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Abstract: 

IKEA is one of the world’s largest retailers, but little is known about how IKEA impact incumbent 

retailers when deciding to enter a local market. Previous studies on the effects of big-box entry on 

surrounding retailers have also generated inconclusive results, and mainly been focused towards entry 

of Wal-Mart in the United States. We contribute to this literature by investigating the effects of IKEA 

entry on revenues and employment for incumbent retail firms in three Swedish municipalities during 

2000-2010. Our results indicate that a new IKEA store increases average revenues for incumbent 

retailers within the entry municipality by 11%, but also that the effect is highly heterogeneous within 

the municipality. Retailers that were located up to 1 km from IKEA experienced a 26% increase in 

revenues when IKEA entered the municipality. However, the positive spillover effect of a new IKEA 

store on retail revenues diminished with the distance to IKEA, and turned insignificant for retailers in 

the city centers and those that were located 5-10 km from IKEA. The effects on employment were 

much less pronounced, and in most cases statistically insignificant. 
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1. Introduction 

 

Ingvar Kamprad was only 17 years when he registered the firm “Ikea i Agunnaryd” in 1943, which 

later developed into IKEA. His initial offering included a wide assortment of products, such as 

ballpoint pens and cigarette lighters, which he advertised in the local newspaper and sold by mail 

order. Furniture was incorporated into his assortment in 1948, and by using nearby manufacturers, 

exploiting the spare capacity of the milk truck to co-deliver and, later, introducing flat packages, he 

managed to avoid expensive third parties and keep the costs down, while at the same time controlling 

the greater part of the supply chain. The low costs translated into low prices and the control of the 

supply chain enabled the use of parts manufactured at different sites, but also meant less vulnerability 

to pressures from the furniture industry, which at the time of IKEA’s entry was mainly cartelized 

(Björk, 1998). 

Ingvar Kamprad opened his first IKEA store in 1958 in Älmhult, Sweden. But it was the second 

Swedish store, opened in Kungens Kurva (in Huddinge, south of Stockholm) in 1965, which became 

the breakthrough for IKEA. Other large retail stores were at that time mainly located in the city 

centers, whereas this store was located on the outskirts of Stockholm, but in an area where 100,000 

new apartments were soon to be built in the so-called Million Program
1
 (Björk 1998). Initially IKEA 

focused on locating in Scandinavia, with the first store abroad being opened outside Oslo, Norway, in 

1963. Ten years later, the chain spread to the rest of Europe, first opening a store in Switzerland in 

1973. In the mid- to late seventies the chain spread to other continents, such as Australia and Asia in 

1975, North America in 1976, and Russia in 2000 (IKEA 2012). IKEA is now one of the world’s 

largest retailers with 345 stores operating in 42 countries, over 150,000 employees (IKEA 2013), 

profits of about EUR 3.3 billion, and EUR 27.9 billion in total revenues (IKEA 2014).  

However, in spite of its notoriety, little is known about the effects on other retailers when IKEA enters 

a local market. This is surprising since local policymakers are often willing to spend a lot of resources 

to attract IKEA, suggesting that a new IKEA store is believed to make a large contribution to the local 

economy. Previous studies on of the effects of big-box entry on the surrounding businesses are mainly 

based on entry of Wal-Mart stores in the United States (Stone, 1997; Basker 2005; Artz  & Stone 

2006; Neumark et al 2008; Sobel  & Dean 2008; Hicks 2008; Jia 2008; Paruchuri et al 2009; 

Haltiwanger et al 2010; Hicks 2007; Davidson  & Rummel 2000; Zhu et al 2011; Ailawadi et al 2010; 

Artz and Stone 2012; Ozment  & Martin 1990; Merriman et al 2012), although there are some 

exceptions (Jones  & Doucet 2000; Hernandez 2003) who study the Canadian market and big-box 

entry in general. The results from these studies are ambiguous, with some finding positive (Davidson  

& Rummel 2000; Artz  & Stone 2012) and other negative (Merriman et al. 2012) impacts of big-box 

                                                      
1
 The Million Program was adopted in the 1960s in Sweden with the aim of building 1 million housing units in 

10 years amid an acute housing shortage. 
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entry on retail revenues. The findings regarding the impact on employment are also inconclusive. 

Basker (2005), for instance, found that a new Wal-Mart store increased retail employment by 100 jobs 

in the year of entry. Positive impacts on retail employment were also found by Hicks (2007), while a 

couple of studies have found the effects of big box entry to be negative (Hicks 2008; Neumark et al 

2008).  

Although the results from previous studies are inconclusive, the impact of big-box entry seems to vary 

with both time and distance from the entry location. Stone (1997), for example, found variations in 

retail revenues over time after the establishment of Wal-Mart in 13 American cities, with an initial 

increase in revenues of 41% in Wal-Mart entry towns, followed by a 4% decline in revenues compared 

to the pre-entry retail revenue levels. Davidson and Rummel (2000) also indicated that spatial 

proximity to Wal-Mart’s entry site mattered for its effect on retail revenues. Total revenues were 

found to increase by up to 41% during the first four years after Wal-Mart entered the town, while 

neighboring towns experienced a decrease of about 1% the first year after Wal-Mart made entry, 

followed by small positive changes of about 2-10% during the coming three years.  

The regional effects of a new IKEA store might, however, differ from the effects of a new Wal-Mart 

store. Most importantly, IKEA is more focused towards selling durable goods than Wal-Mart, and 

consumers might travel farther distances to buy durables compared to non-durable goods (Brown, 

1993). A new Wal-Mart store could thus be more focused towards fulfilling demand in a closer 

proximity than a new IKEA store, suggesting that the regional effects of entry might differ.  

Daunfeldt et al. (2014) is the only previous study, as far as we know, that has investigated regional 

effects when IKEA enters a local market, finding that a new IKEA store increased durable-goods 

revenues by about 20%, and employment in durable goods trade by about 17%, in the entry 

municipalities. Only small negative effects were found in neighboring municipalities. However, the 

results are based on aggregated data for the municipality, which means that we do not know how a 

new IKEA store affects incumbent retailers within the municipality. Daunfeldt et al.’s (2014) 

estimated effects also include sales and employment of IKEA itself, and therefore give no insights into 

the existence and size of possible spillover effects on other retailers.  

