641 138,862 

 

3. Empirical Strategy 

The impact of gun-related crime on property prices is estimated using a difference-in-

differences model combined with a hedonic price function. The difference-in-differences 

approach offers a way to study the effects on nearby housing prices around a shooting in 

comparison to a control group, which has not been exposed to a shooting. The impact of a 
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shooting is assumed to be local in both space and time. The empirical strategy will thus focus 

on properties sold in the major metropolitan areas that are located within 1 kilometer (km) of 

at least one shooting and was sold within a ±30-day time window around the date of the 

shooting. The control group is selected individually for each treated shooting, from areas that 

will experience shootings over the following year but are not exposed to a shooting at the time 

of the “treatment” shooting.  

To control for price differences due to housing characteristics, a hedonic price function 

(Rosen, 1974) is included in the difference-in-differences model. A hedonic price function 

relates the equilibrium price of a good to that goods’ associated amenities or disamenities. In 

the case of housing these may include the number of rooms, build quality and ocean view, as 

well as neighborhood characteristics such as accessibility to public transport, school quality 

and crime levels. These housing and neighborhood characteristics are non-marketed and can 

be seen as “tied bundles of characteristics'' as each attribute is tied to a specific property and 

the property is sold as one entity; for example, there is no explicit price for an extra room 

(Silver, 2016). Hedonic price theory therefore offers a way to measure the capitalization of 

certain attributes in housing values and estimate the marginal willingness to pay for a 

characteristic. 

However, there are empirical challenges associated with hedonic pricing models. All 

relevant housing characteristics and neighborhood attributes cannot be observed, meaning that 

estimates likely suffer from omitted variables bias and endogeneity problems (Gibbons and 

Machin, 2008). This problem is mitigated by combining the hedonic price function with a 

difference-in-differences model, utilizing confirmed shootings as an exogenous change in 

crime or the level of perceived safety in the area. Similar approaches have been used in previous 

studies to estimate the effect of other neighborhood attributes on property prices. For example, 

for the Swedish housing market, Ando et al (2017) studies the impact of a property’s proximity 

to nuclear power plants following the Fukushima disaster, and Blind and Dahlberg (2020) 

examine the effect of the first public call to prayer from a mosque in Botkyrka municipality. It 

should be noted that it is not completely random when or where shootings occur. Sturup et al 

(2018) finds that shootings tend to be linked in Swedish metropolitan areas in the sense that if 

one shooting happens, there is an increased probability in both time and space for another 

shooting. Gerell et al (2021) finds that gun violence in Sweden is strongly concentrated to open 
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drug markets, and even more so to open drug markets in so-called “vulnerable neighborhoods''.4 

Still, shootings are relatively rare events and for the purpose of this paper the exact date and 

location of a shooting is assumed to be exogenous, which is exploited to compare prices of 

properties sold nearby around the shooting date. 

The basic difference-in-differences regression combined with a semi-log hedonic price 

function is specified as follows: 

𝑙𝑛(𝑃𝑖𝑐𝑡) = 𝛼𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 + 𝛾𝐴𝑓𝑡𝑒𝑟𝑖𝑡 + 𝛽(𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 ∗ 𝐴𝑓𝑡𝑒𝑟𝑖𝑡) + 𝜃𝑋𝑖𝑡
´ + 𝛿𝑌𝑒𝑎𝑟𝑡 + 𝜎𝑐 + 휀𝑖𝑐𝑡   (1) 

where 𝑙𝑛(𝑃𝑖𝑐𝑡) is the log of the selling (contract) price for property i in neighborhood c at time 

t, 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 is a dummy variable that takes the value 1 if property i is sold within 1 km of a 

shooting within a 60-day time window around the shooting date. 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 takes the value 

0 for the control group, defined as properties that are sold within 1 km of a shooting that 

occurred within 2-12 months after the treatment shooting date. Control properties must also be 

located at least 2 km away from that shooting, assuming that these properties are far enough 

from the shooting to not be directly affected. Finally, control properties must be in the same 

metropolitan area as the treatment shooting.5 𝐴𝑓𝑡𝑒𝑟𝑖𝑡 is a dummy variable that takes value 1 if 

property i, is sold after the treatment shooting date at time t. (𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 ∗ 𝐴𝑓𝑡𝑒𝑟𝑖𝑡) is the 

interaction term that takes the value 1 if property i is included in the treatment group and is 

also receiving treatment in time period t (i.e. sold 1-30 days after the treatment shooting).  

