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Abstract 

 

Wholesale trade has an intermediate position between manufacturing and retail in the distributional 

channel. In modern economies, consumers buy few, if any, products directly from manufacture or 

producer.  Instead, it is a wholesaler, who is in direct contact with producers, buying goods in larger 

quantities and selling them in smaller quantities to retailers. Traditionally, the main function of a 

wholesaler has been to push goods along the distributional channel from producer to retailer, or other non-

end user. However, the function of wholesalers usually goes beyond the process of the physical distribution 

of goods. Wholesalers also arrange storage, perform market analyses, promote trade or provide technical 

support to consumers (Riemers 1998). The existence of wholesalers (and other intermediaries) in the 

distributional channel is based on the effective and efficient performance of distribution services, that are 

needed by producers and other members of the supply chain. Producers usually do not enjoy the economies 

of scale that they have in production, when it comes to providing distributional services (Rosenbloom 

2007) and this creates a space for wholesalers or other intermediaries.  Even though recent developments in 

the distributional channel indicate that traditional wholesaling activities now also compete with other 

supply chain organizations, wholesaling still remains an important activity in many economies (Quinn and 

Sparks, 2007).  

 

In 2010, the Swedish wholesale trade sector consisted of approximately 46.000 firms and generated an 

annual turnover of 1 300 billion SEK (Företagsstatistiken, Statistics Sweden). In terms of turnover, 

wholesaling accounts for 20% of the gross domestic product and is thereby the third largest industry. This 

is behind manufacturing and a composite group of firms in other sectors of the service industry but ahead 

of retailing. This indicates that the wholesale trade sector is an important part of the Swedish economy. The 

position of wholesaling is further reinforced when measuring productivity growth. Measured in terms of 

value added per employee, wholesaling experienced the largest productivity growth of all industries in the 

Swedish economy during the years 2000 through 2010.  

   

The fact that wholesale trade is one of the important parts of a modern economy, and the positive 

development of the Swedish wholesale trade sector in recent decades, leads to several questions related to 

industry dynamics. The three topics that will be examined in this thesis are firm entry, firm relocation and 

firm growth. The main question to be answered by this thesis is what factors influence new firm formation, 

firm relocation and firm growth in the Swedish wholesale trade sector? 
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Paper [I] Entry into the Swedish wholesale trade sector – does market definition matters? 

 

The first paper (co-authored with Daniel Brandt and Niklas Rudholm) empirically examines firm entry into 

the Swedish wholesale trade sector.  

 

Previous studies on entry into the Swedish wholesale trade sector by Daunfeldt et al. (2006, 2013) assumed 

that potential entrants weigh expected profits against entry costs in the municipalities they intended to 

enter.  A perspective of the firm as a profit-seeker is far from unusual in the literature (Geroski 1995), and 

in line with basic microeconomic theory. However, we argue that using municipalities as the relevant 

markets on which the expected profits/costs are measured might be misleading. Municipalities or 

administrative areas in general, are typically created to encapsulate daily activity patterns of the population. 

Thus, they do not necessarily correspond to the relevant markets of potential entrants, and using them 

might bias the results of studies regarding firms entering the market. This could particularly be the case in 

sectors that are dominated by large firms, as is the wholesale trade industry. We would expect the market 

into which a firm is considering entering, to be larger than the municipality where the firm will be located.  

 

The aim of the first paper is therefore to study the determinants of firm entry into the Swedish wholesale 

trade industry, using two conceptually different but relevant markets; municipalities and markets delineated 

by Voronoi polygons. Doing so, we examine both which determinants are important and also assess the 

role of the relevant market definition in studies regarding firm entry.  

 

The main conclusion based on the first part of the analysis regarding the firm entry determinants is that 

firms generally avoid establishing their businesses in regions characterized with already highly 

concentrated markets. Other factors, deemed important for firm entry, are the type of local government and 

the quality of the infrastructure. Having a right-of-center government and good infrastructure attracts entry 

by wholesale trade firms.  

 

The second part of the analysis, regarding the delineation of relevant market, indicates that the signs of the 

estimated coefficients related to the different determinants of firm entry remain the same regardless of 

which definition of the relevant market that was employed. Meanwhile, the size of the effects differs, the 

coefficients are generally higher once we use relevant markets delineated on the cost-minimizing 

assumption of retailers, i.e. the Voronoi polygons. This implies that if the objective of the study is to find 

the statistically significant determinants of firm entry, than using municipalities might suffice. However, if 

the objective is to analyse and compare the size of the effects than a delineation of relevant markets 

reflecting the nature of the activity is recommended.  
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Paper [II] Firm migration in the Swedish wholesale trade sector 

 

The aim of the second paper (co-authored with Johan Håkansson and Niklas Rudholm) is to analyse the 

factors that might determine firm relocation in the Swedish wholesale trade sector.  

 

Firm relocation has been studied much less frequently than firm entry. To our knowledge there is no 

previous study on the determinants of firm relocation in the wholesale trade sector in Sweden and only few 

internationally. The studies that have been done are mainly from the Netherlands. In the most recent study, 

Van Dijk and Pellenbarg (2000) include wholesale trade among a larger group of industries. However their 

study analysed stated migration, e.g. data on the intention to relocate, based on a survey among managerial 

staff. Contrary to that, our paper analyses actual migration, and defines relocation as a change of a firm’s 

residence beyond a municipality border.  

 

Previous literature (see e.g. Hayter 1997) distinguishes between neo-classical, behavioural and institutional 

approaches to firm migration. In our paper, we use the neo-classical approach put forward by Naakosteen 

and Zimmer (1987), but augment this approach empirically in order to account for important contributions 

from the institutional and behavioural theories of firm migration.  

 

A three-level, random intercept logistic model is set up in order to examine the determinants of firm 

migration. Informed by the results of previous studies, we include in the model firm-specific, industry-

specific and regional specific independent variables. In addition, the model includes time-specific fixed 

effects, and beyond that, the model also controls for time-invariant firm and municipality-level 

heterogeneity. 

 

In the empirical analysis, two models were employed; in one model all the industry- and location-specific 

variables were calculated for out-migration municipalities, in the second model the same variables were 

calculated for in-migration municipalities. This allows us to analyse how the characteristics of the current 

location of a firm affects decision to move, and also, what characterizes the municipalities, to which firms 

intend to relocate.  

 

The results of the empirical analysis confirm that firm-specific variables, deemed important by neo-

classical theories of firm migration, are all statistically significant and with expected signs in the model. 

Firm profits are negatively related to the probability of relocation. Negative correlations were also found 

for firm age and firm size and the probability of relocation. For out-migration municipalities, firm growth 

in the previous year was positively correlated with the probability of relocation. 
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The results for industry specific variables show that firms seem to be avoiding municipalities with an 

already heavy concentration of industry. From the group of location specific variables, the main finding is a 

negative correlation between having a right-of-centre governed municipality board and the decision to 

migrate.  

 

Paper [III] Firm growth in Swedish retail and wholesale industries  

 

The first two papers have focused on the entry and migration of firms. However, from a firm dynamics 

perspective, the growth processes of existing wholesale trade firms are just as important.  Thus, the aim of 

the third paper (co-authored with Sven-Olof Daunfeldt, Åsa Lang and Niklas Rudholm) is to examine the 

factors that determine the firm growth in the Swedish wholesale and retail trade sectors. 

 

Previous empirical research have generally focused upon manufacturing firms (Coad 2009) and in recent 

years, an increasing number of studies (Audretsch et al. 2004, Johnson et al. 1999, Wilson and Morris, 

2000) also investigated the growth of firms in the service sector of the economy. Only a few studies have 

compared firm growth in retail and wholesale sectors with other industries, such as manufacturing (Pakes 

and Ericson, 1998). However, to our knowledge, no previous study have analysed firm growth within the 

Swedish wholesale and retail industries.  

 

A usual problem when estimating firm growth is that most firms do not grow at all, whereas a small 

number of firms grow very fast. This implies that commonly adopted the method of ordinary least squares 

(OLS) doesn’t provide much clarity into the growth process. This is due to the fact that the OLS estimates 

describes how different explanatory variables affect firm growth on average. In addition, firm growth tends 

to have a ‘tent-shaped’ distribution, characterized with fatter tails in comparison to a normal distribution, 

which violates the OLS assumption on normally distributed error terms. Thus, in this paper we use both the 

OLS estimation technique as a benchmark and a quantile regression technique, which is more robust to 

outliers and furthermore, allows us to analyse the fast-growing firms in the economy. Moreover, we control 

for heterogeneity of firms using firm-specific fixed effects, in line with Penrose’s (1959) resource-based 

theory of firm growth.  

 

The estimations results show that models without firm-specific fixed effects have a very low explanatory 

power, with most variables not significantly determined. This supports the previous findings in the 

literature that firm growth is to a high degree stochastically driven (Geroski 1995).  However, the 

explanatory power of the model increased dramatically when firm-specific fixed effects were included in 

the estimation, suggesting that unobserved firm level heterogeneity is a main driving force of firm growth.  
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The main conclusion from the analysis is that very little of firm growth is explained by the firm-specific, 

industry specific and region-specific variables included in the models. The substantially higher explanatory 

power of models with firm-specific fixed effects indicates that firm growth is affected primarily by factors 

internal to the firm.  We interpret this result as a support of Penrose’s (1959) resource-based theory of firm 

growth. This theory implies that firm growth is mostly determined by idiosyncratic resources, e.g. factors 

that create firm values, as firm-level human capital, firm culture, trade agreements, and the characteristics 

of the entrepreneur or the business models. Unfortunately, our data do not allow us to determine exactly 

which resources within the firm might explain growth and as such, this could be an interesting avenue for 

future research.  
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investigating the determinants of firm entry using municipalities as the relevant markets with the 

results obtained using Voronoi markets. The results indicate that, in both cases, the same variables 

are statistically significant in affecting entry, though the estimated effects differ in size. 
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1. Introduction 

 

 

Economic policy is increasingly focusing on improving the business environment for small 

innovative firms and on reinforcing entrepreneurship. There is a strong emphasis on creating good 

local business conditions, based on a belief that the establishment of new firms in a region directly 

and indirectly confers various economic benefits (see, e.g., Geroski 1995), such as economic growth 

(Carraee and Thurik 2005; Fritsch and Mueller 2008), stimulation of innovation and increased 

productivity in incumbent firms (Aghion et al. 2009), and growing employment (Baptista and Preto 

2011).  

 

In recent years, an extensive literature has emerged dealing with the dynamics underlying the 

formation of new firms and the spatial distribution of firm entry. These studies demonstrate that firm 

entry varies across regions and devote considerable energy to explaining regional determinants of 

new firm formation; see, for example, Johnson and Parker (1996) on the UK, Fritsch and Mueller 

(2008) on Germany, Armington and Acs (2002) on the USA, and Bosma et al. (2008) on the 

Netherlands.  

 

These studies make the same neoclassical assumption that new firm startups are driven by expected 

post-entry profits (Geroski 1995), but differ in how they define and measure entry and employ 

conceptually diverse explanatory models.
1
 The lowest administrative level at which entry and other 

data are available usually serves, often unrealistically, as the assumed relevant market for startup 

firms in these studies; because data are then aggregated, information is lost.  

 

In this article, we argue that these administrative areas do not necessarily correspond to the relevant 

markets where the potential entrants should evaluate post-entry profits, and that this can bias the 

analysis. Our paper thus examines the determinants of firm entry, using two conceptually different 

geographical units as relevant markets, i.e., municipalities and Voronoi polygons.  

 

We use a sample of nine wholesale trade industries in Sweden and analyze the regional determinants 

of firm entry into the wholesale sector, using micro-level data on limited-liability firms and the 

number of entrants into this sector in the 2000–2004 period. First, a count-data model is estimated 

using administrative regions as the assumed relevant markets of the entrants; second, the same model 

is estimated using our alternatively defined markets based on a cost-minimizing approach. Finally, 

the results of both models are compared with each other and with the most recent results regarding 

wholesale sector entries in Sweden (Daunfeldt et al. 2006, 2013b).  

                                                      
1 See, for example, Pakes and Ericson  (1998) for a comprehensive overview of the various econometric models employed 

in firm entry analysis.  
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The paper is organized as follows: section 2 presents the theoretical assumptions underpinning our 

study; section 3 discusses the delineation of relevant markets based on a cost-minimizing approach; 

section 4 presents the two relevant markets, the data, and the econometric methods used; section 5 

presents the results of the count-data regression models, while section 6 concludes the study and 

suggests productive avenues for future research.  

 

2. A model of firm entry   

 

We follow Daunfeldt et al. (2006) in assuming that firms enter a particular market with the intention 

of making a profit, and that potential entrants face entry costs. In addition, we assume that the 

markets studied are imperfectly competitive, and that firms continue to enter a given market until the 

expected profits are driven to zero; that is, until 

 

 [   ]      
    

     
      

       
    

     
         (1) 

 

where  [   ] denotes the expected profit of a potential entrant in industry j and market m. 