The purpose of this paper is to investigate the effects of a new IKEA stores on revenues and number of 

employees of incumbent retailers in the entry municipalities, and whether the effects depend on how 

far the retailer is located from IKEA. Our identification strategy is similar, but not identical, to 

Greenstone (2010), who compared incumbent manufacturing firms in counties that got a large 

manufacturing plant opening to manufacturing firms in the “runner up” counties that narrowly lost the 

plant opening. As in Greenstone (2010), we believe that IKEA choose locations to maximize profits, 

and that the entry municipalities therefore will differ substantially from a randomly chosen 
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municipality. If we are to correctly measure the spillover effect of a new IKEA on incumbent retailers 

in the entry municipality, we then first need to identify a control municipality that is identical to the 

entry municipality with respect to the determinants of incumbent retailers revenues and number of 

employees in absence of entry. This is done by logit estimations to identify control municipalities 

where IKEA has not entered, but which had a similar probability of entry as the municipalities where 

IKEA entered during 2000-2010 based on pre-entry observables on the municipality level.  

The identifying assumption is thus that the incumbent retailers in the non-entry municipalities 

suggested by the logit estimations are valid counterfactuals to the incumbent retailers in the entry 

municipalities, at least after controlling for additional municipality, industry, and firm level 

heterogeneity. The logit estimations used to find suitable non-entry municipalities is just a version of 

the propensity-score matching method suggested by Rosenbaum and Rubin (1983), and we show 

below that the control municipalities suggested by this method are not statistically different to the 

entry municipalities with respect to the pre-entry variables included in the matching procedure. Our 

method also identifies where IKEA chose to enter, both before and after our period under study, with a 

high level of accuracy, providing us with support that our method of choosing control municipalities is 

valid. Finally, the pre-entry trends in revenues and number of employees in firms located in the entry 

and control municipalities are also very similar.   

This first step minimizes municipality level heterogeneity, and provides us with the means for 

comparing retail firms located in IKEA entry municipalities both to themselves in the period before 

entry, and to similar retail firms (i.e., firms having the same retail related NACE-codes) located in 

non-entry municipalities that are as similar to the entry municipalities as possible. There could, 

however, be additional heterogeneity that needs to be accounted for in order to determine the effect of 

a new IKEA store on revenues and number of employees for incumbent retail firms located in the 

entry municipalities. In a second step, we therefore estimate a difference-in-difference regression 

model that controls for possible heterogeneity at the municipality, industry and firm level.  

Our results indicate that a new IKEA store increases revenues for incumbent retailers within the 

municipality by, on average, 11%. However, the spillover effects of a new IKEA store on incumbent 

retailers within the entry municipalities are highly heterogeneous. Retailers that are located no more 

than 1 km away from the new IKEA store experienced, on average, a 26% increase in revenues. This 

effect is reduced to 14% when including retailers located up to 2 km from the new IKEA store, and to 

9% for those retailers that are located 2-5 km away. Retailers that are located within the city centers, 

or more than 5 km away from the new IKEA store, did not experience any significant impact on 

revenues, positive or negative, following the entry of IKEA.  
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We also investigated how the new IKEA store influenced employment among incumbent retailers 

within the municipality.  These results are much weaker, indicating no statistically significant increase 

in employment due to the new IKEA.  We can thus conclude that a new IKEA store will increase 

revenues for the retail businesses that are located up to 5 km from IKEA, whereas no effect on 

revenues are observed for those retailers that are located more than 5 km away. On the other hand, a 

new IKEA store does not seem to have any effect on the number of employees for other retail firms 

that are located within the entry municipality.  

The next section summarizes retail location theories as well as previous studies on the effects of big-

box retailers on neighboring firms, while section 3 describes the data and the selection of control 

municipalities. In section 4 we present the regression model and the results. The last section discusses 

our results. 

 

 

2. Retail location theory and previous evidence on the effects of big-box entry 

 

2.1 Retail location theory 

 

As noted by McCann (2007), firms in the same industry have a tendency to cluster in the same 

geographic area. The supply-side clustering is explained by Marshall’s (1920) theory of agglomeration 

economies, where he outlines three broad areas of agglomeration economies. According to Marshall, 

firms co-locate in order to decrease input costs, facilitate labor matching by creating a local skilled 

labor pool, and benefit from knowledge spillovers (McCann 2007). Apart from the agglomeration 

economies just described, the clustering-related benefits for retailers also involve attracting consumers 

who want to minimize travel costs and uncertainty by comparison shopping (Brown 1989). It is 

predicted that agglomeration of dissimilar types of retailers under certain circumstances can generate 

more than double the profits of stores in more isolated geographical sites (Miller et al 1999). An 

additional explanation for clustering is that firms co-locate to benefit from the marketing and 

reputation by rivals (Chung & Kalnins 2001). Clustering for retail firms thus seems to provide a 

number of benefits to each individual member of the cluster. 

 

However, as noted in Miller et al. (1999), co-location also intensifies competition between firms over 

the consumers’ purchases. Consequently, entry of a retail firm may not only be beneficial to 

surrounding firms, but also add to the competition over the consumers’ disposable income. Yet, as has 

been shown by Wolinsky (1982) for firms with similar products, and as is evident by the tendency of 
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today’s retailers to cluster for both firms with similar and dissimilar types of products, agglomeration 

benefits appear to outweigh the negative effects of increased competition. 

 

The positive agglomeration effects of a firm entry as outlined above may, however, decrease as 

distance increases. According to Christaller (1933) and Losch’s (1940) central place theory, the 

demand for any product is likely to diminish as distance and, consequently, the cost of transport to a 

particular retail cluster increases, and beyond a certain point the demand drops to zero (Brown 1993). 

Thus, any positive spillover effects due to the entry of, for example, a new IKEA on incumbent retail 

firms are likely to attenuate with distance.  

 

A related question is how entry of big-box retailers will affect incumbent retailers in the city centers of 

the entry locations. Huff (1963) show that consumers choose a particular shopping area based on a 

tradeoff between distance and the attractiveness of the respective area. He argues that the probabilities 

that consumers visit a shopping area can be calculated, and that these probabilities are directly related 

to the size of the trade area, and inversely related to both the consumer’s distance to it and to the 

attractiveness of other rivalling trade areas in the entry region. A new IKEA store is thus likely to add 

to the attractiveness of the shopping area where it settles, and increases the probability of this 

shopping area to be visited. This might occur at the expense of other competing local shopping areas, 

such as the city centers. This could especially be the case in more densely populated municipalities, 

where the main competing retail areas are the city centers and the external shopping areas where big-

box retailers tend to locate.  