Hence 𝛽 is the parameter of interest, showing the effect on the selling price for a property being 

located close to a shooting, after the shooting has occurred. 𝑋𝑖𝑡
´

 is a vector of property-specific 

characteristics, listed in Table 1, and 𝑌𝑒𝑎𝑟𝑡 is an annual effect, indicating the year the property 

was sold.  𝜎𝑐 are neighborhood fixed effects, defined at congregation or, alternatively, district, 

level.6 휀𝑖𝑐𝑡 is an error term.  

To illustrate the variable construction process starting with the treated group, consider 

figure 5, where one specific shooting is used as an example. All housing sales within a 1 km 

radius of the shooting are identified. In the next step, all sales that did not happen within a 60-

day window of the shooting are excluded, leaving those observations that are located close to 

a shooting both by geographical distance and in time. In figure 5 housing sales are marked with 

 
4 The potential impact on the results of the existence of such neighborhoods my data is discussed further below 

in the sensitivity analysis. 
5 Both the minimum and maximum distance requirement is varied in the robustness analysis. 
6 Districts are a somewhat narrower geographical division used for the Swedish census, here used as an alternative 

to congregations in the robustness analysis (Produktbeskrivning - GSD-Distriktsindelning, 2018).  
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green if they occurred within 30 days before the date of the treatment shooting and red if the 

property was sold within 30 days after. The latter group is the one actively treated, i.e. exposed 

to the shooting. 

 

Figure 5. Example of data selection process for each shooting. As illustrated by the circle all transactions within 

a 1 km radius from the coordinates of the confirmed shooting are included. Sales within 30 days before are marked 

with green and red if they happened within 30 days after. 

 

The purpose of the control group is to provide a group of properties that are similar to those in 

the treatment group but where no treatment occurs, i.e. in this case no shooting. This makes it 

possible to compare the impact on house prices for a neighborhood exposed to a shooting with 

a similar neighborhood where no shooting occurred. The challenge with an event such as gun-

violence is that it might itself represent underlying factors in the neighborhood that are hard to 

observe. Therefore, simply choosing control objects based on enough distance away from the 

shooting event and/or control for other neighborhood characteristics might give misleading 

results. For example, in Wilhelmsson et al (2021) the control group is defined as objects that 

are at least 1 km away from the shooting but not more than 10 km, presumably the idea being 

that control properties should have enough distance to the shooting not to be affected but close 

enough that local area characteristics are similar. However, neighborhoods in metropolitan 

areas can show vastly different characteristics even when located very close to each other.7 

 
7 For Stockholm a well known example is the neighborhoods of Gamla Enskede and Enskededalen (Hellberg, 

2018). 
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This paper mitigates this problem by choosing the control group from neighborhoods that will 

experience shootings in the future but are not exposed to shootings at the time of the shooting 

for the treated group. At the same time, future shootings for the control group should not occur 

too far ahead in time to avoid other changes affecting the neighborhood. More specifically 

control objects for a treatment shooting are chosen so that they will be within 1 km of a 

confirmed shooting 2-12 months after the treatment shooting date. It is also required that the 

control objects have not experienced any shootings in the most recent three months. 

Furthermore, control objects must be at least 2 km away from the location of the shooting for 

the treated group, as illustrated in Figure 6. This is to ensure that the control objects are not 

close enough to the treatment shooting to be affected and thus taint the estimated effects. As 

for the treated group, only objects sold within 30 days before the shooting date, marked as 

green in Figure 6 and within 30 days after, marked as red, are included.  

 

Figure 6. Example of data selection process for the control group. As illustrated by the circle all transactions 

within a 2 km radius from the confirmed coordinates of the (treatment) shooting are excluded. Sales within 30 

days before the date of the shooting are marked with green and red if they occurred within 30 days after. 
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Finally, for a shooting to be included in the analysis a minimum requirement of at least 10 

observations is imposed, before and after the shooting respectively; both for the treatment 

group and the control group. In Table 2 the summary statistics are shown for each group.8 The 

price is lower on average for the treated group compared to the control group while the control 

variables are very similar for both groups.  