 

In equation (1),    
     

   is the price of product k as a function of the total market sales of that 

product in industry j and market m,    
  is the sales of product k of the potential entrant conditional 

on entry, and    
     

   is the total sales costs as a function of the sales volume of product k. Thus, 

 [   ] represents the total expected profit for a firm in wholesale industry j and market m selling a 

total of K different products. 

 

The term     can be interpreted as the entry cost corresponding to the zero profit condition, i.e., 

when additional entrants are unable to make profits; this means that the profits of established firms 

can be positive without attracting the entry of new firms. Let     take the following form: 

 

                                            (2) 

 

where c is a constant term and Njm is the number of firms in industry j entering market m. This means 

that the entry cost is allowed to depend both on recent entry by other firms and on total market size 

(which is included in vector Xjm). The entry cost depends on two vectors, one reflecting the industry-

specific explanatory variables, Xjm, and one reflecting local region-specific variables, Zl. Finally, the 

entry cost contains a component,   , unobserved by the researcher;    is interpreted as a realization 

of a distribution of a stochastic variable with zero mean and constant variance. 
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Define      
       

    
     

      
       

    
     

         as the profit opportunity of the 

potential entrant in the absence of the entry cost. Substituting equation (2) into equation (1) and 

solving for Njm, the number of firms entering the market, gives the following expression: 

 

             
                                  (3) 

 

where    = –c0/  ,    = –(1/  )   , and              
   Parameter    is a constant term,    is a 

parameter that measures how potential profits affect entry,    is a parameter vector corresponding to 

the industry-specific explanatory variables, and    is a parameter vector corresponding to the region-

specific variables. Finally,    is a random disturbance term that, from the assumptions regarding   , 

has zero mean and constant variance. The industry- and region-specific variables used in estimating 

equation (3), and thus related to equations (1) and (2), as well as the definitions of the relevant 

markets, will be discussed in detail in the next sections.  

3. Defining the relevant market 

 

Previous studies in Sweden
2
 have examined firm entry determinants using municipalities as the areas 

in which to measure expected post-entry profits (see, e.g., Berglund and Brännäs 2001; Daunfeldt et 

al. 2006, 2013b). Municipalities represent the lowest-level administrative regions in Sweden, and 

289 municipalities are included in our study. The most recent administrative reform, in 1971, aimed 

to create a local-level administrative structure that encompassed the daily activity patterns of people 

while also creating reasonable economies of scale (e.g., Elander 1978; Berger and Forsberg 2005). 

Swedish municipalities are, among other things, responsible for organizing public schools, elder 

care, and daycare centers. These services are funded by income taxes from local residents and by 

government grants. Other administrative areas employed in a few studies of firm entry in Sweden are 

local labor market regions (see, e.g., Braunerhjelm and Borgman 2004; Nyström 2007). These 

functional regions were developed by NUTEK,
3
 and are based on workforce commuting patterns. 

Each local labor market region comprises one or several municipalities. To reflect changes in 

commuting patterns, existing local labor markets are revised every 5–10 years. The most recent 

delineation contains 72 local labor market regions.  

 

In the present paper, we instead construct alternative markets as follows. First, a local demand area 

is delineated for each wholesale firm. We assume that the retailers purchasing products from the 

                                                      
2 Some examples of non-Swedish studies of firm entry also using municipalities as the relevant markets are Keeble (1997), 

Armington and Acs (2002), Lopez-Garcia and Puente (2006), Audretsch and Keilbach (2007), and Fritsch and Mueller 

(2008). 
3 From 1991 to 2009, NUTEK was a Swedish agency responsible for promoting economic and regional growth. In 2009, 

NUTEK and other government organizations in Sweden with similar responsibilities were restructured to create the new 

organization Tilväxtverket.  
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wholesale trade firms are interested in minimizing the total cost of the products they sell, and that the 

cost function for a representative retailer, r, in market m purchasing product k from the wholesaler in 

industry j can be expressed as follows: 

 

         
    

     
      

                      (4) 

 

where     
    

     
      

  represents the total cost of purchasing product k from the wholesaler in 

industry j and market m, cm is transportation cost per mile, and     represents the distance from the 

wholesaler to the representative retailer, r.
4
 Note that, for simplicity, we assume that the 

transportation cost is linearly related to the distance between the wholesale trade firm and the retailer 

location. The size of the local demand area is a function of the transportation cost and the distance. 

This leads to the formation of non-overlapping local demand areas for each wholesale firm, the total 

market being divided up by firms so that no local demand area is served by two firms. 

 

In a second step, a relevant market is delineated. We assume that a relevant market where the 

wholesale firm competes is the firm’s own local demand area and the local demand area of 

neighboring firms. The local demand areas of all wholesale firms were constructed using 

geographical information systems (GIS) and a Voronoi method.
5
 The distance between neighboring 

wholesale trade firms in the same industry was found and the points (firms) are connected to each 

other by lines; then a line perpendicular to these lines is drawn at half the distance between the 

neighboring points. Finally, the perpendicular lines are connected and the Voronoi polygons are 

constructed (see Fig. 1). The result is that each wholesaler’s local demand areas are geographically 

realized in space. All points falling within the polygon are closer to the centroid of the polygon than 

to any other point in the plain (Brassel and Rief 1979).  

Fig. 1 Voronoi polygons defined by boundaries of local demand areas 

 

                                                      
4
 Note that if one could make reasonable assumptions to create the demand areas for individual firms in other industries, 

then the method suggested here would be general enough to be used for studying other sectors and industries as well. 
5 Voronoi polygons are sometimes also called Thiessen polygons. 



6 

 

4. The empirical analysis 

4.1 Market definitions used 

 
The empirical part of this paper analyzes firm entry into nine selected wholesale trade industries 

using two definitions of the relevant markets, i.e., municipalities and the neighborhooding Voronoi 

diagrams discussed in section 3. Fig. 2a illustrates the geographical distribution of markets defined 

using municipalities at the time of the analysis, with 289 relevant market areas delineated. This is the 

unit of analysis used in previous firm entry studies in Sweden (see, e.g., Berglund and Brännäs 2001; 

Daunfeldt et al. 2006, 2013b), which assume that administrative areas and firm markets coincide. 

Fig. 2b shows the local demand areas for one representative wholesale trade industry (NACE 51 150, 

see Table 1), and Fig. 2c shows the delineation of relevant markets for the same industry, using the 

Voronoi diagram neighborhooding method. The number of market areas varies between 57 and 118, 

depending on the particular wholesale industry studied (see also Table 1 below).  

 

Fig. 2a–c Municipalities (left), local demand areas (middle), and relevant markets (right) based on the Voronoi diagrams  

        
 

Visual comparison of Figs. 3a and c indicates that, particularly in northern Sweden, the markets 

delineated by the neighborhooding Voronoi diagrams are substantially larger than the markets 

represented by municipalities. However, the general pattern of these two maps in terms of the 

ordering of the polygons with their size in mind is essentially the same. The big differences in 

market size in northern Sweden are because the number of wholesale companies is much lower there 

in relation to the number of municipalities.   
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4.2 Data and variables 

  

In the analysis, we use a micro-level firm dataset compiled by Market Manager Partner.
6
 All limited-

liability firms registered in Sweden are legally obliged to submit annual financial reports to the 

Swedish Patent and Registration Office. The dataset contains all variables included in the annual 

financial reports, for example, number of employees, salaries and wages, costs, and profits, together 

with an indicator of primary industry, start year, and firm location. The original dataset covers all 

Swedish limited-liability firms active at any time between 1995 and 2005.  

 

Our analysis should be seen as a preliminary investigation of the use of alternatively defined relevant 

markets; therefore, we have decided to restrict the sample only to firms active in nine wholesale 

trade industries
7
 during the 2000–2004 period. This selection was also made because, in the case of 

wholesale trade industries, one can make necessary behavioral assumptions regarding the retailers, 

making it possible to geographically delineate the local demand areas and relevant markets (see 

section 3 above). Years before 2000 were omitted since the firm address data are not comparable to 

those from earlier years in the dataset. As we are interested in the geographical location of firms, we 

include only firms with a registered visitor’s address; mail-order and Internet-based firms were 

accordingly omitted. In addition, the original dataset includes both single-plant firms (86%) and 

multi-plant firms (14%); however, the data concerning profits, costs, etc., in the annual reports 

represent the whole firm even in the case of firms with more than one production plant, so we cannot 

distinguish the contribution of each plant to the final result in our data. Hence, the analysis focuses 

on single-plant firms only.
8
  

 

The paper analyzes firm entry using two definitions of the relevant market, so the number of 

observations in our sample differs depending on the definition. Table 1 presents the number of 

relevant markets attributed to each of the nine, five-digit NACE industries. When studying firm entry 

using municipalities, the number of relevant markets is constant for each of the wholesale trade 

industries, so the dataset consists of 2601 observations in total (i.e., 289 municipalities and nine 

industries). However, the number of relevant markets defined using the neighborhooding Voronoi 

diagrams varies, depending on the wholesaling activity observed, so the number of relevant markets 

sums up to 759 observations. 

 

                                                      
6 Market Manager Partner is a consulting firm now merged with the business communication firm PAR. PAR acquired the 

firm data directly from the Swedish Patent and Registration Office.  
7 These industries are defined using the European Union NACE standards. 
8 The inclusion of multi-plant firms in the analysis would increase the number of relevant markets using the Voronoi 

technique, particularly in densely populated areas, where most plants are located. Meanwhile, the overall geographical 

pattern of the relevant markets would remain similar, geographically larger markets being found in northern Sweden and 

smaller ones in the south. 
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Table 1 NACE codes of sampled group of wholesale sectors, number of markets based on Voronoi polygons, and number 

of observations 

 

Even though we are studying firm entry using both municipalities and neighborhooding Voronoi 

polygons, all firms entering a market also belong to certain administrative areas and decisions made 

at this level can affect entry behavior. This is reflected in both models by the use of region-specific 

factors, measured at the municipal level, and these data were provided by Statistics Sweden. Table 2 

reports the means, standard deviations, definitions, and sources of the variables included in the 

analysis. 

Table 2 Dependent and explanatory variables used in the empirical analysis, and sources of data 

NACE 

codes  

Number of markets 

 

Wholesale sector description 

Voronoi 

polygons                  

Municipal

ities 

 

51 130 

 

76 

   

  289 

 

  Agents involved in sales of timber and building materials 

51 150 59 289 Agents involved in sales of furniture, household goods, hardware, and 

ironmongery 

51 170 62 289 Agents involved in sales of food, beverages, and tobacco  

51 180 80 289 Agents specializing in sales of particular products or ranges of products 

51 190 88 289 Agents involved in sales of a variety of goods 

51 210 57 289 Wholesale trading of grain, seeds, and animal feeds 

51 320 58 289 Wholesale trading of meat and meat products 

51 431 86 289 Wholesale trading of electrical household appliances 

51 432 76 289 Wholesale trading of radio and television goods 

51 880 

 

119 289 Wholesale trading of agricultural machinery, accessories, and implements, 

including tractors 

No. of  759 2601  

Variable  Municipalities  Voronoi  

polygons  

Definition  

Njm 0.38 

(0.71) 

0.048 

(0.36) 

Number of entrants: average number of entrants in industry j and market m, 

2000–2004 

   
  3.05 

(56.24) 

7.38 

(8.28) 

Profit: average return on total assets in industry j and market m 

IndSizejm 1.57 × 108 

(3.96 × 108) 

3.27 × 107 

(9.9 × 107) 

Industry size: total industry sales for industry j in market m 

MESjm 2.59 × 107 

(7.02 × 107) 

1.64 × 107 

(1.92 × 107) 

Minimum efficient scale: size of the average firm in industry j and market m, 

according to sales 

MarConcjm 0.51 

(0.21)  

0.97 

(0.065) 

Market concentration: measured by the Herfindahl index, i.e., sum of squared 

market shares of firms in industry j in market m 

PopSizejm 117,032 

(128,097) 

30,889 

(58,652)  

Population size: population in market m, a proxy for local demand in ind. j 

Univl 0.46 

(0.50) 

0.083 

(0.28) 

University dummy: a dummy variable equal to 1 for municipalities with a 

higher education institution, 0 otherwise 

Infrastl 0.35 

(0.48) 

0.066 

(0.25) 

Infrastructure dummy: a dummy variable equal to 1 if the municipality has 

one of the ten largest harbors in Sweden, a state-owned international airport, 

or one of Sweden’s four large railroad classification yards, 0 otherwise 

 

LocGovl 0.27 
(0.44) 

0.34 
(0.47) 

Local government dummy: a dummy variable equal to 1 where non-socialist 

parties possess a majority in the local government, 0 otherwise 
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4.3 Defining the econometric model   

 

From the theoretical discussion, we know that a firm’s entry decision is driven by expected post-

entry profits. Following Daunfeldt et al. (2006, 2013b), we assume that the entrepreneur, before 

starting a new firm, evaluates the various terms of the entry equation, namely, the expected 

profitability of the project, industry-specific conditions, and region-specific conditions. Based on the 

theoretical model presented in section 2, we obtain the following count-data regression model: 

 

             
                                  (5) 

 

where Njm is the number of firms entering market m in a given wholesale trade industry j (j = 1 … 9; 

defined by five-digit NACE codes) during the 2000–2004 period,     
  is the profit opportunities in 

industry j and market m, and vectors Xjm and Zl represent industry- and local region-specific 

variables, respectively; finally, εjm is the random error term. 