To summarize, retail clustering seems to generate benefits in terms of agglomeration economies and 

attracting demand from consumers who wants to minimize travel costs and uncertainty by engaging in 

multipurpose- and comparison shopping. At the same time clustering gives rise to increased 

competition. However, the fact that retail clustering occurs at all indicates that the negative effects 

associated to increased competition appears to be offset by the positive aspects. As distance increases, 

so does the transport costs and thereby demand, and agglomeration economies decreases, and at some 

point entry of a big-box retailer, such as IKEA, should not have any effects on incumbent retailers. 

The entry of a big-box retailer in a suburban shopping area adds to the attractiveness of this area, and 

thus the probability of consumers patronizing it. This might, however, happen at the expense of other 

shopping areas, such as the city centers in the entry municipalities. 

 

 

2.2 Empirical studies 

 

The results of previous studies examining regional effects of big-box entry on retail revenues are 

mixed. When studying the development of retail revenues in 13 towns in Maine, USA, Davidson and 
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Rummel (2000) found that total retail revenues increased by 41% in Wal-Mart entry towns compared 

to 28% in towns where Wal-Mart did not enter. Artz and Stone (2012) investigated the entry of Wal-

Mart in towns in Iowa, USA, and how it affected total retail revenues in the town where entry 

occurred. Their results indicated that total annual per capita retail revenues increased by 11% 

following the entry of a Wal-Mart store.  

Daunfeldt et al (2014), who study entry by IKEA in Swedish municipalities, found that durable goods 

revenues increased by 20% as compared to similar municipalities where IKEA did not enter. Other 

studies, however, have found that big-box entrants might negatively affect total retail revenues. 

Merriman et al. (2000), for example, argued that big-box retailers displaced revenues of the incumbent 

firms without expanding the total market. 

The findings regarding the effects on retail employment are also ambiguous. Basker’s (2005) study of 

Wal-Mart’s impact on retail employment on a county level found that retail employment increased by 

100 jobs when Wal-Mart entered. Similar positive effects were also found by Hicks (2007) when 

investigating the impact of Wal-Mart on total retail employment on county level.  However, a number 

of studies have also found the impact to be the opposite. Neumark et al. (2008) found that entry of 

Wal-Mart reduced retail employment by 150 workers, implying that each job at a new Wal-Mart store 

replaced 1,4 workers in other retail businesses. Hicks (2008) also found negative effects on retail 

employment. In this study Hicks found that Wal-Mart entry resulted in job losses of 200-400 on 

county level. 

The effect of a big-box entrant on both employment and revenues also appears to vary over time. For 

instance, Basker (2005) found, apart from an initial increase of 150 employees, that there was a long-

run increase of 50 jobs due to the entry of Wal-Mart.  Stone (1997) found that the positive impacts on 

retail revenues in Wal-Mart entry towns was followed, eight years later, by a decline in total revenues 

of 4% below the pre-Wal-Mart entry levels.  

 

There are a few studies that imply that the effect of big-box entry also varies with distance. Davidson 

and Rummel (2000), for instance, found that total revenues in Wal-Mart towns increased by up to 41% 

(1-4 years after Wal-Mart entry), while neighboring towns actually experienced a decrease of about 

1% in the first year after entry and then small positive changes in the following three years (of about 

2-10%). Zhu et al. (2011) also found indications of there being a spatial aspect to the effects of a big-

box entry, as those retailers that were located nearby the new big-box in general were better off 

compared to those located farther off. Daunfeldt et al. (2014) also found that a new IKEA store 

increased durable-goods revenues in the entry municipality by 20%, while a small negative effect of 

up to a 2% loss in durables revenues was found in the neighboring municipalities. However, in most of 

their estimated models the effects on neighboring municipalities were not significant. 



7 
 

Results from previous studies thus imply that there appears to be a positive effect nearby the entry site 

of big-box retailers, but which attenuates as distance increases. According to theory, this indicates that 

the positive impact of retail clustering, such as shared infrastructure and multipurpose shopping etc., 

supersede the negative effects of increased competition in the area nearby the big-box entry site. As 

distance increases, the positive effects of clustering decline due to attenuating demand and reduced 

possibilities of agglomeration economies. This theoretical reasoning implies that the effects of a new 

big-box establishment on incumbent retailers needs be investigated within the entry municipalities as 

well. 
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Figure 1. IKEA stores in Sweden. 
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3. IKEA location choices and control municipality selection 

 

IKEA has 19 stores located in Sweden (Figure 1). After Älmhult (1958) and Stockholm (Huddinge, 

1965), IKEA established stores in Sundsvall and Malmö in 1966, then Mölndal (outside Gothenburg) 

in 1972, Linköping in 1977, Jönköping and Gävle in 1981, Helsingborg, Örebro, and Uppsala in 1982, 

Västerås in 1984, Järfälla (outside Stockholm) in 1993, Gothenburg in 2004, Kalmar and Haparanda in 

2006, Karlstad in 2007, and Borlänge and Uddevalla in 2013 (IKEA 2012). A store is also planned to 

open in Umeå in winter 2015/2016. 

To isolate the effect of IKEA on revenues and employment of incumbent retail firms, we could 

compare the development of retail firms located in our three entry municipalities under study 

(Haparanda, Kalmar and Karlstad) with firms located in all non-entry municipalities in Sweden. This 

design would function well if entry of IKEA was assigned to municipalities randomly. However, 

IKEA’s choice of entry municipalities is not random, but more likely the result of a long process 

involving the evaluation of where the potential benefits of entering the market is the highest. 

Consequently, there is a risk of bias in the estimated treatment effects if IKEA choose to enter 

municipalities where the incumbent retail firms had a more positive development in terms of revenues 

and employment as compared to other municipalities. Thus, we decided to compare the revenues and 

number of employees for firms located in the vicinity of IKEA with their revenues and number of 

employed before IKEA entry, and to the revenues and employment of retail firms in non-entry 

municipalities that exhibit similar pre-entry characteristics as the respective entry municipality. The 

selected non-entry municipalities, referred to as control municipalities, were obtained through 

estimations of a logit model, and the procedure used to select control municipalities thus resemble a 

propensity score matching method (Rosenbaum and Rubin 1983) on the municipality level.  