 

Table 2. Summary statistics by treatment and control group. 

 Mean Median SD Min Max N 

All Treated group  
      

 Contract price (SEK) 2,854,660.2 2,450,000 1,842,133.5 66,184 29,000,000 23,591 

 Build year 1962.2 1963 29.6 1722 2017 23,591 

 Living area (m^2) 70.4 66 30.1 11.1 348 23,591 

 Number of rooms 2.7 2 1.3 1 17 23,591 

 

All Control group  

 Contract price (SEK) 3,654,881.7 3,100,000 2,006,476.3 282,000 20,500,000 176,550 

 Build year 1961.8 1960 30.9 1700 2017 176,550 

 Living area (m^2) 70.1 65 32 13 430 176,550 

 Number of rooms 2.8 2 1.3 1 12 176,550 

Notes: Housing cooperatives and houses are pooled in the respective groups. 

 

The neighborhood fixed effects are defined at congregation level or alternatively at the 

somewhat more granular level of districts. Figure 7 shows a basic map where the neighborhood 

borders, in this case districts, have been added. All standard errors are clustered at the same 

level as the neighborhood fixed effects.  

 
8 Please note the data presented in Table 2 is before the minimum observation requirement is imposed. 
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Figure 7. Map showing district borders. The map illustrates the southern half of Sweden, with the municipalities 

included in the respective metropolitan areas shaded in dark gray. The Uppsala metropolitan area is marked in a 

darker gray to distinguish it from the Stockholm metropolitan area.   

 

4. Results 

4.1 Baseline results 

The baseline results from estimating equation (1) for single-family homes and housing 

cooperatives together9 are presented in Table 3. Results are presented for each metropolitan 

area separately, as well as for all areas pooled. Here spatial fixed effects are implemented at 

the congregation level.10 As can be seen from the table the estimated effects of shootings are 

mixed and overall not significant. Only the results for the Uppsala metropolitan area show a 

 
9 Due to the rather small number of observations for houses the regressions are run separately for the two 

housing categories as a robustness check in Section 4.2. 
10 As an alternative specification these results are re-estimated using district levels. See Table A9 in Appendix 

A. 
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significant, negative, effect of a shooting on property prices.  The estimate for Uppsala 

indicates a 4.8% decrease in prices for nearby real estate after a shooting occurred.     

Table 3. Estimated effect on ln(price). 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All  

 Treatment*After .004 .025 -.008 -.048** .001 

   (.019) (.013) (.01) (.017) (.008) 

 Observations 2,849 7,355 100,264 1,867 112,335 

 R-squared .855 .766 .836 .678 .846 

 Adj R2 .853 .765 .836 .676 .845 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 

To study whether the severity of the outcome of a shooting, i.e. fatal or not, will affect the 

results, equation (1) is re-estimated separately for the following three scenarios: no injury, at 

least one injured or at least one fatal outcome. Tables 4-6 show these results for each region 

separately and all areas pooled. The results for outcomes with no injury, see Table 4, mainly 

confirms the results from the baseline regression. Uppsala still shows a negative and significant 

effect, Stockholm is negative but not significant and Malmö and Gothenburg are still positive 

and not significant. Looking at Table 5 and cases where someone was injured but no one was 

killed the results change somewhat. The effect for Uppsala is still negative but now Gothenburg 

also shows a negative effect, whereas Stockholm changes sign to positive. Finally Table 6 

shows the results for shootings with lethal outcomes. Here all effects are positive but none are 

significant.11 

 

  

 
11 Uppsala had an insufficient number of observations for some outcomes and hence no results are reported for 

these cases.  
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Table 4. Estimated effect on ln(price), using only shootings where no one was injured. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All  

 Treatment*After .012 .036 -.019 -.07** -.006 

   (.025) (.02) (.017) (.027) (.014) 

 Observations 944 3,574 70,554 1,174 76,246 

 R-squared .871 .774 .836 .694 .843 

 Adj R2 .867 .773 .835 .691 .843 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 