 

Profit opportunities    
  for potential entrants are measured by the average return on total assets 

(ROTA) in industry j in market m. It follows from the above theoretical framework that more firm 

entries should occur in markets where profits are high. It is reasonable to expect a positive 

correlation between profitability in previous years and firm entry.  

 

The vector of industry-specific factors, Xjm, reflects the conditions of a particular industrial branch of 

the wholesale sector, and these conditions might both attract and deter potential entrants. We include 

industry size (IndSizejm), minimum efficient scale (MESjm), degree of market concentration 

(MarConcjm), and population size (PopSizejm) in our empirical model. In addition, industry-specific 

indicator variables concerning the five-digit NACE level are included in the estimations.
9
 Industry 

size is included to account for possible agglomeration effects, and is measured as total industry sales 

for industry j in market m. The agglomeration approach, based on Marshall’s (1890) seminal work, 

emphasizes economic benefits arising from the co-location of firms. We thus expect a positive 

correlation between industry size and entry. Minimum efficient scale (MES) denotes the smallest 

output that a firm must produce to minimize long-term average costs and has been measured in 

several ways in previous studies. We follow Daunfeldt et al. (2013a) and measure MES as the size of 

the average firm in industry j and market m, using sales as our measure of size. This variable is 

included because, in industries with a large minimum efficient scale, firms entering the market must 

be sure they can reach a profitable scale of operations in a short period of time (e.g., Strotman 2007). 

                                                      
9 These indicator variables are omitted from the result tables to save space, but are available from the authors on request. In 

addition, equation (5) was estimated without NACE code-specific indicator variables to investigate whether the results are 

sensitive to model specification. The results of these estimations are similar to those reported below and are available from 

the authors on request. 
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Hence, it is reasonable to expect that the number of industries characterized by a larger minimum 

efficient scale would be negatively correlated with the number of new firm entries. Another entry 

barrier might be the degree of local competition, measured in our model by the Herfindahl index. 

This index is the sum of squared market shares of all firms in industry j located in market m: a 

market supplied by only one firm has a Herfindahl index value of one; if all firms in a market have 

equal sales, then the Herfindahl index is 1 divided by the number of firms. We expect that highly 

concentrated local markets, characterized by one or a few dominant incumbent firms, would be more 

difficult for new entrants to penetrate and, therefore, that there would be a negative correlation 

between market concentration and firm entry. This has also been reported in previous research into 

both firm entry (Daunfeldt et al. 2013b) and firm in-migration (Håkansson et al. 2013) in the 

wholesale sector. Population size (PopSizejm) is used as a proxy for local demand. Previous studies 

(see, e.g., Daunfeldt et al. 2006; Nyström 2007) have indicated that more entry occurs in regions 

where local demand is strong. We therefore expect to find a positive correlation between population 

size and firm entry. 

 

The vector of region-specific factors, Zl, is included in the model to capture regional differences that 

could affect entry, and it includes infrastructure quality (Infrastl), presence of a university (Univl), 

and an indicator variable for type of local political government (LocGovl). Infrastructure quality is 

represented by a dummy variable
10

 taking a value of one if the municipality has one of Sweden’s ten 

largest harbors, a state-owned international airport, or one of Sweden’s four large railroad 

classification yards. Accessibility is an important locational characteristic, particularly in the 

wholesale sector, in which large amounts of goods are transferred to retailers. We therefore expect to 

find a positive correlation between infrastructure quality and firm entry. Another region-specific 

factor included in the model is the presence of an institution of higher education in the municipality, 

represented by a dummy variable assigned a value of one if a university or university college is 

located in a municipality. In line with the knowledge spillover theory of entrepreneurship (Acs et al. 

2009), we believe that entrepreneurship and new firm formation are more common in regions with 

access to an educated labor force, as more educated people are expected to amass more knowledge 

valuable for new firm formation. In addition, previous studies of firm entry in the wholesale sector in 

Sweden (Daunfeldt et al. 2006, 2013b) have reported a significant positive correlation between firm 

entry and the presence of a university or university college in a region. We therefore expect a 

positive relationship between the university dummy variable and firm entry in the market. Finally, 

                                                      
10

 The indicator variables for infrastructure and the presence of a university or university collage have in some additional 

estimation been replaced by the distance from the local market to the university or infrastructure. For all variables except 

the indicator variable for type of local government, the qualitative results remain the same as presented below, while the 

indicator variable for local government turns out to be statistically insignificant in these estimations. Since the Schwarz’s 

Bayesian information criterion clearly favors the models using the indicator variables when analyzing firm entry, the results 

using these indicator variables are the ones presented below. Results from the alternative estimations are available from the 

authors on request.    
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political preferences are controlled for by an indicator variable assigned a value of one when non-

socialist parties possess a majority in the local government. The theoretical justification for including 

the characteristics of local government is based on the results of previous firm entry studies in the 

retail and wholesale sectors in Sweden (Daunfeldt et al. 2013a,b), which indicated that firms avoided 

entry into left-governed municipalities. In the case of Sweden, local governments may affect the 

entry decision of a new firm through policy planning, local rules, and taxation policy.  

 

The econometric model in (5) was estimated twice. The model was first estimated assuming that 

municipalities are the relevant markets for wholesale firms, so the dependent variable, Njm, and the 

vector of industry-specific factors, Xjm, were measured using data aggregated to the municipality 

level. The model was then estimated assuming that the alternatively defined markets (delineated 

using the neighborhooding Voronoi technique) were the relevant markets. In this case, the data for 

both the dependent variable, Njm, and the vector of industry-specific factors, Xjm, were measured 

using the Voronoi technique.  

 

As the number of firms entering a market is a positive integer or zero, a count-data model was used. 

The common starting point for most count-data analysis is the Poisson regression. However, a 

restrictive feature of Poisson regression is that the variance should equal the mean, whereas for entry 

we had overdispersion, with the variance larger than the mean (see the descriptive statistics in Table 

2). Furthermore, our dataset has an excess of observations (i.e., markets) in which no entry occurred 

during the study period. Therefore, two alternative count-data models that can account for both 

overdispersion and excess zeros are also estimated: these are the negative binomial regression (NB) 

model and the zero-inflated Poisson regression model. In addition, as the descriptive statistics 

indicate few entries in these wholesale trade industries during these years, we have pooled the yearly 

data and treat the whole period as one time observation. 

 

There is no obviously superior candidate among the three models (although the descriptive statistics 

suggest that models able to account for overdispersion and excess zeros could be better), so all three 

models are applied. As it turns out, the results of all three models are quite similar, but the NB 

regression model is preferred based on Schwarz’s Bayesian information criterion.  

5. Results  

 

First, we present and compare the results of the first estimation of equation (5), in which 

municipalities are the relevant markets, with the results of previous firm entry studies, based on 

Swedish data using similar econometric techniques. This is done so we can be confident that the 

results we are presenting are in line with previous research, even though we use a sample of only 

nine wholesale trade industries as defined by five-digit NACE codes. Second, we compare the results 
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using the two market definitions to determine whether using administrative boundaries seriously 

affects our results.  

 

Since count data are highly non-normal, the effect of each variable on the outcome depends on the 

level of all other variables. To facilitate interpretation of the effects, the results are presented in terms 

of incidence-rate ratios that give the factor by which the dependent variable can be expected to 

change for a one-standard-deviation increase in the explanatory variable. A value above one 

corresponds to a positive effect while a value below one corresponds to a negative effect (Long and 

Freese 2006).  

Table 3 Estimation results, determinants of entry, and municipalities as relevant markets 

Variable 
NBREG Poisson Zero-inflated Poisson  

Irr z                    Irr z Irr z 

      

       

Profit 0.98 –1.14 0.98 –1.03 0.98 –1.03 

       

Industry size 1.00 –1.23 1.00  0.46 1.00  0.46 

Minimum efficiency scale 1.00**  1.95 1.00  0.28 1.00  0.28 

Market concentration 0.013*** –4.52 0.051*** –3.48 0.051*** –3.48 

Population size 1.00*** 3.25 1.00***  5.02 1.00***  5.02 

       

Local government  1.94***  2.57 2.10***  2.84 2.10***  2.84 

University 0.91 –0.18 1.52  0.88 1.52  0.88 

Infrastructure 1.94  1.16 2.93***  2.17 2.93***  2.17 

       

       

NACE, code specific 

indicator variable 

Yes  Yes  Yes  

Inflate model:  Constant only Constant only Constant only 

  870.47  887.61  895.58  

McFadden’s adj. R2 0.20  0.36  0.20  

No. of obs. 

 

2601  2601  2601  

       

Note: ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. BIC = Schwarz’s Bayesian 

information criterion; Irr = Incidence-rate ratios; NBREG = negative binomial regression; Poisson = Poisson regression.  

 

 

The results of estimations in which municipalities are considered the relevant markets indicate no 

statistically significant impact on firm entry of return on total assets, industry size, or having a 

university or university college in the municipality in any of the estimated models. That return on 

total assets has a small or even statistically insignificant effect on entry has previously been reported 

by Geroski (1995) and Daunfeldt et al. (2006, 2013b). Industry size has previously been reported to 

have a positive impact on entry in the wholesale trade industry (Daunfeldt et al. 2006), while having 

a university has previously been reported to increase entry in retail trade industries (Daunfeldt et al. 

2013b) or, in the case of wholesale trade industries, to have no significant impact on entry 

(Daunfeldt et al. 2006).  
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Turning to the other industry-specific factors, i.e., minimum efficient scale and market concentration, 

the estimates for the minimum efficient scale are statistically significant (at the 10% level) in only 

one of the three estimated models, and the economic impact of a one-standard-deviation increase is 

negligible in all models. As reported by Daunfeldt et al. (2013b), increases in market concentration 

reduce firm entry. Daunfeldt et al. (2013b) reported a 25% decrease in firm entry with a one-

standard-deviation increase in the market concentration rate in the retail trade sector. Our results 

indicate an even larger effect in the wholesale trade industry, in which a one-standard-deviation 

increase in market concentration causes a 95% decrease in entry. Håkansson et al. (2013) analyzed 

determinants of firm in-migration in the Swedish wholesale sector, and also reported a negative 

correlation between market concentration measured by the Herfindahl index and the in-migration of 

wholesale firms into a region. This implies that firms in a particular industry considering relocation 

avoid moving into municipalities with an already high concentration of firms in that industry. In 

addition, Nyström (2007) analyzed firm entry determinants in 47 industrial branches in Sweden 

using three levels of aggregation. At the most disaggregated level, she also controlled for industry- 

and region-specific variables. The results of her study differ somewhat from ours, indicating that 

firm entry is positively related to the existing number of firms in a specific region and industry, 

standardized by population size.   

 

The region-specific factors indicate that firm entry in the wholesale trade industry is significantly 

and positively affected by having non-socialist municipal governments and greater populations (i.e., 

greater local demand) in all estimated models. The results related to having non-socialist municipal 

governments confirm previous findings (e.g., Daunfeldt et al. 2006, 2013b). However, previous 

results regarding how local population size affects firm entry are more mixed. Nyström (2007) 

reported that local demand factors, including population size as one variable, have little effect on 

firm entry in the 47 analyzed industries. However, Nyström (2007) did not report results for 

individual sectors, so direct comparison with our results are impossible.  

 

Håkansson et al. (2013) and Berglund and Brännäs (2001) also included measures of local demand 

when studying in-migration and entry of new firms into local markets, respectively. Håkansson et al. 

(2013) found a negative correlation between population density and the in-migration of wholesale 

firms. A similar result was reported for the wholesale sector in the Netherlands by Pellenbarg et al. 

(2002). However, these findings probably reflect wholesale firm avoidance of densely populated 

urban areas due to space shortage and road congestion, rather than a negative correlation between 

entry and local demand. 

Finally, Berglund and Brännäs (2001) studied firm entry and exit in Sweden in the 1985–1993 

period. Their analysis was based on industrial sectors aggregated up to the one-digit SNI-code level, 
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so the wholesale industry is aggregated with the retail as well as the restaurant and hotel sectors. 

Bearing this in mind, the results still indicate that local demand, measured as total regional income, 

is positively correlated with firm entry in all studied sectors except mining.  

 

Having access to good infrastructure has a positive impact in two of the three estimated models. The 

size of the effects indicates that entry of wholesale trade firms is about four times higher in 

municipalities with non-socialist governments, and about eight times higher in municipalities with 

good infrastructure. This could be because non-socialist governments are more liberal in using the 

Swedish Planning and Building Act, or because wholesale trade industries require good 

infrastructure to efficiently conduct their business. Daunfeldt et al. (2013b) previously reported that 

having non-socialist municipal governments had a similar, though weaker, positive effect on firm 

entry. The impact of population, although statistically significant, is negligible from an economic 

point of view.  