Little is known about the internal decision process within IKEA when selecting entry locations. 

However, it seems reasonable that IKEA at least investigates the pre-entry levels of local demand 

factors, the size of the retail industry within the potential entry municipalities, inflow of retail demand 

from neighboring regions, and the cost of entry as reflected in local real estate prices when deciding 

where to enter. Our measures of local demand factors include retail revenues and population, while the 

size of the retail industry in the region is measured by employment in durable goods retailing and 

retailing as a whole. Inflow of retail demand from neighboring regions is measured by an index 

relating retail revenues in the municipality to population size. An index number above 100 indicates 

that retail demand in the region is higher than expected given the size of the population, which should 

reflect an inflow of retail demand from other parts of Sweden. Note that this variable will, in the case 

of Haparanda, also capture the inflow of retail demand from Finland. Following Daunfeldt et al. 

(2010) entry costs in the form of real estate prices are proxied by population density since there is a 

high correlation between population density and real estate prices in Sweden.     
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In order to evaluate how well the matching method worked in selecting control municipalities, the 

post-matching differences in observables and the predictive power of the entry model were 

investigated. The focus on municipality level data in this section is due to the purpose being to reduce 

geographical heterogeneity between entry and non-entry municipalities.
2
   

More specifically, selection of our control municipalities is based on the estimation of equation (1):  

Pr(𝐼𝐾𝐸𝐴𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 = 1) = 𝐸𝑋𝑃(𝛾0 + 𝛾1𝑙𝑛𝑅𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾2𝐸𝑀𝑃𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾3𝐸𝑀𝑃𝑇𝑂𝑇𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 +

𝛾4𝐼𝑁𝐷𝐸𝑋𝑚𝑡−𝑒𝑛𝑡𝑟𝑦
′ +𝛾5𝑃𝑂𝑃𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾6𝑃𝑂𝑃𝐷𝐸𝑁𝑆𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾7𝑙𝑛𝑅𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 +

𝛾8𝐸𝑀𝑃2𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾9𝐸𝑀𝑃𝑇𝑂𝑇2
𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾10𝐼𝑁𝐷𝐸𝑋

2
𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾11𝑃𝑂𝑃

2
𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 +

𝛾12𝑃𝑂𝑃𝐷𝐸𝑁𝑆
2
𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝛾13𝑇𝑅𝐸𝑁𝐷𝑡−𝑒𝑛𝑡𝑟𝑦 + 𝜀𝑚𝑡−𝑒𝑛𝑡𝑟𝑦)                      (1) 

The propensity scores, which indicate the probability of IKEA entry in a municipality, were estimated 

by means of a logit model as specified in the above equation. Here 𝐼𝐾𝐸𝐴𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is an indicator 

variable equal to one for IKEA-entry municipalities (Haparanda, Kalmar and Karlstad), otherwise 

zero; 𝑙𝑛𝑅𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is the natural logarithm of revenues in durable-goods retail trade. 𝐸𝑀𝑃𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is 

employment in durable-goods retail trade; 𝐸𝑀𝑃𝑇𝑂𝑇𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is total retail employment; and 

𝐼𝑁𝐷𝐸𝑋𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is a purchasing-power index relating retail revenues to population size.𝑃𝑂𝑃𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 

is population size,𝑃𝑂𝑃𝐷𝐸𝑁𝑆𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is population density. All data is measured on the municipality 

level for a four year time period before IKEA-entry, thus allowing us to use both time series and cross 

section variation in the data to estimate the entry model. Finally, 𝑇𝑅𝐸𝑁𝐷𝑡−𝑒𝑛𝑡𝑟𝑦 is a time-trend 

variable and 𝜀𝑚𝑡−𝑒𝑛𝑡𝑟𝑦 is a random-error term.  

Using the model described above, we are able to identify municipalities where IKEA did not enter, but 

which had similar probabilities of entry as those were the store actually did enter. We identified four 

control municipalities for each of the entry-municipalities – Haparanda, Kalmar, and Karlstad. Firms 

in these control municipalities which had the same five-digit NACE-codes as those in the entry 

municipalities were then used as counterfactuals when evaluating the treatment effect of an IKEA 

entry on revenues and employment. In our main specification below, we only use firms located in the 

municipalities that most closely resembled the IKEA-entry municipalities, and the balancing tests 

reported below are also for the “nearest neighbor” municipalities (Luleå, Östersund and Värmdö) in 

terms of their propensity scores. However, as a robustness check of our results, we also made the 

analysis using retail firms from a total of 15 municipalities, 12 control municipalities chosen from the 

propensity score estimations and our three entry municipalities (Figure 2). The results from these 

robustness tests are presented in Appendix 2.   

                                                      
2
 Possible industry and firm level heterogeneity that could affect our results will be dealt with in the next section.  
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Figure 2. IKEA entry and control municipalities. 

Entry municipalities: Karlstad, Kalmar, and Haparanda. 

Control municipalities: Gävle, Leksand, Ljusdal, Luleå, Sundsvall, Uddevalla, Valdemarsvik, 

Värmdö, Vårgårda, Växjö, Örkelljunga, and Östersund. 

Nearest control municipalities based on the propensity score matching method: Luleå, Värmdö, and 

Östersund. 
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The results from the estimation of equation (1) show that most of the variables included in our model 

had a statistically significant impact on the probability of IKEA entering the municipality (Table 1).  

Table 1. Estimation results, probability of IKEA-entry. 

Variable Coefficient z-Value 

ln Rit-entry -7.4463 -0.46 

EMPit-entry   22.5614** 2.36 

EMPTOTit-entry   -68.6234*** -3.70 

INDEXit-entry -0.2740 -0.95 

lnPOPit-entry 128.6401*** 2.81 

lnPOPDENit-entry 1.3748 0.85 

ln R
2
it-entry 3.6014** 2.02 

lnEMP
2
it-entry   -3.0985*** -2.98 

lnEMPTOT
2
it-entry   6.3315*** 3.96 

INDEX
2
it-entry -0.00005 -0.07 

lnPOP
2
it-entry -8.1453*** -2.95 

lnPOPDEN
2

it-entry -0.3125 -1.22 

TREND -1.5968** -2.03 

No. of obs. 6,090  

Pseudo-R
2 

45%  

*** = significant at the 1% level, ** = significant at the 5% level. 
a 
Refers to the number of pre-entry observations  used in the estimation of equation (1). 