 

Table 5. Estimated effect on ln(price), using only shootings where at least one person was 

injured but had no fatal outcomes. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All  

 Treatment*After -.027 .03 .013* -.025 .014* 

   (.021) (.017) (.008) (.023) (.008) 

 Observations 1,286 1,822 18,594 583 22,285 

 R-squared .858 .739 .856 .728 .865 

 Adj R2 .854 .737 .856 .721 .865 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Housing cooperatives and houses are pooled. Control variables used are build year, living area (m2), living 

area (m2) squared and number of rooms. 
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Table 6. Estimated effect on ln(price), using only shootings where at least one person died. 

      (1)   (2)   (3)   (4) 

       Gothenburg    Malmö    Stockholm    All  

 Treatment*After .067 .008 .011 .006 

   (.043) (.026) (.013) (.009) 

 Observations 619 1,959 11,116 13,804 

 R-squared .893 .833 .878 .887 

 Adj R2 .89 .832 .878 .886 

 Control variables Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 

 

The overall results from the baseline regression do not indicate a strong impact of a shooting 

on nearby real estate values. Only Uppsala shows a significant, negative, effect. There are many 

potential explanations to the weak results and several of those will be explored further in the 

robustness analysis below. However, in the case of Uppsala, it is worth noting that this is the 

area showing the most rapid increase in shootings over recent years. Therefore it might be that 

buyers in Uppsala are more prone to change their perception of a neighborhood due to a 

shooting than buyers in e.g. Stockholm, where shootings have been frequent over a longer 

period. The idea of some areas being more used to shootings and how this might affect the 

results is investigated in the following section.    

 

4.2 Robustness analysis 

In analyzing the effect of gun-violence on real estate values above it is assumed that a shooting 

changes the perception of the neighborhood, hence affecting consumers’ willingness to pay a 

certain price for a property in that area. One potential issue with this assumption is that some 

areas might be so used to crime and violence that a new shooting only has a marginal effect 

compared to an area with a low crime rate. To investigate this further data from the Swedish 

Police is used to identify sales in neighborhoods the police have confirmed unsafe and 

particularly exposed to crime, so called vulnerable areas.12 To illustrate, figure 8 shows the 

 
12 A term introduced by the Swedish Police indicating a neighborhood “characterized by low socioeconomic 

status where criminals have impact on the local community” Translated from Swedish. https://polisen.se/om-

polisen/polisens-arbete/utsatta-omraden/  

https://polisen.se/om-polisen/polisens-arbete/utsatta-omraden/
https://polisen.se/om-polisen/polisens-arbete/utsatta-omraden/
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vulnerable areas for Stockholm together with confirmed shootings. Perhaps not surprisingly it 

is quite easy to spot clusters of shootings overlapping with vulnerable areas, for instance in the 

north-western parts of the Stockholm region. Similar maps are presented for the other 

metropolitan areas in Appendix C.  

 

 

Figure 8. Map over vulnerable areas (hatched) for the Stockholm metropolitan area, according to the list released 

in 2015. Blue circles mark shootings that occurred during 2016-2019. 

 

Using geographical boundaries for the vulnerable areas and coordinate data for the real estate 

sold, a dummy variable is created taking the value of one if an object is located in a vulnerable 

area and zero otherwise. The results from adding the dummy to the baseline regression can be 

found in Table A1 in Appendix A. The baseline model was also re-estimated allowing the 

treatment effect to differ for vulnerable areas, the results can be found in Table A2 in Appendix 

A. As can be seen from Tables A1 and A2, controlling for vulnerable areas does not affect the 

estimated impact of shooting on house prices in any significant way.13 Finally the baseline 

results are re-estimated with observations from vulnerable areas excluded completely, which 

does not alter the results significantly.14  

 
13  It can be noted that houses in these areas show substantially lower real estate prices on average, the coefficient 

for the vulnerable areas indicates about twenty percent lower prices for these areas. 
14 Results are available upon request. 
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While controlling for vulnerable areas does not change the results in any significant 

way, people's perception of a neighborhood in relation to a shooting could still serve as one 

potential explanation for the weak effects found so far. For example, it could be that many 