Table 4 Estimation results, determinants of entry, and Voronois polygons as relevant markets 

 

Finally, we turn to the results of estimations using the neighboring Voronoi polygons as relevant 

markets. Do the results change if we define the market differently? For the results regarding return  

on total assets, industry size, and having a university or university college in the municipality, the 

answer is “no.” In all estimated models, the results for these variables are the same in both size and 

level of statistical significance as when municipalities were used as the relevant market. The same is 

also true for the other industry- and municipality-specific variables included in the empirical model, 

although there are some differences in the size of the estimated effects of these variables. 

Variable 
NBREG Poisson Zero-inflated Poisson  

Irr z Irr z Irr z 

       

       

Profit 1.00  0.92 1.00  0.85 1.00  0.75 

       

Industry size 1.00 –0.01 1.00 –0.03 1.00  0.01 

Minimum efficiency scale 1.00*  1.75 1.00*  1.93 1.00*  1.85 

Market concentration 0.26*** –3.56 0.25*** –3.72 0.25*** –3.59 

Population size 1.00***  4.52 1.00***  5.80 1.00***  5.05 

       

Local government  1.41**  1.95 1.38*  1.84 1.40*  1.92 

University 0.79 –1.31 0.79  0.14 0.78 –1.30 

Infrastructure 1.76***  2.97 1.74***  2.85 1.78***  2.87 

       

       

NACE, code specific 

indicator variable 

Yes  Yes  Yes  

Inflate model:  Constant only Constant only Constant only 

BIC: 1294.35  1295.68  1299.27  

McFadden’s adj. R2 0.02  0.03  0.02  

No. of obs. 

 

759  759  759  

       

Note: ***, **, and * denote significance at the 1%, 5%, and 10% levels respectively. BIC = Schwarz’s Bayesian 

information criterion; Irr = Incidence-rate ratios; NBREG = negative binomial regression; Poisson = Poisson regression.  
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6. Conclusions 

 

Most studies of firm entry treat administrative areas as the relevant markets. This paper compares the 

results of estimating three empirical models of firm entry in the wholesale sector when the markets 

were assumed to be administrative areas, i.e., Swedish municipalities, with the results produced 

when the markets were assumed to be Voronoi polygons. This test was conducted to determine 

whether and how the use of administrative areas affects the analysis of the determinants of firm 

entry. 

 

The results indicate that, in most cases, the estimated parameters are similar in both size and level of 

statistical significance independent of which market definition is used. However, in some cases, the 

effect size changes depending on the definition of the relevant market.  

 

If the objective is to study the size of the effects rather than to determine what factors are important 

for entry, we would suggest defining the market based on reasonable assumptions concerning 

individual firm demand. However, if the main objective is only to identify the statistically significant 

determinants of entry, using administrative markets might suffice. 

 

We end the paper with some suggestions for future research. First, the Voronoi method used to 

determine the relevant markets could be elaborated on in many ways. One way would be to weight 

the various wholesale firm locations based on, for example, their attractiveness to retailers, and to 

base the size of the relevant markets on this. Another way would be to include the time–space 

dimension when forming the Voronoi polygons by including information on travel times in the 

analysis. A third possibility would be to include Sweden’s actual transportation networks when 

creating the relevant markets, which might allow the creation of relevant markets using firm-specific 

transportation costs. Finally, local labor market regions could be included in the analysis, although 

such regions have not previously been used to any large extent when analyzing firm entry. 
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This article analyzes the determinants of firm migration in the Swedish wholesale
trade sector using a unique dataset covering over 10,000 Swedish wholesale trade
firms during the years 2000–2004. The results indicate that there are negative
correlations between profits, firm age, and firm size and the probability of firm
migration. There is a positive correlation between firm growth in the previous
year and firm migration, indicating that growth opportunities that cannot be
realized at the present location are an important motivation for migration.

Keywords: firm relocation; firm entry; firm demography; hierarchical random
effects; logistic regression model

Introduction

The purpose of this article is to study the determinants of firm migration in the
Swedish wholesale trade sector using a unique dataset covering over 10,000 Swedish
wholesale trade firms during the years 2000–2004. In this study, firm migration is
defined as a change of a firm’s residence address beyond a municipal border. The
wholesale trade sector is defined by the Swedish Standard Industrial Classification
Code 2002 No. 51,000–51,999, while a wholesale trade industry within the sector is
defined as a five-digit code within that range, as defined by Statistics Sweden.
Wholesale trade performs an important economic function since it connects

manufacturing and retail. Yet it has been rather sparsely studied. However, some
recent studies show that wholesale corporations and functions are under strong
pressure to change (Bergström, Rämme, and Wengström 2002; Dawson 2007; Larke
and Davies 2007; Quinn and Sparks 2007a, b; Rosenbloom 2007; Masayoshi and
Mitsunori 2007; Van Deusen, Williamson, and Perryman 2007; Blom et al. 2011).
One strategy for coping with changes in the firm environment can be to move
corporate activities to a place that offers suitable conditions for the present and
future activities of the firm.
In an early study, Pellenbarg (1976) reported that by the end of the 1960s

migration of wholesale trade firms had become more common than migration of
industrial firms in the Netherlands. In a more recent study, Kemper and Pellenbarg
(1997) report that the wholesale trade sector, together with business services, still has
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the highest migration rate of all industries in their sample. Approximately 10 % of
firms in these industries migrated between 1994 and 1995.
Despite this, we are only aware of one recent study of firm migration in which the

wholesale trade sector was mentioned (Van Dijk and Pellenbarg 2000). The authors
controlled for industry-specific heterogeneity in their empirical analysis and found
no significant results to indicate that the migration propensity of wholesale firms was
any different from that of other industries. However, their analysis of the wholesale
sector was somewhat limited since it formed just a small part of an overall analysis of
the migration propensity of firms in the Netherlands. Moreover, a recent study of
firm entry and exit in different industries in the Swedish economy argues that
different factors are important in determining entry and exit in different industries
(Nyström 2006). The same could probably be true of the determinants of firm
migration in Sweden. Analyzing the wholesale trade sector separately from other
sectors imposes fewer restrictions on parameter estimates and the error term
compared to the different panel data methods employed in most previous studies.
Our study contributes to the existing literature on wholesale and firm migration

in the following way. First, to our knowledge this is the first study that explicitly
addresses the question of migration determinants within the wholesale trade sector,
although Söderman (1975) and Van Dijk and Pellenbarg (2000) studied firm
migration in general in Sweden and the Netherlands, with wholesale as one of many
sectors. Second, we are able to control for the factors deemed important in the
institutional and behavioral theoretical approaches to firm migration, while focusing
more closely on determinants related to the neo-classical approach to firm migration.
Third, although our study is to some extent similar to that of Van Dijk and
Pellenbarg (2000), it is based on revealed preferences rather than stated preferences.
We studied actual firm migration while Van Dijk and Pellenbarg analyzed managers’
answers to a question regarding the likelihood of firm migration.
The results indicate that the firm-specific variables deemed important in neo-

classical theories of firm migration are all statistically significant, with the expected
sign. There are negative correlations between the probability of firm migration and
profits, firm age, and firm size. There is a positive correlation between firm growth in
the previous year and firm out-migration, indicating that inability to realize growth
opportunities at the present location is an important motive for migration. Turning
to industry-specific variables, the only significant result is that firms seem to avoid
moving into municipalities where their industry is already highly concentrated. For
the municipality variables the results show that firms in the wholesale trade seem to
be migrating into less densely populated areas, and that out-migration from
municipalities with a non-socialist local government is less common.

Theoretical background to firm migration

Following Hayter (1997), we divide the theories of firm migration into three general
types: neo-classical, behavioral, and institutional.1 Our study will use the neo-
classical approach put forward by Nakosteen and Zimmer (1987) to discuss the
different causes of firm migration, but will augment this approach empirically to also
take into account important contributions from the behavioral and institutional
theories of firm migration.
In neo-classical theories of firm location or firm migration, decision makers act as

rational profit maximizers, collecting information about different locations up to the

2 J. Håkansson et al. The International Review of Retail, Distribution and Consumer Research 49
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point where one additional unit of information is worth less than the cost of
collecting it. In equilibrium, optimal locations are fixed at a specific point in time,
and will only change due to changes in the firm or its environment over time. As
such, in a correctly specified empirical model, all relocations are explained by the
variables included in the model, except for a purely random component, ximt, specific
for firm i, municipality m, at time t.
However, although we consider the neo-classical approach a useful benchmark

when studying the actual relocation behavior of firms, there are flaws in its
assumption of fully rational decision making and optimal use of information. Thus,
we would like to incorporate the possibility of bounded rationality (Simon 1955,
1959) and imperfect information when making firm relocation decisions, even if we
do not have access to direct measures of these variables in our empirical data.
Allowing for bounded rationality and imperfect information in an otherwise
correctly specified empirical model means that there will not only be a purely
random error component, but also a component, zi, reflecting systematic
heterogeneity in the relocation behavior of firms caused by the non-rationality of
decision makers and/or imperfect information affecting relocation decisions.2 Such a
component will thus be added to the empirical model presented below.
It should be noted that even though the neo-classical and behavioral approaches

differ in their assumptions about the rationality of decision making and the use of
information, both assume that the firm is the active decision maker. The firm is also
assumed (except for observable variables included in the theoretical and empirical
models) to be largely unaffected by the institutional environment in which it is
located. This seems to be a rather strong assumption. According to Pellenbarg, van
Wissen, and van Dijk (2002a, b) there are at least two important types of institutions
that affect relocation decisions: local governments and local real-estate markets. In
Sweden, these two are often closely related since local governments can use the
Swedish planning and building act to hinder (or at least delay) entry by new firms
into a region. The use of the planning and building act and the status of local real-
estate markets are not directly observable by the researcher, but can be controlled
for by introducing a third random component in the empirical model. We thus
introduce location-specific (at the municipality level) random effects, zim, to control
for geographical heterogeneity in how these institutions affect firm i in municipality
m.
All three theoretical approaches to firm migration have their strengths and

weaknesses. Pellenbarg, van Wissen, and van Dijk (2002b, 9) thus suggests that ‘an
eclectic combination of the behavioral and neo-classical approaches seems more
fruitful’ than choosing one or the other. In this article we would like to go one step
further, suggesting that a combination of all three available approaches be used in
studies of firm migration in order to avoid incorrectly specified empirical models.
Following Nakosteen and Zimmer (1987), we thus assume that a firm’s goal is to

maximize profits above a minimum threshold and that an individual firm is a price
taker in both product and factor markets.3 Firm i active in municipality m at time t
thus has the following profit function:

Eimt ¼ EðXi;Kj;Zm; eimtÞ ð1Þ

where Xi represents firm-specific (firm internal) variables, Kj and Zm denote location-
specific (firm external) variables, Kj denotes variables related to the industry j, Zm are
non-industry-related variables, all affecting expected profits. Finally, eimt is a residual
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term reflecting random optimization errors at the firm level. Firms in industry j
continuously monitor their profits relative to a fixed minimum target threshold, Ej,

Eimt < Ej ð2Þ

If expected profits at the current location are driven below the threshold, this will
trigger a migration decision (Equation 2).4 Note that this also means that as long as
expected profits exceed the threshold level, firms will stay at their current location,
even if there might be other locations with even higher levels of expected profits. The
motivation for this is that firm migration is always associated with (sometimes
substantial) costs, and that there could be capital inertia where buildings and
machinery at the current location may be written off, while still being operational at
low costs (Auty 1975).
This model, incorporating the elaborate random effects structure discussed

above, will be operationalized below.

Data

A dataset of all limited liability wholesaling firms in Sweden in the period 2000–
2004 was provided by MM Partner. All limited liability firms registered in
Sweden are legally obligated to submit their annual reports to the Swedish
Patent and Registration Office (PRV). The collected dataset, compiled by MM
Partner, was used to measure several firm- and industry-specific variables of
interest. These data are frequently used in research (e.g. Daunfeldt et al. 2010;
Daunfeldt et al. 2011). Data measuring municipal level variables such as
population density and the political preference in the municipality were supplied
by Statistics Sweden.
As we are interested in the geographical location and migration of firms, only

firms having a registered visitor’s address were included in the study. Mail-order and
internet-based firms were left out of the analysis.
Although the original dataset covered both single and multi-plant firms, we chose

to focus our study on single-plant firms. One reason is that since migration can be
seen as an alternative to other organizational changes when conditions in the
industry are changing, it is important to be able to clearly single out migration. This
choice is confirmed by results from previous studies of firm migration which indicate
that single-plant firms adopt different migration strategies to larger multi-plant firms
(Pellenbarg, van Wissen, and van Dijk 2002a). Moreover the nature of annual report
data5 does not allow in-depth analysis of multi-plant firms.
In total, the dataset consist of 13,471 wholesale trade firms that were active at

least at some point during the years 2000–2004. The sample was reduced by 2591
firms because observations are missing for one or more of the variables in the
regression model. All firm- specific and industry-specific independent variables were
lagged one year to reflect the potential migrant firm’s decision problem resulting
from the fact that firms only have access to financial information of other firms after
a one-year time lag (annual reports for 2004 are available from summer 2005,
reporting results achieved during 2004). Lagging the firm-specific and industry-
specific variables also alleviates a possible reversed causality problem, since previous
years’ values are, by definition, predetermined. This leaves a dataset of 27,627 firm-
years in an unbalanced panel of 10,880 firms to be used in the empirical estimations
below.
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Firm migration in this study is defined as a change of a firm’s residence address
beyond a municipal border. The study adopts the Swedish administrative division
from the year 2000 with 289 municipalities as its geographical divisions.