 

When performing a balancing test, we obtain the means of the independent variables in the estimation 

of the propensity score before and after the matching. The much smaller differences between the 

means in the entry municipalities and the control municipalities after the matching procedure (Table 2) 

indicate that the method reduces geographical heterogeneity, and by performing a t-test on the 

differences between the means of the entry-municipalities and those of the matched control 

municipalities we can establish that any remaining differences after matching are statistically 

insignificant. 
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Table 2. Balancing test results, before and after matching of controls with entry municipalities. 

Variable 
Means 

(Entries) 

Control 

Sample 
Means (Controls) t-values 

Rit-entry 1389.067 
Unmatched 

Matched 

630.457** 

1240.267 

2.9059 

-0.5020  

EMPit-entry 733 
Unmatched 

Matched 

367.7539** 

646.2 

2.5602 

-0.5184 

EMPTOTit-entry 1404.733 
Unmatched 

Matched 

681.8829** 

1304.733 

2.7133   

-0.3381 

INDEXit-entry 111.8 
Unmatched 

Matched 

64.9182*** 

103.2 

5.0209 

-0.7813 

POPit-entry 50468.33 
Unmatched 

Matched 

30428.37** 

54354.27 

2.4813 

0.4294 

POPDENit-entry 
47.71333 

Unmatched 

Matched 

126.8918*** 

44.70667 

-5.9939 

-0.3378 

*** = significant at the 1% level, ** = significant at the 5% level. T-test performed on differences 

between entry-municipalities’ means and matched municipalities’ mean, and entry-municipalities’ 

means and unmatched municipalities’ means. 

 

As a final indication of the validity of the entry model, we have also ranked Sweden’s 290 

municipalities with respect to the estimated probabilities of having an IKEA entry based on the 

propensity scores from the estimations of equation(1) above. Based on the observables included in our 

model, all three actual entry municipalities (Karlstad, Kalmar and Haparanda) are ranked high with 

Karlstad as the most likely municipality in Sweden to get IKEA based on our model, and with Kalmar 

and Haparanda ranked on places 13 and 16 out of 290, respectively.  

That the actual entry municipalities are ranked high is of course to be expected since the model was 

constructed using these municipalities. However, if the variables included in the model are also what 

IKEA considers, or at least highly correlated to the variables IKEA considers, when determining 

where to enter in general, pre and post study period IKEA entry municipalities should also rank high. 

And with the exception for the IKEA entries in Älmhult, Ingvar Kamprad’s home town, and the 

entries in the three major Swedish cities (Stockholm, Gothenburg and Malmö), this is also the case. 

All other IKEA entries in Sweden rank in the top third as predicted by the model, and the three IKEA 

entries that have either been made or is planed after our period under study all rank within the top 15% 

most likely municipalities to get an IKEA based on our entry model. 

We focus on the above-mentioned entry municipalities (Haparanda, Kalmar, and Karlstad) since all 

three have entered the market during 2000-2010, and thus can be regarded as receiving treatment in a 

natural experiment setting. An additional entry took place in Gothenburg in 2004. However, as 

indicated by Artz and Stone (2006), the effects of a big box on local retail appears to be weaker in 

metropolitan areas, and we therefore decided to exclude Gothenburg to reduce geographical 

heterogeneity in the intervention group. This also means that inference should be limited to IKEA-

entry in municipalities similar to those in our intervention group. 
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Using this method to select control municipalities gives us a dataset that consists of 751 firms covering 

the period 2000-2010, yielding 7,944 firm-year observations. Of these 7,944 firm-year observations, 

3,760 refer to the entry municipalities while 4,184 firm-year observations are related to the control 

municipalities. A key identifying assumption when using a difference-in-difference methodology, as 

we do in our second step analysis below, is that the firm level outcome variables would have had 

parallel trends in the entry and control municipalities in absence of treatment. This is of course not 

possible to observe, but in order to give some indication, we present graphs of the pre-entry trends for 

both revenues and employment for firms located in entry and control municipalities in Appendix 1. 

These graphs indicate that firms located in the entry and control municipalities do have similar trends 

in revenues and number of employees in the pre-entry period. 

 

 

4. Effects of IKEA entry on retail revenues and employment  

 

4.1 Data and descriptive statistics 

 

All limited liability firms in Sweden are required to submit annual reports to the Swedish Patent and 

Registration Office (PRV). In order to investigate the effect of a new IKEA store on retail revenues 

and employment, we have access data on all limited liability companies within the retail trade industry 

that were active in some Swedish municipality at some point between 2000 and 2010. The data are 

collected from PAR, a Swedish consulting firm that gathers this information from PRV, and include 

all variables reported in the annual reports. Descriptive statistics for retail revenues and the number of 

employees in the entry and control municipalities before and after IKEA entry are presented in Table 

1a and 1b. 
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Table 1a. Descriptive statistics for firms in the treatment and control group regarding revenues,  

Rit,  in 1,000 SEK and distance to IKEA, D, in kilometers (where applicable). 

Type of firm Variable Mean Std Dev Minimum Maximum  

Retail: general       

Treatment group:       

Before IKEA Rit 
6561.20

1 
14049.86 0 159004  

After IKEA 
Rit 7593.56

6 
17961.94 0 229792  

After IKEA D 5.2445 5.7232 0.2590 94.1371  

Control group:       

Before IKEA Rit 
6734.09

7 
17495.6 0 392660  

After IKEA Rit 
8204.43

2 
23054.62 0 398979  

       

D = distance from each firm to the closest IKEA store. 

 

Table 1b. Descriptive statistics for firms in the treatment and control group regarding number  

of employees, Lit,  and distance to IKEA, D, in kilometers (where applicable). 

Type of firm Variable Mean Std Dev Minimum Maximum  

Retail: general       

Treatment group:       

Before IKEA Lit 
3.60418

7 
4.798884 0 54  

After IKEA 
Lit 3.49502

3 
  5.415211 0 74  

After IKEA D 5.2445 5.7232 0.2590 94.1371  

Control group:       

Before IKEA Lit 
3.78818

5 
5.149457 0 74  

After IKEA Lit 
3.88809

6 
6.261233 0 76  

       

D = distance from each firm to the closest IKEA store. 