shootings end up in one of two categories. Either the shooting occurs in a neighborhood where 

shootings are so common that it will not change the perception of prospective buyers; or it 

occurs in a neighborhood where shootings are so rare it is seen as a one-time event and will not 

change the perception of prospective buyers. One way to explore this further would be to look 

at repeated shootings and how the impact varies between a first time shooting or a second, third 

and so on. Another factor that could impact the perception of a shooting is to what extent it 

features in the news. In a recent paper Moreno-Medina (2021) explores how media coverage 

of crimes can affect housing prices and indeed finds that the degree of media coverage of a 

homicide affects the impact the crime has on nearby real estate values. Analyzing repeated 

shootings or the effect of a shooting conditional on the media coverage are beyond the scope 

of this paper but are interesting areas to explore for future research. 

 In the basic model sales prices from housing transactions are used as an indicator of the 

attractiveness of an area. While final sale price is the commonly used as an outcome variable 

when studying effects of crime on the housing markets, alternative outcomes could offer 

additional insight. As a robustness test the model is estimated using two such alternative 

measures. The first variable is how many days a property is on the market after it has been 

listed until it’s sold. If a shooting makes a neighborhood less attractive, a potential impact could 

be that it takes longer for a property to sell. The second outcome variable tested is the difference 

between the listed (ad) price and the final (contracted) price. A high demand for real estate in 

a neighborhood is likely to result in more bids on listed properties and hence a higher final 

price relative to the listed prices.   

The results of the alternative outcome variables are presented in Table A3-A4 in 

Appendix A. The estimated effect shown in Table A3 would suggest that properties are on the 

market for a shorter time following a shooting in Uppsala and Malmö and for Malmö this effect 

is significant at the 5% level. Turning to the effect on how much the contracted price changes 

relative to the listed price, presented in Table A4, Uppsala shows a significant positive effect 

indicating that prices go up more, relative to the listed price, after a shooting. This seems 

somewhat contradictory to the negative estimated effect for the baseline model. One potential 

explanation could be that real estate agents will react to a shooting and lower the listed prices 

accordingly, thus creating a lower base to to compare the sales price to after a shooting. 
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Another robustness check of the specification is to vary the distance from the treatment 

shooting for the control group. The original control group was chosen based on areas that will 

experience shootings at a future date and be at least 2 km from the treatment shooting. To test 

the sensitivity of the choice of minimum distance from the treated shooting, equation (1) is re-

estimated using 3 km and 5 km respectively. The results of the different distance specifications 

are presented in Table A5-A6 in Appendix A. As can be seen from Table A5, increasing the 

minimum distance to 3 km shows very similar results to the baseline model. More interestingly, 

increasing the minimum distance to 5 km results in a negative estimated effect for all regions, 

although only Uppsala is significant. This could indicate that increasing the distance to the 

shooting for the control group might help in separating the effect of a shooting on house prices 

on treated vs control. Finally the original minimum distance of 2 km is combined with a 

maximum distance of 10 km, in the same vein as Wilhelmsson et al (2021). These results are 

presented in Table A7. As in the baseline case Uppsala and Stockholm show a negative impact, 

however Uppsala is no longer significant.  

The number of single-family homes sold close to a shooting, in time and distance, is 

quite limited in many cases. Using a minimum requirement of at least ten observations, before 

and after a shooting for both treated and control groups resulted in many shootings being 

excluded for houses. Therefore the two main types of dwellings, houses and housing 

cooperatives, were pooled in the basic regressions. As a robustness test the baseline regression 

was estimated for the house and housing cooperative separately but with a lower minimum 

observation requirement for houses.15 The results are presented in Table A8 in Appendix A. 

Some interesting observations are that the total effect is negative, significant at the 10% level, 

for all houses pooled. Looking at regions, single-family homes in both Gothenburg and 

Stockholm show negative effects, both significant at the 10% level. For apartments Malmö 

shows a positive effect, significant at the 10% level whereas for both Stockholm and Uppsala 

the effect is negative.  