Defining the empirical model

Following Nakosteen and Zimmer (1987) the independent variables are categorized
into firm-specific variables and location-specific variables. The location-specific
variables are further divided into industry-specific and non-industry-specific
variables. The location-specific geographical environment for the firms is defined
as the municipality. Similar divisions’ into categories and variables are used
elsewhere (e.g. Van Dijk and Pellenbarg 2000, Knoben 2011).
In this study we use firm age, firm size, firm growth, and return on total assets

(ROA) as indicators of firm-specific conditions. We use minimum efficient scale
(MES), industry size, and local competition in the empirical analysis as indicators of
industry-specific variables. Population density and type of local government are used
as indicators of non-industry-specific factors. The motivation for using these
variables and how the individual variables are measured is explained below.
From the theoretical section we know that if expected profits at the current

location are driven below the threshold value Ej, this will trigger a migration
decision. Thus we can formulate a latent response model where the observed
dichotomous decision to relocate the firm, Rijm, is caused by the expected loss of
staying at the current location as opposed to relocating the firm. The observed latent
response can thus be written:

Rimt ¼ 1 if Eimt < Ej; 0 otherwise: ð3Þ

We can now formulate the following logistic regression model

Rimt ¼ c0 þ c
0
Tþ r

0
Xi þ Z

0
Kj þ n

0
Zm þ eimt ð4Þ

where Rimt ¼ 1 if firm i relocates at time t, zero otherwise. c0 is a constant term, and
T is a vector of time-specific fixed effects included to capture time-variant
heterogeneity in firm migration behavior. Xi represents firm-specific variables, Kj

denotes industry- and location-specific variables, while Zm are non-industry- and
location-specific variables. Finally, eimt is the residual (or heterogeneity) term, which
can be written;

eimt ¼ zim þ zi þ ximt ð5Þ

Substituting (6) into (5) results in the following three-level random intercept logistic
regression model with time-specific fixed effects, where time periods t are nested in
firms i, which are in turn nested in locations m.6 The model is thus set up to control
for unobservable heterogeneity at the time, municipal, and firm level. These random
effects are included to capture all time-invariant firm and municipality level
heterogeneity related to the behavioral and institutional theories of firm relocation
not captured by the other variables included in the model. For example, the impact
of local real-estate markets on the decision to relocate the firm should be captured by
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the municipality random effects, as long as these markets have been fairly constant
over the period under study. The firm-specific random effects should capture such
non-observable firm characteristics as the degree of rationality in management, firm
culture, and the skills of those employed, as long as these are also fairly constant
during the period under study.

Rimt ¼ c0 þ c
0
Tþ r

0
Xi þ Z

0
Kj þ n

0
Zm þ zim þ zi þ ximt ð6Þ

Regarding the vector of firm-specific variables, Xi, we include return on assets
(ROAit71), growth (Firm growthit71), age (Firm ageit71), and size (Firm sizeit71) in
the estimations. Following Daunfeldt, Rudholm, and Bergström (2006) and
Daunfeldt et al. (2010) all firm- and industry-specific variables were lagged one
period, making the data correspond to the potential migrant firm’s decision problem,
and also alleviating a possible reversed causality problem.
First, we expected a negative correlation between profitability in the previous

year, measured as return on assets, ROAit71, and the probability of firm migration.
This follows from the theoretical model set up by Nakosteen and Zimmer (1987), but
is also suggested by the descriptive statistics presented above. In addition, a survey of
firms in the Netherlands in 1998 (BIC 1998) found that 16.7 % of respondents cited
‘business economic reasons’ as the primary reason for relocating.
We also expected to find a positive correlation between growth in the previous

year, Firm growthit71, and firm migration. Several previous studies (e.g. Pellenbarg
1995; Louw 1996; BIC 1998) reported a need for expansion that could not be
accommodated at the current location as the main motivation for migration.
Following Brouwer, Mariotti, and van Ommeren (2004), the firm-specific

variables also include firm age, Firm ageit71, and firm size measured as revenues
in the previous year, Firm Sizeit71. The motivation for including firm age is that
older firms are more embedded in the local spatial environment (e.g. Putnam
1993). There are several reasons for including firm size. First, migration costs are
more substantial for large firms, whereas smaller firms usually have less
demanding premise requirements (Brouwer, Mariotti, and van Ommeren 2004).
Second, smaller firms cannot affect the restrictions imposed on them by
policymakers in the same way that large firms can, and firm migration can
then be an option (Hayter 1997).
Industry location-specific variables, Kj, include the minimum efficient scale

(MESjt71) in the industry in the previous year, industry size (IndSize (S)jt71), the
number of firms (IndSize (F)jt71), and the Herfindahl index (LocCompjt71)
measuring the degree of competition in the local market.
Minimum efficient scale is a term used to denote the smallest output that a firm

can produce such that its long-term average costs are minimized. Mathematically,
the MES can be computed by taking the first order derivative of the firm’s average
cost function with respect to quantity produced and equating it to 0. However, doing
this for all firms is quite difficult, and following Daunfeldt et al. (2011), MES is
instead measured as the size of the average firm in the industry j and municipality m
at time t71. The reason for including this variable is that if the minimum efficient
scale of operations is large, a firm entering a new market must be certain it can reach
a profitable scale in a short period of time (e.g. Strotman 2007, 89). We expect a
negative correlation between the minimum efficient scale and the decision to relocate
the firm, other things being equal.
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The size of the local market is proxied by two variables. Firstly, the industry size
(IndSize (S)jt71) is measured using total sales for industry j in municipality m and
the number of firms. Secondly, we also control for the local industry size using the
number of firms (IndSize (F)jt71) active in a specific industry j located in
municipality m. Following Caves, Gale, and Porter (1977) and Brouwer, Mariotti,
and van Ommeren (2004), we expect there to be a positive correlation between the
probability of firm migration and the size of the market.
We measure the degree of competition in the local market by using a Herfindahl

index (LocCompjt71). The Herfindal index is the sum of the squared market shares of
each of the firms i located in the municipality m and industry j. The Herfindal index
is defined on the interval 0–1, and has a value equal to 1 if only one firm operates in
the local market; municipalities with two firms with an equal share of the local
market have the value 0.5, etc. Previous studies (e.g. Daunfeldt et al. 2010) have
shown that there is a negative correlation between highly concentrated local markets
and entry by retail trade firms. We would expect that the same would hold for in-
migration of wholesale trade firms into local markets.

Zm is a vector containing the non-industry location-specific variable population
density (PopDenmt) and an indicator variable for type of local government
(LocPolmt). Population density is measured as inhabitants per square kilometer.
This variable is included because Pellenbarg, van Wissen, and van Dijk (2002a, b)
reported that during the 1980s there was suburbanization of firms due to space
shortages, increasing land prices, and growing congestion on roads in urban areas.
All of these factors also can harm profitability in the wholesale trade industry, and
thus we expect Swedish wholesale trade firms to relocate to less densely populated
areas.
Institutions like local governments can also affect the migration decisions of

firms. For example, local governments have the authority to use the Swedish
Planning and Building Act to hinder (or at least delay) entry by new firms into the
region. Previous studies of entry in the retail trade industry in Sweden (e.g.
Daunfeldt et al. 2010) have therefore included indicator variables for non-socialist
local governments. Their results show that more entry occurred in municipalities
with non-socialist local governments, suggesting that this type of institutional factor
has an effect on entry. In this article we therefore include a dummy variable equal to
one for a non-socialist local government, zero otherwise.
Finally, as mentioned above, the empirical model includes random effects related

to location (municipality) specific factors (zim) related to the institutional theory of
firm re-location, and firm-specific factors (zi) related to the behavioral theory of firm
re-location.

Descriptive statistics

The spatial distribution of wholesale trade firms in Sweden is illustrated in Figure 1.
The majority of firms are concentrated in the southern part of the country,
particularly in the three metropolitan regions of Stockholm, Gothenburg, and
Malmö. About one third of all wholesale trade firms are located in the Stockholm
metropolitan region. Gothenburg and Malmö have 14.5 % and 8 %, respectively, of
all wholesale trade firms. In the northern part of the country the existing wholesale
trade firms are mainly concentrated in the coastal regions, especially in
municipalities with major ports and in proximity to more densely populated cities.
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Figure 1. Spatial distribution of wholesale trade firms in 2004.
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Therefore the distribution of wholesale trade firms could be said to follow the
broader urbanization patterns of Sweden, albeit with overrepresentation of the
sector in the three largest metropolitan areas.
There were 1870 cases of migration in the period 2000–2004 out of the total

number of 13,471 firms in the sample. This represents an average of 3.5% of existing
firms relocating each year. This migration mobility could be compared to the
numbers presented in Kemper and Pellenbarg (1997), where 10.1% of wholesale
trade firms in the Netherlands migrated in 1995. However most of these moves were
short distance. In their study about 2.7% of firms migrated to a new chamber of
commerce district and were thus considered long-distance migration by the authors.
If we turn to the spatial patterns of firm mobility, Figure 2 illustrates the

migration intensity calculated at the municipality level. The average number of in-
migrating and out-migrating firms for each municipality in the period 2000–2004 is
related to the number of existing firms. Note that there are apparent regional
differences in the migration intensity. However, no distinct spatial similarities can be
identified. The migration mobility for the majority of the municipalities is below the
average value of 3.5% of annually moving firms, and these municipalities are spread
evenly across the country. However, areas with higher migration intensity can also
be identified – several municipalities in the northern part of the country, the
metropolitan areas, municipalities in the southwestern coastal areas of Skåne and
Halland, and the area south of Stockholm.
Figure 3 shows the regional outcome of firm migration, particularly which

municipalities gained and lost firms as a result of firm migration in the period 2000–
2004. Out of 289 Swedish municipalities, 128 municipalities had a migration
surplus – the number of firms has increased as an effect of firm migration. Ninety-five
municipalities experienced a migration deficit, and 66 municipalities experienced
balanced firm migration in the wholesale trade sector.
Figure 3 further suggests that the inner parts of the metropolitan areas

encountered a migration deficit. The municipality of Stockholm had the highest
deficit with a loss of 53 firms, followed by Gothenburg, which lost 37 firms during
the years under study. These municipalities are followed by Sollentuna and Lidingö,
both located in the region of Stockholm. The migration deficit of the inner parts of
metropolitan regions was counterbalanced by an increase in the number of firms in
surrounding municipalities. Outside the metropolitan areas the picture is mixed, with
a random geographical pattern of municipalities with migration gain and deficit.
Turning to descriptive statistics of dependent variables included in the model,

Table 1 reports means and standard deviations for all firm-specific variables included
in the empirical analysis. The descriptive statistics are presented separately for
migrating firms (those firms that have changed their place of location at least once
during the period 2000–2004) and non-migrating firms. The migrating firms are
smaller in size compared to the non-migrating firms, and they are also younger.
Similar results concerning the size of migrating firms were reported from the
Netherlands (Kemper and Pellenbarg 1997), the United States (Nakosteen and
Zimmer 1987), and the United Kingdom (Mariotti and van der Steen 2001). Size was
determined as the number of employees. In addition, the return on assets (ROA) and
firm growth in the period prior to migration were both negative for migrating firms,
while there was a positive ROA for non-migrating firms. This indicates that firms
which encounter negative results may choose migration as a strategy to increase
profits.
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Figure 2. Migration intensity in wholesale trade sector, 2000–2004.
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Figure 3. Firm migration in wholesale trade in 2000–2004, net migration.
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Table 2 provides means and standard deviations for all industry and non-
industry location-specific variables. The descriptive statistics in Table 2 are related to
migrating firms only and are divided into out-migration and in-migration
municipalities. This makes it possible to compare differences between municipalities
experiencing out-migration and municipalities experiencing in-migration of firms
with respect to the industry and non-industry location-specific variables. The main
conclusion to be drawn from the descriptive statistics for the industry-specific
variables presented in Table 2 is that there are only marginal differences between in-
and out-migration municipalities with respect to these variables.
Finally, there are two non-industry-specific variables included in the study,

population density and an indicator variable equal to one if the firm is located in a
municipality governed by a non-socialist majority. The descriptive statistics show
higher population density in out-migration municipalities, indicating that firms more
frequently move from more to less densely populated areas. This confirms the
pattern presented in Figure 2 above, which shows that densely populated
metropolitan areas have a migration deficit for wholesale trade firms. The migration
differences are small for firms located in a municipality governed by a non-socialist
majority.

Results

The results from the estimation of Equation (7) for one model where all industry-
and non-industry location-specific variables were calculated for the out-migration

Table 1. Descriptive statistics of firm-specific variables for migrating and non-migrating
firms.

Migrating firms Non-migrating firms

Variable Mean Std. dev. Mean Std. dev.