 

Note that the descriptive statistics, ignoring differences in retail industry structure and other 

heterogeneity captured by our empirical model below, suggest that the development of the dependent 

variables was more positive in the control than the entry municipalities, and that there was a small 

decrease in employment among the incumbent retailers in the entry municipalities after IKEA entered 

the local market. 
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4.2 Empirical model 

 

We investigate how a new IKEA store impact revenues and number of employees of retail firms 

located in the vicinity of the entry location, and how this effect varies with distance, by estimating the 

following model: 

                                                          𝑌𝑖𝑡 = 𝛽1𝑇𝑖𝑡 + 𝛼𝑛 + 𝛼𝑡 + 𝜀𝑖𝑡,                                       (2) 

where 𝑌𝑖𝑡  is a vector of the dependent variables, including revenues, ln 𝑅𝑖𝑡, and number of employees, 

ln 𝐿𝑖𝑡, for firm i in year t (natural logarithm); and 𝑇𝑖𝑡 is our treatment variable.
3
 The treatment variable 

will be defined in two different ways, depending on the purpose of the estimation of the regression 

equation. First, we want to investigate how entry by IKEA in a municipality on average affects the 

revenues and employment in incumbent retail firms in the municipality, all else equal. In these 

estimations 𝑇𝑖𝑡 is an indicator variable equal to one in the entry municipalities in the post-entry period, 

zero otherwise. Second, we want to investigate how distance to the new IKEA affects revenues and 

employment in incumbent retailers in the entry municipality. The distance issue will be handled in two 

ways, first through the definition of the treatment variable, and second through the division of the area 

surrounding the new IKEA into different buffer zones. In this case the treatment variable, 𝑇𝑖𝑡, is equal 

to the inverse of the distance from firm i to the closest IKEA store (𝑇𝑖𝑡 =1/distance if the firm lies in 

the IKEA-entry municipality and t is any time after IKEA-entry, 𝑇𝑖𝑡 =0 otherwise). However, since the 

effect of the new IKEA is not necessarily linear with respect to distance, we only assume linearity 

within the defined buffer zones, and redo the estimations for the different buffers. The chosen buffer 

sizes are described below.   

The residual, or heterogeneity term, 𝜀𝑖𝑡 , in eq. (2) can be written: 

                                                             𝜀𝑖𝑡 = 𝛾𝑚 + 𝑖 + 𝑢𝑖𝑡,                                            (3) 

where 𝛾𝑚 and 𝑖are municipality and firm level random effects both assumed to have zero mean and 

constant variance, and where 𝑢𝑖𝑡 is the within firm residual. The random effects are also assumed 

independent of each other, and the most general model to be estimated can thus be written: 

                                 𝑌𝑖𝑡 = 𝛽1𝑇𝑖𝑡 + 𝛼𝑛 + 𝛼𝑡 + 𝛾𝑚 + 𝑖 + 𝑢𝑖𝑡,                                          (4) 

Eq. (4) is essentially a difference-in-difference regression equation, but in order to capture not only 

average differences between intervention and control group municipalities, we allow for both 

municipality and firm-specific unobserved heterogeneity within the intervention and control groups by 

including municipality and firm-specific random effects, 𝛾𝑚and𝑖, in the estimations. We also, 

                                                      
3
 Some previous studies have also opted to investigate how the effects of a big-box entry differ over time. 

However, the short time span after entry in our dataset, 3-4 years, makes such estimations unfeasible.   
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instead of just including an indicator variable equal to one for the treatment period, include a year 

specific fixed effect, 𝛼𝑡, which in addition to heterogeneity between the treatment and control periods 

also control for possible additional time-variant heterogeneity given by, e.g., business cycles and other 

nationwide trends in retail revenues or employment. Finally, our model include five-digit NACE-code 

industry fixed effects, 𝛼𝑛, to account for possible time-invariant heterogeneity across different types of 

retail trade. 

In order to examine how the treatment effect varies with distance from IKEA, we sectioned the area of 

interest into the following buffer zones: 0-1 km, 0-2 km, 2-5 km and 5-10 km around each new IKEA 

store. In addition, we also construct a zone which covers the city-center of the municipality in 

question. Within each buffer the treatment effect of IKEA entry is, as described above, assumed to be 

linear and decreasing with distance to IKEA. Figure 3 illustrates the final buffers (city centers 

excluded) for each IKEA store entry considered in our analysis.  

Firms located in the control municipalities were added to firms from the buffers in the entry 

municipalities. Thus, our main model (model 1) include firms in the buffers from the three entry 

municipalities, Haparanda, Kalmar, and Karlstad, and firms in each entry municipality’s most similar 

control municipality.  

As a test of how sensitive our results are to the choice of control municipalities, we also estimate some 

additional models. Model 2 include firms in the buffers from the entry municipalities and firms in each 

entry municipality’s two most similar control municipalities, while firms from the three most similar 

municipalities are included in the control group in model 3. Finally, we have four control 

municipalities for each entry municipality in our fourth model. 

We estimate equation (4) using Maximum Likelihood Estimation (MLE) regression with robust 

standard errors. First, we estimate the average impact of IKEA-entry on the retail firms in the entry 

municipality. Then, we apply one MLE estimation for every buffer and every one of the above models 

(1-4). Consequently, for all four models, we estimate the treatment effect of IKEA-entry on all firms 

located within 1 km from the respective IKEA store; on all firms located within 2 km from the 

respective IKEA store; on all firms located within an area starting at 2 km and up to 5 km away from 

the IKEA store, and so forth.  
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Figure 3. Buffers used for analysis, entry municipalities: Haparanda, Kalmar, Karlstad. 
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4.3Results 

 

This section is divided into two parts, where the first one reports the estimates of how entry by IKEA 

affects incumbent retailer’s revenues, while the second part reports the results regarding IKEA’s 

effects on retail employment. The results presented below are from our preferred model, using only the 

most similar municipalities as controls, while additional results using more municipalities as controls 

can be found in Appendix 2. Both parts begin with a discussion of the average effect on the 

municipality level, then the results for the different buffer zones investigating geographic 

heterogeneity in the effects are discussed, and finally, the results regarding the effects on incumbent 

retailers in the city centers of the entry municipalities are presented.     