 

4.3 Testing the validity of common trends assumption 

For a difference-in-differences model the key identifying assumption is that of common trends, 

i.e. if no treatment is introduced, the difference between the treatment and control group should 

be fixed over time. The validity of this assumption is often tested by studying the development 

 
15 The minimum requirement for houses was lowered to at least 3 observations before/after for both treatment 

and control for the data for a shooting to be included in the regression. 



 23 

of the outcome variable for the two groups over time. However, with multiple and frequent 

shootings, each defining a treatment and control group, this strategy is not well suited for the 

data used in this paper. Going back in time for hundreds of shootings will not only be 

cumbersome but since shootings occur frequently it is likely that the historical data will be 

tainted by the effect of a previous shooting.  

Instead, a placebo test is used where all shooting dates are lagged by one year. This 

procedure creates a dataset with fake shooting dates for which the data selection procedure 

described in section 2 is computed and the basic regression is re-estimated. If there is an effect 

on house prices from being exposed to a shooting the placebo data should not show an effect, 

since no treatment occurred. The results from the placebo test can be found in Table D1 in 

Appendix D. As expected in the absence of treatment, the estimated effects are close to zero 

and not significant. Thus, the placebo test supports the validity of the common trends 

assumption.  

5. Conclusion 

With the increase in gun-violence in Sweden the effect of shootings on local neighborhoods 

has become a widespread topic of discussion and policy debate. Combining data on all 

confirmed shootings for Sweden’s four largest metropolitan areas during 2016-2019 with 

housing transactions data, this paper studies the impact shootings have on nearby real estate 

prices.  

The results in this paper are inconclusive with regards to the effect of gun-violence on 

local housing values; the estimated effect for the full dataset combined is around zero. There 

appear to be regional differences however with negative effects for Stockholm and Uppsala 

and positive for Gothenburg and Malmö where the effect for Uppsala is significant.   The 

negative effect for Uppsala is interesting, given that Uppsala is the region out of the four with 

the most rapid increase in gun-violence. One explanation could be that the impact of gun-

violence is more pronounced for areas where it is an emerging phenomenon, as opposed to 

regions where gun-violence has been an existing problem over many years. If this is the case a 

potential consideration for policy makers may be that programs aiming to reduce gun-violence 

(e.g. “Stop shooting”) will have a larger economic impact in areas such as Uppsala where 

shootings is a relatively new, but quickly increasing, problem. 

 There are many potential reasons that the results don’t show a more pronounced effect 

and several of these are explored in this paper. For example, it could be that only shootings 
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with severe outcomes, such as injury or death, raise enough concerns that it moves the price. 

Examining the impact of gun-violence conditional on whether someone was injured or died 

from the shooting shows mixed results. It is therefore unclear if a more severe outcome would 

give a stronger effect of a shooting on housing prices. One related area to explore further would 

be the media coverage for each shooting. It is perhaps not the severity of the outcome itself that 

changes the perception of a neighborhood but how the information about that outcome is being 

spread.     

Another potential reason for the lack of an effect of shootings could be that many of the 

areas experiencing gun-violence are already perceived as unsafe to prospective buyers. 

Studying areas that the Swedish Police have identified as vulnerable, characterized by lower 

socioeconomic status and a high influence from criminals, it appears that shootings are more 

frequent in these neighborhoods. Still the estimated effect of shootings on prices does not 

change in any substantial way when controlling for these areas. One explanation could be that 

gun-violence in Sweden materializes in a rather polarized way; on the one hand as shootings 

in areas where crime and violence is common and therefore they have only marginal impact on 

prices; on the other hand shootings in areas where it is seen as a one-time event and hence have 

only marginal impact on price. 

There are several ways to expand on the analysis presented in this paper. For example, here 

each shooting is treated as a separate event and it would be interesting to conduct a careful 

analysis of the effect of repeated shootings for an area. Another potential area of research would 

be to gather data on media exposure related to each shooting. Since housing prices presumably 

are moved by the perception of unsafety, the extent of coverage in media for a specific shooting 

might determine the effect on nearby housing prices. 
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Appendices 

A: Robustness analysis 

Table A1. Estimated effect on ln(price), including a dummy for whether the property is located 

in a vulnerable area. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After .008 .024 -.007 -.048** .002 

   (.018) (.013) (.011) (.017) (.008) 

 Observations 2,849 7,355 100,264 1,867 112,335 

 R-squared .87 .774 .839 .678 .849 

 Adj R2 .868 .774 .839 .676 .848 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms.  