Firm ageit71 12.95 8.94 14.80 9.10
Firm sizeit71 14245.01 57817.52 21740.38 140627.30
Firm growthit71 70.15 1.74 70.029 1.64
ROAit71 73.79 73.58 3.05 51.42

Table 2. Descriptive statistics of location-specific variables related to migrating firms.

Variable

Out-migration municipalities In-migration municipalities

Mean Std. dev. Mean Std. dev.

Industry specific
MESjt71 24809.01 57927.50 25202.92 60103.86
Ind. Size (S)jt71 722512.10 1500048.00 725667.10 1520346.00
Ind. Size (F)jt71 28.37 50.41 28.18 50.13
Loc. Comp.jt71 0.48 0.33 0.47 0.32
Non-industry specific
Pop. Dens.mt71 1205.20 1468.42 1049.30 1408.68
Loc. Pol.mt71 0.33 0.47‘ 0.34 0.48
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municipality, and another where the same variables were calculated for the in-
migration municipalities, are presented in Table 3.
The results from the first model, related to the out-migration municipalities,

show the following. First, there is a negative correlation between return on assets in
the previous year and the probability of firm migration. This is predicted by theory
(Nakosteen and Zimmer 1987) and was also found in the 1998 survey of firms in the
Netherlands (BIC 1998). Second, there is also a negative correlation between firm
size and age and the probability of migration. Our findings are similar to previous
studies (e.g. Putnam 1993; Hayter 1997; Van Dijk and Pellenbarg 2000; Brouwer,
Mariotti, and van Ommeren 2004). Third, for out-migration municipalities, there is a
positive correlation between firm growth and the probability of migration. This
confirms previous findings that a need to expand that could not be accommodated at
the current location is an important motivation for firm migration (Pellenbarg 1995;
Louw 1996; BIC 1998). For in-migration municipalities the results are similar, with
the exception that firm growth does not have any significant correlation and opposite
sign with firm migration.
Turning to the industry-specific variables, none of these are statistically

significant at conventional levels in the model for firm out-migration. For firm in-
migration, there is a negative correlation between the Herfindahl index measuring
market concentration and the probability of in-migration. This implies that in-
migrating firms seem to avoid local markets where industry concentration is high.
This finding agrees with that of Daunfeldt et al. (2010), who showed the same result
for entry into local retail trade markets.
The results for the non-industry location-specific variable population density and

the indicator variable for local policy show that there is a negative correlation
between being located in a municipality governed by a non-socialist majority and
subsequent firm out-migration. The results for firm in-migration show that there is a
negative correlation between having a high population density and out-migration by
firms. Pellenbarg, van Wissen, and van Dijk (2002a) found that during the 1980s
firms left densely populated urban areas due to space shortages, increasing land

Table 3. Estimation results, probability of migration, 2001–2004.

Variable

Out-migration In-migration

Estimate Std. err Estimate Std. err

ROCit71 70.0012 0.00064* 70.0022 0.00070***
Firm ageit71 70.020 0.0031*** 70.023 0.0041***
Firm sizeit71 78.93E77 74.40E77** 79.00E77 75.10E77**
Firm growthit71 0.062 0.027** 70.013 0.036
MESjt71 1.28E77 6.74E78 7.83E77 6.02E77

IndSiz(S)jt71 71.54E78 73.70E78 4.85E78 4.20E78

IndSiz(F)jt71 0.00073 0.00099 70.0020 0.0013
LocCompjt71 0.029 0.10 70.23 0.13*
PopDensmt 72.38E76 0.000030 70.00066 0.000060***
LocPolmt 70.24 0.084*** 0.082 0.17
Random effects Variance Std. err Variance Std. err
Location (zi) 0.095 0.028*** 0.71 0.12***
Firm (zim) 0.17 0.098* 0.0019 0.015

Notes: *Statistically significant at the 10% level. **Statistically significant at the 5% level. ***Statistically
significant at the 1% level. Time specific fixed effects not reported to save space.
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prices, and growing congestion on roads. These findings also seem to hold for
migration of wholesale trade firms across Swedish municipal borders during the
years 2001–2004.
It should, however, be noted that, although statistically significant, the size of the

effects is rather small. As such, none of the variables included in the empirical models
have a large impact on the probability of firm migration within the Swedish
wholesale trade sector.
Finally, the location- and firm-specific random effects show that there is

unobserved heterogeneity at both levels in the data for firm out-migration, while
only the random effect for municipalities is statistically significant at conventional
levels for the model using data for the in-migration municipalities. In other words,
there is non-observable time-invariant heterogeneity between municipalities and
firms affecting the migration decision of firms, and this should be accounted for in
empirical studies. Not doing so would lead to missing variable bias.

Summary

Changes in a firm or in its environment can make the firm’s present location non-
optimal. One strategy to cope with such changes can be to relocate operations to another
place that offers suitable conditions for the present and future activities of the firm.
Recent studies of the wholesale trade sector have primarily investigated organizational
change as a method to cope with change (Bergström, Rämme, and Wengström 2002;
Dawson 2007; Larke and Davies 2007; Quinn and Sparks 2007a,b; Rosenbloom 2007;
Masayoshi and Mitsunori 2007; Van Deusen, Williamson, and Perryman 2007; Blom
et al. 2011). Our study is motivated by the fact that relocation of the individual
wholesale firm’s activities can be an additional response to changes in the wholesale
trade sector. This has not been extensively studied in previous literature.
In the empirical section of our study, we used the neo-classical approach put

forward by Nakosteen and Zimmer (1987) to discuss the different causes of firm
migration, but augmented this approach empirically to also take into account
important contributions from the behavioral and institutional theories of firm
migration. This was done by using an elaborate random effects structure to capture
the unobservable heterogeneity between firms and municipalities caused by variables
related to the behavioral and institutional theories of firm migration. The results
from the estimations show that excluding these random effects parameters from the
estimations would cause missing variable bias. A practical implication of this is that
unobservable heterogeneity at the firm and municipality level should always be taken
into account when studying firm migration.
The results also show that the firm-specific variables deemed important in neo-

classical theories of firmmigration are all statistically significant, with the expected signs.
Our analysis thus seems to confirm previous results (e.g. Nakosteen and Zimmer 1987;
Putnam 1993; Pellenbarg 1995; Louw 1996; Hayter 1997; BIC 1998; Van Dijk and
Pellenbarg 2000; Brouwer, Mariotti, and van Ommeren 2004) regarding the importance
of profits, firm size, firm age, and firm growth in explaining patterns in firm migration.
This indicates that relocating the firm is an alternative response to internal
organizational pressure instead of reorganization at the current site.
Turning to the industry and non-industry location-specific variables, the only

significant results for the industry-specific variables is that wholesale firms seem to
avoid moving into municipalities where market concentration in the industry is high.
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For the non-industry- specific variables, the results show that firms in the wholesale
trade industry seem to be migrating into less densely populated areas, and that firm
migration is less common from municipalities with a non-socialist local government.
Our analysis thus confirms the previous findings by Van Dijk and Pellenbarg (2000),
although we used somewhat different empirical models. The largest difference was
that we used revealed instead of stated preference data.
Also, the location- and firm-specific random effects show that there is unobserved

heterogeneity at both levels for the data related to firm out-migration, while only the
random effect for municipalities is statistically significant at conventional levels for
the model for firm in-migration.
Finally, we will discuss some possible directions for future research in the field of

firm migration. In this paper we studied which factors affect firm migration using the
individual firm as the unit of analysis. Our results indicate that firm decision makers
to a large extent make firm relocation decisions based on firm-specific variables such
as profits, firm size, firm age, and firm growth, while industry and non-industry
location-specific variables do not generally affect the behavior of the individual firm.
This, however, does little to help local decision makers formulate policies to make
their local market attractive for business. Thus one could perform the analysis using
the municipality (the local level of policy decision-making) rather that the firm as the
unit of analysis.
Another possible direction for future research is to investigate whether firm

migration positively affects the variables that the firm seems to care about in the
migration decision. Does firm migration actually increase future profitability and
firm growth? Our paper indicates that there is heterogeneity between municipalities
and firms affecting the migration decision. The underlying factors that cause this
heterogeneity could be investigated using qualitative research methods such as
surveys and interviews of firm and local policy decision makers. This research could
lead to more efficient policies regarding firm relocation decisions in the economy.
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Notes

1. These three theoretical approaches have usually been developed as theories for the optimal
location of firms, with the relocation of firms as a special case. These three types have,
however, also been used as a theoretical basis for studying firm relocation decisions (e.g.
Pellenbarg, van Wissen, and van Dijk 2002a).

2. Note that in the empirical model this component will capture all firm specific
heterogeneity affecting firm relocations, and not only bounded rationality and imperfect
information.

3. The potential endogeneity of independent variables will be addressed in the empirical part
of the article.

4. In practice, the firm could of course use other strategies to achieve the target level of
expected profits. However, in order to focus on the decision to relocate we disregard other
potential strategies in the theoretical section of the article.

5. The annual financial data are aggregated to the main office (HQ) when reported to the
PRV. For firms with more than one place of production, it is impossible to distinguish
how each plant contributes to the final results.
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6. A test based on the Akaike Information Criterion (AIC) clearly favors the random effects
structure presented above as compared to models that do not take heterogeneity at
different levels into account. Also, the results from the estimations of Equation (7)
presented below suggest that leaving the random effects structure out of the estimations
will cause missing variable bias.
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To identify the determinants of firm growth in the Swedish retail and wholesale
industries during 2000–2004, we analyse a sample of 400 limited liability
companies using quantile regression techniques. Firm growth was mainly found to
depend upon time-invariant firm-specific effects, supporting Penrose’s [1959. The
theory of the growth of the firm (4th ed.). New York: Oxford University Press]
suggestion that internal resources such as firm culture, brand loyalty, entrepreneurial
skills, and so on are important determinants of firm growth.

Keywords: firm growth; firm culture; brand loyalty; entrepreneurship

Introduction

The literature on firm growth is large, spanning at least the scientific disciplines of

business administration, economics, economic psychology, and sociology. The theory

of firm growth is also diverse, predictions are contradictory, and early contributors such

as Gibrat (1931) and Penrose (1959) still dominate the field.

Empirical studies analysing determinants of firm growth usually try to test Gibrat’s

(1931) proposition that firm growth is independent of firm size (Sutton, 1997; Caves,

1998, provide overviews). Other studies have investigated the influence of firm age (Halti-

wanger, Jarmin, & Miranda, 2010), innovations (Coad & Rao, 2008), competition (Geroski

& Gugler, 2004), human capital (Wiklund & Shepherd, 2003), ownership structure

(Audretsch & Mahmood, 1994), the industry minimum efficient scale (MES; Audretsch,

1995), and so on. The explanatory power of these models is often very low, usually explain-

ing less than 10% of the variation in the data (Coad, 2009). This has led researchers to con-

clude that ‘growth is mainly affected by purely stochastic shocks’ (Marsili, 2001, p. 18).

Previous empirical studies have generally focused on manufacturing firms (Coad, 2009).

However, growth processes might differ among industrial sectors (Audretsch, Klomp,

Santarelli, & Thurik, 2004). Small manufacturing firms might, for example, have a higher

exit rate because the industry is capital intensive, characterized by scale economics and

high sunk costs. Thus, small surviving firms might be characterized by higher growth

rates than large firms. This bias might then disappear in service industries (such as retailing)

where scale economies, sunk costs, and capital intensity are not as important. An increasing

number of studies have, therefore, investigated the relationship between size and growth

of service firms (Audretsch et al., 2004; Johnson, Conway, & Kattuman, 1999; Nunes &
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Serrasqueiro, 2009; Variyam & Kraybill, 1992; Wilson & Morris, 2000), but the results

seem to be qualitatively similar to those obtained for manufacturing. Only a few studies

have previously compared firm growth in retail and wholesale trade with other industries

such as manufacturing (Pakes & Ericson, 1998), and, to our knowledge, no previous

study has analysed firm growth within the retail and wholesale industries.

The purpose of this paper is to study firm growth within the retail and wholesale indus-

tries using a sample of 400 Swedish limited liability companies active during 2000–2004.

Because the firm growth tends to have a ‘tent-shaped’ distribution, violating the ordinary-

least square (OLS) assumption of normally distributed error-terms, a quantile regression

model is estimated. This approach allows us to go beyond marginal growth rates of the

average firm, which barely grows at all, to analysing the fastest growing firms. Further-

more, responding to Kraaijenbrink, Spender, and Groen (2010), Locket, Wiklund, Davids-

son, and Girma (2011) and McKelvie and Wiklund (2010), we also include firm-specific

fixed effects in our estimations. This allows us to control for time-invariant unobserved

firm-specific heterogeneity, e.g. firm-level human assets (Schiavone, 2011), firm culture

(Barney, 1986), and brand loyalty that might explain differences in firm growth rates

(Penrose, 1959).

Our model without firm-specific fixed effects was found to have very low explanatory

power, with most variables not significantly determined, supporting previous findings

(Geroski, 2000) that firm growth is essentially stochastic. However, explanatory power

increased a lot when time-invariant firm-specific fixed effects were included in the esti-

mations, suggesting that such unobserved heterogeneity is a main determinant of firm

growth.