Results regarding the effects of a new IKEA store on revenues of the retailers within the entry 

municipality, all buffer zones, and the city centers, are presented in Table 4. The estimated coefficient 

of the treatment variable 𝑇𝑖𝑡 in the first row of Table 4 represents the average impact of IKEA entry on 

the revenues of all of incumbent retailers in the municipality. In the other cases, the estimated 

coefficients measure the impact of the inverse of the distance from the incumbent retailer to the new 

IKEA within each buffer zone. By multiplying these coefficients with the inverse of the average 

distance between a firm in the buffer zone and the new IKEA store, we obtain the average effect of a 

new IKEA on the revenues for retail firms located within each buffer zone. For example, the reported 

coefficient in Table 4 for the first buffer zone (0-1 km) is 0.174, and the average distance to the closest 

IKEA store within this buffer zone is 0.68 km. Thus, a new IKEA store increases revenues for retail 

firms located within 1 km from IKEA by, on average, 26% (0.1741/0.681= 0.2561). This result is 

significant at the 1% level. Finally, on the last row in table 4, the results reporting the impact on the 

revenues of retailers located in the city centers are reported. 

Table 4. Estimated effects of IKEA-entry, 2000-2010, on revenues for retail firms. 

 

Buffer 

zones 

obs. Coefficien

t 

Average 

distance 

(km) 

Average 

effect 

z-

value 

95% CI 

lower 

95% 

CI upper 

Municipalit

y. 

6060 0.1085  Na 0.1085* 1.84 -0.0069 0.2238 

0-1 km 3065 0.1744 0.6810  0.2561*** 2.92  0.0842 0.4281 

0-2 km 3280 0.1573 1.1305  0.1391*** 2.96  0.0468 0.2314 

2-5 km 4767 0.3768 3.7720  0.0999** 1.78 -0.0101 0.2099 

5-10 km 3466 0.3112 6.5596  0.0474 0.88 -0.0582 0.1531 

City center 2318 0.1976 4.0625 0.0486 1.51 -0.0143 0.1116 

*** = significant at the 1% level; ** = significant at the 5%-level; * = significant at the 10%-level. 

 

 

A new IKEA store results, on average, in an 11% increase in revenues for incumbent retailers located 

within the entry municipality. However, when investigating how this depends on the location of the 
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retailer, we find considerable geographical heterogeneity within the municipality. The effect clearly 

becomes smaller when we expand the distance between the retailer and IKEA. A new IKEA store 

increases, for example, revenues for retailers that are located less than 1 km from IKEA by almost 

26%. But this effect is reduced to 14% when we include retailers that are located 1-2 km away from 

IKEA, and to 10% for retailers located in the buffer zone 2-5 km. No significant impact of a new 

IKEA store on revenues can be found for incumbent retailers that are located 5-10 km away from 

IKEA, or in the city centers. Our results thus indicate that the effect of IKEA on retail revenues 

decreases as the distance to the new store increases, with positive spillover effects mostly for retailers 

located in close proximity to new IKEA stores. This effect is clearly visible in Figure 4, showing the 

estimated point estimates and the corresponding 95% confidence intervals for each buffer zone. 

 
 

Figure 4. Point estimates of the average effects of the inverse of distance on the net revenues of firms 

in retail trade, with 95% confidence intervals (CI), by buffer zone, model 1 (one control municipality). 

 

Results regarding the effects of IKEA entry on the number of employees for incumbent retailers in the 

entry municipalities can be found in Table 5, and in Figure 5, below. Unlike the effects of IKEA on 

revenues, there is no clear positive spillover effect on incumbent retailers located within the entry 

municipalities. All estimated effects of IKEA on employment are insignificant in our preferred model. 

In the additional results presented in Appendix 2, some positive effects (increases of around 2-3%) are 

found in the 2-5 and 5-10 km buffers, respectively. It thus seems that the main impact of a new IKEA 

store is that it leads to increased revenues for incumbent retailers located in the vicinity of the new 

IKEA, while employment effects are small and in most cases insignificant.  
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Table 5. Estimated effects of IKEA-entry, 2000-2010, on number of employees for retail firms. 

 

Buffer 

zones 

obs. Coefficien

t 

Average 

distance 

(km) 

Average 

effect 

z-

value 

95% 

CI lower 

95% 

CI upper 

Municipalit

y 

5541 -0.0005 na -0.0005 0.97 -0.0360 0.0349 

0-1 km 2775 0.0131 0.6810 0.0192  0.17 -0.2089 0.2473 

0-2 km 2970 0.0143 1.1305 0.0127  0.20 -0.1125 0.1378 

2-5 km 4373 0.0738 3.7720 0.0196 1.15 -0.0136 0.0528 

5-10 km 3127 0.1339 6.5596 0.0204 1.34 -0.0095 0.0504 

City center 2192 0.0491 4.0625 0.0121 0.54 -0.0319  0.0561 

*** = significant at the 1% level; ** = significant at the 5%-level; * = significant at the 10%-level, 

 

  

 
 

Figure 5. Point estimates of the average effects of the inverse of distance on the number of employees 

of firms in retail trade, with 95% confidence intervals (CI), by buffer zone, model 1 (one control 

municipality). 

 

 

5. Discussion 

 

Using data on limited liability firms in Sweden, we have examined the effect of a new IKEA store on 

the revenues and number of employees of incumbent retail firms located in the three different 

municipalities that IKEA entered in Sweden during 2000-2010.  

Our paper contributes to the literature in three ways. First, this is the first paper investigating how 

entry by IKEA affects incumbent retailers within the entry municipalities. Our results indicated that a 

new IKEA store increased average revenues for incumbent retailers in the entry municipalities by 
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11%, while no significant increase in employment was found. It should be noted that these figures 

exclude revenues and employees of the IKEA-store itself. These results can be compared with those 

presented by Daunfeldt et al. (2014), who found that IKEA increased total durable-goods revenues in 

the municipality by 20%, and total durable goods employment by 17%. However, these figures are not 

directly comparable to our results since they include revenues and employees in the IKEA stores and 

only include a subsample of the retail businesses that we investigate.  