 

Table A2. Estimated effect on ln(price), including separate terms for Treatment, After and 

Treatment*After for properties located in a vulnerable area. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After -.017 .015 -.008 -.048** -.002 

   (.018) (.008) (.011) (.017) (.008) 

 Observations 2,849 7,355 100,264 1,867 112,335 

 R-squared .864 .775 .838 .678 .848 

 Adj R2 .862 .774 .838 .676 .848 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 
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Table A3. Estimated effect on the number of days a property is on the market, defined as 

contract date minus ad date. 

      (1)   (2)   (3)   (4)   (5) 

    Gothenburg Malmö Stockholm Uppsala All 

 Treatment*After -11.29** -.7 .372 -9.475 -.281 

   (4.649) (1.331) (1.716) (10.821) (1.345) 

 Observations 2,684 6,961 94,910 1,796 106,351 

 R-squared .022 .045 .041 .32 .063 

 Adj R2 .008 .043 .04 .314 .062 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Housing cooperatives and houses are pooled. Control variables used are build year, living area (m2), 

living area (m2) squared and number of rooms. 

 

Table A4. Estimated effect on the difference in ln(contract price) and ln(ad price). 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After -.008 .002 .001 .018*** .003 

   (.009) (.003) (.003) (.005) (.003) 

 Observations 2,599 7,318 94,092 1,828 105,837 

 R-squared .194 .142 .057 .068 .067 

 Adj R2 .182 .14 .057 .061 .066 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Housing cooperatives and houses are pooled. Control variables used are build year, living area (m2), 

living area (m2) squared and number of rooms. 
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Table A5. Estimated effect on ln(price), with control properties located at least 3 km from 

the location of the treatment shooting. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All  

 Treatment*After .002 .018 -.007 -.046* -.001 

   (.019) (.015) (.011) (.019) (.008) 

 Observations 2,787 5,588 97,070 1,535 106,980 

 R-squared .853 .775 .836 .668 .844 

 Adj R2 .851 .774 .836 .665 .844 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Housing cooperatives and houses are pooled. Control variables used are build year, living area (m2), 

living area (m2) squared and number of rooms. 

 

Table A6. Estimated effect on ln(price), with control properties located at least 5 km from 

the location of the treatment shooting. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After -.017 -.04 -.007 -.057* -.005 

   (.019) (.039) (.011) (.023) (.009) 

 Observations 2,274 1,362 89,206 1,316 94,158 

 R-squared .867 .743 .836 .679 .838 

 Adj R2 .865 .74 .836 .675 .838 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Housing cooperatives and houses are pooled. Control variables used are build year, living area (m2), 

living area (m2) squared and number of rooms. 
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Table A7. Estimated effect on ln(price), with control properties located at least located at 

least 2 km from the treatment shooting but no further than 10 km. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After .008 .025 -.011 -.04 -.002 

   (.02) (.013) (.012) (.021) (.009) 

 Observations 2,194 7,340 45,327 2,050 56,911 

 R-squared .856 .765 .827 .697 .851 

 Adj R2 .853 .764 .826 .695 .851 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 

 

Table A8. Estimated effect on ln(price), for housing cooperatives and houses separately. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

Housing cooperatives       

 Treatment*After .014 .032* -.003 -.046 .005 

   (.019) (.014) (.011) (.027) (.009) 

 Observations 2,053 5,741 81,831 1,562 91,187 

 R-squared .865 .787 .859 .75 .869 

 Adj R2 .862 .786 .859 .748 .869 

 Control variables Yes Yes Yes Yes Yes 

 

Houses      

 Treatment*After -.083* -.007 -.032* .065 -.029* 

   (.044) (.065) (.018) (.092) (.016) 

 Observations 73 58 2,029 47 2,207 

 R-squared .918 .792 .825 .815 .826 

 Adj R2 .886 .736 .821 .757 .821 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. 