We interpret our results as support for Penrose’s (1959) resource-based theory of

firm growth, implying that growth is primarily determined by idiosyncratic configur-

ations of resources such as business models (Cavalcante, Kesting, & Ulhøi, 2011),

company mission (Vasconcellos e Sá, Olão, & Pereira, 2011), market orientation

(Cambra-Fierro, Florin, Perez, & Whitelock, 2011), governance modes (Cantarello,

Nosella, Petroni, & Venturini, 2011), management practices (Hotho & Champion,

2011), the dynamic capability of the firm (Goktan & Miles, 2011), the decision

making process within the firm (van Riel, Semeijn, Hammedi, & Henseler, 2011),

innovative orientation (Rowley, Baregheh, & Sambrook, 2011), technological and

design capabilities (Ho, Fang, & Lin, 2011), knowledge and experience of certain

employees (Sommer & Haug, 2011), organizational knowledge (Sitlington & Marshall,

2011), efficient procedures within the firm (Wernerfelt, 1984), firm culture (Barney, 1986;

Lee, Lim, & Pathak, 2011; Naranjo-Valencia, Jiménez-Jiménez, & Sanz-Valle, 2011), social

capital (Jansen, Curseu, Vermeulen, Geurts, & Gibcus, 2011; Huarng & Yu, 2011),

social trust (Bergh, Thorgren, & Wincent, 2011), and trade contracts (McKelvie &

Wiklund, 2010; Wernerfelt, 1984), factors that are firm-specific, but tend to change

slowly over time.

Data and some descriptive statistics are presented in the next section. Section 3 then

describes the econometric specifications, while the results are presented in Section 4.

Section 5 summarizes and draws conclusions.

Data and descriptive statistics

Data

The data used here were collected from MM-Partner, now merged with PAR, a Swedish

consulting firm that gathers economic information from PRV (the Swedish patent and
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registration office), to be used foremost by decision-makers in Swedish commercial life.

All limited liability firms in Sweden are legally bound to submit an annual report to

PRV. The data comprises all Swedish limited liability companies active at some point

during 1995–2005, 288,757 firms in total. The data include all variables found in the

annual reports, i.e. measures of profits, number of employees, salaries, fixed costs, and

liquidity.

We use data on surviving firms in the retail and wholesale industries in Sweden

during 2000–2004. Retail and wholesale firms are classified into three-digit categories

according to the European Union’s NACE-standard, a classification based on firm

activity and commonly employed by Statistics Sweden (SCB). In total, the data

covers 4811 retail firms and 7311 wholesale firms. We focus our analysis on a

random sample of 400 of these firms, 200 retail firms (4.2% of all surviving firms

during the study period) and 200 wholesale firms (2.7%). The reason we work with a

random sample is that standard errors are calculated using bootstrap re-sampling tech-

niques in quantile regressions, which is very computationally intensive. To be able to

include firm-specific fixed effects in the quantile regressions, we thus need to work

with a smaller sample.

Dependent and independent variables

Employment and sales are the most commonly used indicators of firm growth (Delmar,

1997), and they tend to produce similar results. We choose to use growth in sales as

our dependent variable. Following previous studies, we define firm growth (Git) in

period t for firm i as the log-difference in sales:

log Git = log Sit − log Sit−1. (1)

Firm growth might be related to the decision to migrate to a local market. Several pre-

vious studies (BIC, 1998; Pellenbarg, 1995) have reported that the main motive for the

migration of firms is a need for expansion that could not be accommodated at the

current location. We include a dummy indicating whether firm i in-migrated to municipal-

ity m to control for this in the empirical analysis.

Two firm-specific variables that have received a great deal of attention in the firm

growth literature are firm size and firm age (van Praag & Versloot, 2008). Recent

studies tend to reject the hypothesis that growth is independent of firm size, instead

finding that small firms grow faster than larger ones (Audretsch, Prince, & Thurik,

1999; Calvo, 2006; Dunne, Roberts, & Samuelson, 1989; Dunne & Hughes, 1994;

Evans, 1987a, 1987b; Hall, 1987). Following previous studies (Delmar, 1997), we

define firm size as the number of employees in the preceding period (t21).

Some studies have also found that younger firms grow faster than older ones. In fact,

Haltiwanger et al. (2010) argue that after controlling for firm age, there is no systematic

relationship between firm size and firm growth. We define firm age as the observation

year minus the registered start year. Information on start year is available from 1972,

which means that a firm’s maximum age could only be registered as 34 years, even if it

existed earlier.

We also include own capital as share of total debt in order to analyse whether financial

stronger firms grow faster than financially weaker firms with a lower share of own capital

in relation to debts. However, as noted by Santarelli and Vivarelli (2007), financial con-

straints do not seem to be a major factor influencing firm growth.
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Firm growth might also be determined by industry-specific conditions. We include

market concentration, size of the market, industry size, and the industry MES as indus-

try-specific variables in the empirical analysis.

Market concentration in each three-digit industry j active in municipality m during the

period 2000–2004 is controlled for using a Herfindahl index, calculated as the sum of

squares of firms’ market-shares, i.e. S2
1m + S2

2m + · · · + S2
km, where k is the number of

firms in municipality m. If all firms had equal revenues, the concentration rate would be

1/k, whereas it would be one if the entire local market were supplied by one firm.

We also control for market size by using the number of firms active in industry j in

municipality m. Industry size is measured using total sales for industry j in municipality

m. It has been argued that the scale disadvantage of a small firm is larger in industries

with a larger MES. As new firms often are small, entrants in industries characterized by

high MES are, thus, forced to grow quickly or exit (Strotman, 2007, p. 89). MES has

been measured in several ways. Audretsch (1995), for example, adopts the standard

Comanor and Wilson (1967) proxy for measuring MES, i.e. the mean size of the largest

plants in each industry, accounting for half of industry sales. Other commonly used

proxies for MES are the size of the industry’s median plant, and the ratio of that plant’s

output to total industry output (Sutton, 1991). We use the size of the average firm

(mean employees) in industry j as our measure of MES.

Region-specific characteristics are very seldom analysed when investigating firm

growth, even though studies (Audretsch & Dohse, 2007) have indicated that the regional

context matters. We, therefore, also control for municipality-specific characteristics that

might affect firm growth, such as population in the municipality. We also control for

the presence of a university or a university college, the educational level of the population,

political preferences, and political strength. The presence of an institution of higher edu-

cation is represented by a dummy variable with value one, otherwise zero. Education level

is measured by the percentage of the population in the municipality with at least some

higher education. Political preferences are measured by a dummy variable with value

one where the local council is controlled by non-socialist parties. Political power is

measured by another Herfindahl index. All region-specific characteristics are provided

by SCB.

Means and standard deviations of all these variables are presented in Table 1.

Empirical model

We first estimate an OLS model both excluding and including firm-specific fixed effects

log Git = b0 + u′iXit−1 + g′
jYjt−1 + d′mMmt + aF + at + 1it, (2)

where Xit−1 is a vector of firm-specific characteristics that are assumed to influence the

growth of firm i; Yjt−1 is a vector of industry-specific characteristics; Mmt is a vector of

municipality-specific conditions; u′i, g′
j, and d′m are the corresponding parameter

vectors; aF are the firm-specific fixed effects; at are the time-specific fixed effects; and

1it is the error term.

The firm-specific characteristics in Xit−1 are in-migration, firm size, firm age, and finan-

cial strength, as discussed in the previous section. The industry-specific characteristics in

Yjt−1 are market concentration, market size, industry size, and industry MES. All firm-

specific and industry-specific characteristics have been lagged one period to avoid simulta-

neity bias. Finally, municipality-specific characteristics in Mmt are population, the number

1196 S.-O. Daunfeldt et al.
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of unemployed, the presence of an institution of higher education, education level, political

preferences, and political strength, all as discussed in the previous section.

However, firm growth rates have been found to closely resemble the characteristic

‘tent-shape’ Laplace distribution (Bottazzi, Coad, Jacoby, & Secchi, 2011; Bottazzi &

Secchi, 2003; Stanley et al., 1996), with most firms not growing while a few so-called

gazelles grow very fast (Henrekson & Johansson, 2010). This makes OLS estimation unat-

tractive because, first, the standard least-squares assumption of normally distributed error

terms does not hold when firm growth rates have a fat-tailed distribution. It is also of little

interest to estimate the average effect when the median and the average firm have marginal

growth rates. Thus, we do not want to consider ‘gazelles’ as outliers, as OLS would.

Following Fotopoulos and Louri (2004), Coad and Rao (2008), and Reichstein, Dahl,

Ebersberger, and Jensen (2010), we, therefore, also estimate a quantile regression model to

investigate what determines growth across the entire distribution, including the fastest

growing firms.

Results

The results from the OLS-estimations of Equation (2) are presented in Table 2, for models

both excluding firm-specific fixed effects (Model I) and including them (Model II).

As expected, Model I has very low explanatory power with most estimated coefficients

not statistically significant. Thus, firm growth would seem to be essentially driven by sto-

chastic processes, supporting Geroski (2000). However, when firm-specific fixed effects

are included in the model, the R2-values rise from 4% to 42% (retail) and from 2% to

49% (wholesale), suggesting that firm growth is primarily driven by time-invariant

firm-specific factors.

Table 1. Means, standard deviations, and numbers of observations, retail and wholesale firms,
2000–2004.

Retail trade Wholesale trade

Variable Mean Standard deviation N Mean Standard deviation N

Firm-specific
Firm growth 20.0026 0.23 782 20.0053 0.25 770
Migration (D) 0.93 26.62 999 0.083 0.28 999
Firm size 4.20 5.02 989 5.67 8.90 985
Firm age 16.83 9.20 999 17.05 9.03 999
Own capital 0.26 0.93 995 0.22 1.00 999

Industry-specific
Market concentration 0.44 0.35 796 0.47 0.32 796
Market size 23.11 37.82 797 32.47 55.56 796
Industry size 144,802 260,041 797 861,302 166,818 796
MES 7285 13,884 797 28,023 75,383 796

Region-specific
Population 203,978 260,451 1000 22,722 266,999 1000
Higher education (D) 0.49 0.50 1000 0.51 0.50 1000
Education level 28.71 9.37 1000 30.63 9.38 1000
Non-socialist (D) 0.178 0.38 1000 0.227 0.42 1000
Political strength 0.24 0.034 1000 0.24 0.037 1000

Note: D ¼ dummy variable.
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Table 2. OLS-estimates of Equation (2) in a model without (Model I) and with (Model II) firm-specific fixed effects.

Model I Model II

Wholesale trade Retail trade Wholesale trade Retail trade

Variable Estimate t-value Estimate t-value Estimate t-value Estimate t-value

Migration (D) 20.011 20.30 20.00079∗∗∗ 22.76 0.0100 0.24 20.00080 21.52
Firm size 29.43e206 20.01 0.0027 1.59 20.0016 21.16 20.00073 20.23
Firm age 20.0019 21.63 20.00053 20.61 20.00099 20.10 20.0012 20.14
Own capital 20.24 20.83 0.0067 0.42 0.0058 0.24 0.0040 0.24
Market concentration 20.0075 20.21 0.029 0.79 0.027 0.41 0.069 1.00
Market size 20.00027 20.64 0.00036 0.75 20.00018 20.27 0.00021 0.27
Industry size 2.11e208∗ 1.90 21.22e207 21.30 9.29e209 0.77 1.73e208 0.18
MES 28.14e208 20.79 24.81e207 21.23 2.78e207∗∗ 2.26 22.93e207 20.30
Population 26.58e208 20.93 5.65e208 0.89 23.22e207 21.47 1.70e207 0.18
Higher education (D) 0.020 0.90 0.031 0.86 20.077 20.79 20.17 20.91
Education level 20.00069 20.58 20.00093 20.46 0.0080 1.27 0.012 0.49
Non-socialist (D) 20.018 20.93 20.021 21.01 20.0095 20.22 0.0049 0.14
Political strength 20.056 20.16 0.13 0.42 20.60 20.84 0.48 0.86
Time-specific fixed effects Yes Yes Yes Yes
Firm-specific fixed effects No No Yes Yes
R2 0.02 0.04 0.49 0.42
Number of obs. 581 576 576 581

Note: D ¼ dummy variable.
∗∗∗Significant at the 1% level.
∗∗Significant at the 5% level.
∗Significant at the 10% level.
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Quantile regression estimates of Equation (2), including firm-specific fixed effects, are

reported in Table 3 (for retail trade) and Table 4 (for wholesale trade).

Even here almost no independent variables are statistically significant, though industry

size seems to have a positive effect on the growth of the fastest growing retail and whole-

sale firms. This might indicate that large common markets drive economic growth, as

suggested by the ‘new economic geography’ (Fujita, Krugman, & Venables, 1999;

Krugman, 1995) and endogenous growth theory (Romer, 1990). In addition, approxi-

mately, 5% of the firm-specific fixed effects are statistically significant. This indicates

that the main determinants of firm growth are firm-specific and time-invariant, consistent

with Penrose’s (1959) theory of ‘firm resources’ as main drivers of growth.