Second, Daunfeldt’s et al (2014) results are based on aggregated municipality level data, which means 

that we still lack knowledge on whether there is geographic heterogeneity in how a new IKEA store 

affects incumbent retailers within an entry municipality. Our results indicated that retailers located 

close to IKEA benefited more than retailers located further away.  Retail firms that were located at 

most 1 km from IKEA experienced a 26% increase in net revenues when IKEA entered the 

municipality, but the effect was declining as the distance increased. Firms located between 0-2 km 

experienced a 14% increase following the entry of IKEA; whereas firms located 2-5 km away from 

IKEA experienced a 10% increase. No significant impact of a new IKEA store on revenues was found 

for retailers located 5-10 km from IKEA. We thus found considerable geographical heterogeneity in 

the effects of the new IKEA, with incumbent retailers in the vicinity of the new store benefitting in 

terms of revenue. 

A third contribution is that we have investigated how incumbent retailers in the city centers were 

affected by the new IKEA. We believe this question to be of importance since it is frequently argued 

that politicians should protect retail firms inside city centers from competition by imposing regulations 

that make suburban big-box entry more difficult (Olsson 2010; Goldberg 2013). However, our 

estimates indicated no statistically significant impact of the new IKEA store on the revenues or 

employment of the retailers in the city center, and if anything our point estimates were positive rather 

than negative. This might indicate that the impact of big-box entry on existing retail in the city centers 

has been exaggerated.  

In order to interpret our results correctly, one needs to keep two things in mind. First, as pointed out by 

Greenstone et al. (2010), using an identification strategy similar to ours, it is not only the spillover 

effects of the IKEA store itself that are being measured when using this identification strategy. Rather, 

our measure will capture the spillover effect of the new IKEA store, but also of all other changes in the 

retail environment in the entry municipality associated with entry by IKEA. One such change is that 

more retailers most likely want to establish a store close to the new IKEA, which increases 

competition for the incumbent retailers that are located within the entry municipality. The results 

should therefore be interpreted as a general equilibrium reduced form effect, which combines the 

impact of the IKEA store itself and all other associated changes in the retail environment due to IKEA 

entry.  
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Second, similarly to the entry by large manufacturing plants in Greenstone (2010), entry by IKEA is 

not a representative event. A new IKEA store in the municipalities under study is most likely the 

largest retail firm entry ever, and is often financed in part by local governments. Municipalities that 

choose to subsidize entry of IKEA should be those that are expected to benefit most from spillover 

effects, and will thus not be representative either. 

As noted by Greenstone (2010), these potential caveats represent issues of external validity of our 

results rather than issues with the consistency of the estimated effects. This means that the large 

spillover effects due to the entry of IKEA, into a municipality that probably has subsidized its entry, 

should be interpreted as an upper bound compared to any spillover effects of retail firm entry in 

general. Thus, our results are only representative for entry by large scale retail firms as IKEA, and any 

interpretation of our results outside that should be done with caution. 

Note, finally, that a new IKEA store will most likely also lead to more entry of other retail firms that 

want to be located close to IKEA. This means that the total effect of IKEA on retail revenues and 

employment might be more beneficial than those that are reported here. Entry of IKEA might also 

increase the attractiveness of the municipality, resulting in higher property values and increased in-

migration. We believe that these are interesting topics for further research on the local effects of big-

box retailers.  
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Appendix 1. Pre-entry trends for revenues and number of employees in entry municipalities and 

nearest neighbor control municipalities. 
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Appendix 2. Estimated effects of IKEA-entry, 2000-2010, on revenues for retail firms – model 2 (2 controls), 3 (3controls), and 4 (4 controls). 

 Model 2 (2 controls) Model 3 (3 controls) Model 4 (4 controls) 

Buffer 

zones 

obs. Average 

distance 

(km) 

Average 

effect 

z-value obs. Average 

distance 

(km) 

Average 

effect 

z-value obs. Average 

distance 

(km) 

Average 

effect 

z-

value 

Municipalit

y 

9644 na 0.0798**  2.45 11634 na 0.0577** 2.03 13014 na 0.0507* 1.81 

0-1 km 6649 0.6810 0.2198*** 2.76  8639 0.6810 0.2058*** 2.62 10019 0.6810 0.1977** 2.54 

0-2 km 6864 1.1305 0.1159*** 2.86  8854 1.1305 0.1051*** 2.58 10234 1.1305 0.1008** 2.50 

2-5 km 8351 3.7719 0.0680** 2.25 10341 3.7719 0.0463* 1.89 11721 3.7719 0.0403* 1.75 

5-10 km 7050 6.5596 0.0251 0.96 9040 6.5596 0.0073 0.34 10420 6.5596 -0.0042 -0.18 

City center 3642 4.0625 0.0193 0.82 4410 4.0625 0.0002 0.01  4903 4.0625 0.0011 0.05 

*** = significant at the 1% level; ** = significant at the 5%-level; * = significant at the 10%-level. 

 

 

Appendix 2. Estimated effects of IKEA-entry, 2000-2010, on number of employees for retail firms – model 2 (2 controls), 3 (3controls), and 4 (4 controls). 

 Model 2 (2 controls) Model 3 (3 controls) Model 4 (4 controls) 

Buffer 

zones 

obs. Average 

distance 

(km) 

Average 

effect 

z-value obs. Average 

distance 

(km) 

Average 

effect 

z-value obs. Average 

distance 

(km) 

Average 

effect 

z-value 

Municipalit

y 

8862 na 0.0030 0.19 10735 na 0.0109 0.70  1179 na 0.0121  0.85 

0-1 km 6096 0.6810 0.0183 0.16 7969 0.6810 0.0225 0.20  9213 0.6810 0.0223 0.20 

0-2 km 6291 1.1305 0.0140 0.23 8164 1.1305 0.0179 0.29  9408 1.1305 0.0184   0.30  

2-5 km 7694 3.7719 0.0217 1.61 9567 3.7719 0.0284** 2.14  10811 3.7719  0.0295** 2.49 

5-10 km 6448 6.5596 0.0245* 1.71 8321 6.5596 0.0318** 2.30  9565 6.5596 0.0324*** 2.60 

City center 3463 4.0625 0.0103 0.48 4206 4.0625 0.0132 0.66   4677 4.0625 0.0148 0.75  

*** = significant at the 1% level; ** = significant at the 5%-level; * = significant at the 10%-level. 

 