Control variables used are build year, living area (m2), living area (m2) squared and number of rooms. 
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Table A9. Estimated effect on ln(price), with neighborhood fixed effects defined at the 

district level. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg    Malmö    Stockholm    Uppsala    All 

 Treatment*After .001 .029 -.007 -.046** .001 

   (.017) (.017) (.01) (.018) (.008) 

 Observations 2,849 7,355 100,264 1,867 112,335 

 R-squared .872 .801 .84 .68 .855 

 Adj R2 .869 .801 .84 .677 .854 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on districts are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. Control variables used are build year, living area (m2), living area (m2) 

squared and number of rooms. 
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B: Additional summary statistics 

 

 

Figure B1. Number of shootings during 2016-2019 for each metropolitan area, categorized by outcome severity. 

 

Table B1. Summary statistics by treated and control group for housing cooperatives. 

 Mean Median SD Min Max N 

Treated group        

 Contract price (SEK) 2,653,619 2,310,000 1,671,396.8 66,184 29,000,000 21,713 

 Build year 1962.2 1963 29.9 1722 2017 21,713 

 Living area (m^2) 65.3 63.5 23.4 11.1 332 21,713 

 Number of rooms 2.5 2 1 1 8 21,713 

 Monthly fee (SEK) 3,619.8 3,530 1,257.4 250 19,110 21,713 

 

Control group        

 Contract price (SEK) 3,490,038.5 3,000,000 1,892,506.7 282,000 19,800,000 161,008 

 Build year 1961.2 1959 31.5 1700 2017 161,008 

 Living area (m^2) 64.3 61.5 24.4 13 312 161,008 

 Number of rooms 2.5 2 1 1 8 161,008 

 Monthly fee (SEK) 3,562.2 3,462 1,333.2 218 11,664 161,008 
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Table B2. Summary statistics by treated and control group for houses. 

 Mean Median SD Min Max N 

Treated group        

 Contract price (SEK) 5,179,052.3 4,650,000 2,112,152.2 1,150,000 19,000,000 1,878 

 Build year 1962.8 1968 25.4 1800 2017 1,878 

 Living area (m2) 128.6 123 37.2 35 348 1,878 

 Number of rooms 5.4 5 1.4 2 17 1,878 

 Plot area (m2) 575.2 511.5 394.4 76 5,222 1,878 

 

Control group        

 Contract price (SEK) 5,362,581.9 4,850,000 2,330,654 850,000 20,500,000 15,542 

 Build year 1967.7 1969 22.1 1863 2016 15,542 

 Living area (m2) 130.3 125 38.6 40 430 15,542 

 Number of rooms 5.5 5 1.4 2 12 15,542 

 Plot area (m2) 627.3 518 499.5 92 6,040 15,542 

 

 

 

 

 

 

 

 

 

 

 

  



 35 

C: Vulnerable areas 

 

 

Figure C1. Map over vulnerable areas (hatched) for Uppsala, according to the list released in 2015. Blue circles 

mark confirmed shootings that occurred during 2016-2019. 

 

 

Figure C2. Map over vulnerable areas (hatched) for the Malmö metropolitan area, according to the list released 

in 2015. Blue circles mark confirmed shootings that occurred during 2016-2019. 
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Figure C3. Map over vulnerable areas (hatched) for the Gothenburg metropolitan area, according to the list 

released in 2015. Blue circles mark confirmed shootings that occurred during 2016-2019. 
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D: Placebo test 

Table D1. Estimated effect on ln(price), using placebo shooting dates. 

      (1)   (2)   (3)   (4)   (5) 

       Gothenburg Malmö    Stockholm Uppsala All 

Treatment*After .004 -.033 .006 -.009 .006 

   (.027) (.029) (.007) (.021) (.006) 

 Observations 1,185 6,463 72,082 2,766 82,496 

 R-squared .824 .756 .858 .688 .861 

 Adj R2 .82 .756 .857 .686 .861 

 Control variables Yes Yes Yes Yes Yes 

Notes: Standard errors clustered on congregations are in parentheses. *** p<.01, ** p<.05, * p<.1. Housing 

cooperatives and houses are pooled. All shootings dates are lagged by one year. Control variables used are 

build year, living area (m2), living area (m2) squared and number of rooms. 
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