For comparison, we also estimate a quantile regression model without firm-specific

fixed effects (Tables 5 and 6). In this model, young firms are more likely than old firms

to experience high growth, supporting Delmar, Davidsson, and Gartner (2003) and Halti-

wanger et al. (2010). However, this effect is not statistically significant once firm-specific

fixed effects are included (Tables 3 and 4). This suggests that firm age is correlated with

unobserved firm-specific characteristics that explain growth, and that previous studies

Table 3. Quantile regression estimates of Equation (2) for the retail industry include time- and
firm-specific fixed effects.

Variable 10% 25% 50% 75% 90%

Migration (D) 20.00016 20.00016 20.000052 20.000090 20.000090
(20.09) (20.04) (20.01) (20.04) (20.04)

Firm size 0.00096 0.00096 0.00025 0.0016 0.0016
(0.79) (0.47) (0.13) (1.08) (0.80)

Firm age 0.00036 0.00036 0.0015 20.00087 20.00087
(0.11) (0.09) (0.40) (20.27) (20.19)

Own capital 0.019 0.019 20.011 20.011 20.011
(0.43) (0.45) (20.33) (20.34) (20.31)

Market concentration 0.029∗ 0.029 0.0070 0.016 0.016
(1.70) (1.25) (0.24) (0.62) (0.50)

Market size 0.00016 0.00016 20.00031 20.00077 20.00077
(0.35) (0.26) (20.61) (21.39) (21.41)

Industry size 1.05e208 1.05e208 6.33e208 1.24e207 1.24e207∗∗

(0.13) (0.11) (0.79) (1.45) (1.98)
MES 23.14e207 23.14e207 22.24e207 21.00e206∗ 21.00e206

(20.53) (20.52) (20.38) (21.91) (21.35)
Population 9.37e208 9.37e208 8.48e208 29.06e208 29.06e208

(0.03) (0.04) (0.05) (20.05) (20.05)
Higher education (D) 20.14 20.14 20.17 20.13 20.13

(20.09) (20.16) (20.23) (20.17) (20.13)
Education level 0.015 0.015 0.016 0.020 0.020

(0.92) (0.89) (0.78) (1.08) (1.25)
Non-socialist (D) 0.030 0.030 20.013 20.0049 20.0049

(0.39) (0.06) (20.19) (20.10) (20.08)
Political strength 0.22 0.22 0.25 0.32 0.32

(0.70) (0.81) (0.72) (1.07) (0.87)
R2 0.75 0.50 0.30 0.41 0.67
Number of obs. 581 581 581 581 581

Note: t-values in parentheses computed using bootstrapped standard errors, 20 replications.
∗∗∗Significant at the 1% level.
∗∗Significant at the 5% level.
∗Significant at the 10% level.
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might, thus, have an omitted variable problem. The R2-value also falls from 28–75% to 2–

11% when firm-specific fixed effects are excluded. Thus, explanatory variables included,

plus industry-specific and region-specific fixed effects, actually explain very little. This

supports previous findings (Coad, 2009, Table 7.1, pp. 97–98) and clearly favours the

model including firm-specific fixed effects.

Summary and conclusions

This study focused on identifying regularities of firm growth in the Swedish retail and

wholesale industries during 2000–2004, using a sample of 400 limited liability firms.

Very few studies have previously investigated firm growth within these industries.

A problem when estimating firm growth is that most firms do not grow at all, whereas a

few firms grow very fast. Firm growth thus tends to have a ‘tent-shaped’ distribution, vio-

lating the OLS assumption of normally distributed error-terms. OLS is also unattractive

since it is of little interest to estimate the average effect when the average firm barely

grows at all. It thus makes sense to focus on the high-growth firms which make a

Table 4. Quantile regression estimates of Equation (2) for the wholesale industry include time- and
firm-specific fixed effects.

Variable 10% 25% 50% 75% 90%

Migration (D) 20.0028 20.0028 0.016 0.019 0.019
(20.06) (20.08) (0.48) (0.71) (0.77)

Firm size 20.000052 20.000052 0.00033 20.00053 20.00053
(20.06) (20.06) (0.46) (20.74) (20.66)

Firm age 0.0064 0.00636 0.0050 0.0015 0.0015
(0.85) (0.78) (0.65) (0.27) (0.25)

Own capital 0.0093 0.0093 0.0065 20.0045 20.0045
(1.19) (0.49) (0.14) (20.12) (20.18)

Market concentration 0.014 0.014 0.011 0.016 0.016
(0.39) (0.33) (0.33) (0.45) (0.33)

Market size 0.000059 0.000059 0.00012 20.000031 20.000031
(0.23) (0.16) (0.33) (20.06) (20.06)

Industry size 8.81e209 8.81e209 7.48e209 2.08e208∗ 2.08e208∗

(0.85) (0.57) (0.89) (1.83) (1.68)
MES 21.33e208 21.33e208 1.37e207 1.17e207 1.17e207

(20.04) (20.03) (0.53) (0.48) (0.49)
Population 9.73e209 9.73e209 24.52e208 22.08e207 22.08e207

(0.03) (0.01) (20.02) (20.33) (0.55)
Higher education (D) 20.038 20.038 20.061 0.076 0.078

(20.28) (20.05) (20.03) (0.23) (0.29)
Education level 0.00066 0.00066 0.0021 0.00050 0.00050

(0.07) (0.12) (0.23) (0.07) (0.08)
Non-socialist (D) 20.0026 20.0026 20.018 20.0069 20.0069

(20.04) (20.05) (20.51) (20.12) (20.12)
Political strength 20.39 20.39 20.39 20.50 20.50

(21.18) (20.98) (20.89) (21.08) (21.44)
R2 0.72 0.46 0.28 0.40 0.65
Number of obs. 576 576 576 576 576

Note: t-values in parentheses computed using bootstrapped standard errors, 20 replications.
∗∗∗Significant at the 1% level.
∗∗Significant at the 5% level.
∗Significant at the 10% level.
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disproportionate contribution to job creation and economic development (Daunfeldt, Elert,

& Johansson, 2010). Following Coad and Rao (2008), we, therefore, estimated a quantile

regression model.

Penrose’s (1959) theory of firm growth implies that growth is primarily determined by

idiosyncratic configurations of resources such as firm-level human assets, firm culture,

trade agreements, the characteristics of the entrepreneur, business models, and so on

that creates firm value. A problem in empirical studies is that we typically do not have

any information about these. Thus, most empirical studies on firm growth have had

very low explanatory power, typically explaining less than 10% (often much less) of vari-

ation in firm growth. We tried to control for the influence of unobserved firm-specific het-

erogeneity (Penrose’s resources) by including firm-specific fixed effects.

Our models without firm-specific fixed effects have very low explanatory power, with

almost no variables significantly determined, supporting Reichstein and Dahl (2004),

Beck, Demirguc-Kunt, and Maksimovic (2005), Fagiolo and Luzzi (2006), and Coad

(2009). As noted by Geroski (2000, p. 169): ‘The most elementary “fact” about corporate

growth thrown up by econometric work on both large and small firms is that firm size

Table 5. Quantile regression estimates of Equation (2) for the retail industry, without firm-specific
fixed effects.

Variable 10% 25% 50% 75% 90%

Migration (D) 20.00015 20.00032 20.00045 20.00055 20.00071
(20.04) (20.92) (27.81) (20.50) (21.20)

Firm size 0.0031 0.0023∗∗ 0.00033 0.000048 20.000441
(1.39) (2.90) (0.49) (0.06) (20.27)

Firm age 0.00048 20.00014 20.00024 20.00066∗ 20.00211∗∗∗

(0.39) (20.39) (20.65) (21.76) (22.91)
Own capital 0.099∗∗ 0.037 20.011 20.0083 20.029

(2.05) (1.21) (20.58) (20.68) (20.81)
Market concentration 20.0066 0.0029 20.0041 0.0016 0.00511

(20.24) (0.19) (20.41) (0.12) (0.20)
Market size 0.0014 20.00015 20.00024 0.000034 0.00012

(0.92) (20.70) (21.02) (0.09) (0.13)
Industry size 23.78e207 21.13e208 2.13e208 24.26e209 22.75e208

(20.93) (20.26) (0.47) (20.11) (20.23)
MES 1.67e207 23.19e207 23.13e207 23.40e207 23.88e207

(0.27) (20.77) (21.35) (21.22) (20.74)
Population 6.05e209 21.36e208 22.75e208 22.26e208 1.42e207∗

(0.05) (20.44) (21.11) (20.50) (1.82)
Higher education (D) 0.021 20.00056 0.0027 0.00075 20.014

(0.36) (20.05) (0.36) (0.05) (20.54)
Education level 20.00079 0.00095 0.00062 0.00067 0.00083

(20.16) (0.76) (1.19) (0.77) (0.43)
Non-socialist (D) 20.064 20.011 0.0042 0.0054 0.026

(20.57) (20.51) (0.48) (0.72) (1.07)
Political strength 0.42∗∗ 0.15 0.064 0.088 0.041

(2.10) (1.08) (0.71) (0.74) (0.16)
R2 0.02 0.08 0.02 0.02 0.05
Number of obs. 581 581 581 581 581

Note: t-values in parentheses computed using bootstrapped standard errors, 20 replications.
∗∗∗Significant at the 1% level.
∗∗Significant at the 5% level.
∗Significant at the 10% level.
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follows a random walk’. However, explanatory power increased greatly when firm-

specific fixed effects were included in our estimations. Thus, time-invariant unobserved

firm-specific heterogeneity seems to be a main determinant of firm growth.

Unfortunately, our data do not allow us to determine exactly which resources within

the firm might explain growth. It could be firm culture, social capital, entrepreneurial

skills, or any of the idiosyncratic resources that Penrose (1959) suggested primarily deter-

mine the growth. Future studies should investigate more thoroughly how firm growth is

affected by these internal resources. But most often they are not observed by the

researcher, so there is a need for more studies using primary data. Longitudinal studies

using secondary data on, for example, firm age and firm size will most likely contribute

little to our understanding of firm growth processes.
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Table 6. Quantile regression estimates of Equation (2) for the wholesale industry, without firm-
specific fixed effects.

Variable 10% 25% 50% 75% 90%

Migration (D) 20.010 0.13 0.13 0.0049 20.059
(20.13) (0.48) (0.55) (0.20) (21.16)

Firm size 0.0022 0.0018 0.00081∗ 20.00021 20.0021∗∗∗

(1.47) (0.90) (1.87) (20.32) (23.33)
Firm age 0.0012 20.00061 20.0012∗∗ 20.0025∗∗∗ 20.0043∗∗∗

(0.48) (20.62) (22.13) (23.70) (23.06)
Own capital 0.024 0.012 20.0019 20.022 20.12∗∗∗

(0.33) (0.90) (20.17) (20.54) (22.55)
Market concentration 0.045 20.0070 20.00056 0.015 20.019

(0.75) (20.25) (20.04) (0.48) (20.59)
Market size 0.00012 20.00017 20.000089 20.000020 20.00012

(0.21) (21.01) (20.59) (20.06) (20.19)
Industry size 2.89e208∗ 3.97e209 7.89e209 1.33e208 2.17e208

(1.92) (0.39) (1.42) (1.25) (1.13)
MES 24.03e208 21.00e207 21.08e207 21.22e207 27.06e209

(20.20) (20.54) (21.20) (20.88) (20.05)
Population 23.46e207∗∗∗ 22.05e208 23.32e208∗ 22.60e208 8.52e208

(22.51) (20.38) (21.95) (20.57) (0.67)
Higher education (D) 0.030 0.0091 0.014 0.028 20.0092

(0.96) (0.54) (1.11) (1.60) (20.31)
Education level 0.0011 20.00070 20.00053 20.0010 20.0013

(0.50) (20.62) (20.88) (21.43) (20.78)
Non-socialist (D) 20.053 20.021 20.0062 20.0069 20.050∗

(20.97) (21.15) (20.77) (20.42) (21.78)
Political strength 20.32 0.024 20.0029 0.087 0.10

(20.40) (0.18) (20.03) (0.54) (0.44)
R2 0.07 0.02 0.02 0.04 0.11
Number of obs. 576 576 576 576 576

Note: t-values in parentheses computed using bootstrapped standard errors, 20 replications.
∗∗∗Significant at the 1% level.
∗∗Significant at the 5% level.
∗Significant at the 10% level.
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Naranjo-Valencia, J.C., Jiménez-Jiménez, D., & Sanz-Valle, R. (2011). Innovation or imitation? The

role of organizational culture. Management Decision, 49(1), 55–72.
Nunes, P.J.M., & Serrasqueiro, Z.M. (2009). Gibrat’s law: Empirical test of Portuguese service

industries using dynamic estimators. The Service Industries Journal, 29(2), 219–233.
Pakes, A., & Ericson, R. (1998). Empirical implications of alternative models of firm dynamics.

Journal of Economic Theory, 79(1), 1–45.
Pellenbarg, P.H. (1995). Lokale Dynamik in den Niederlanden. Motive, Ursprünge und Ziele

von Firmenwanderungen und deren Beitrag zur Veränderung der niederländischen
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