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Abstract 
We study the influence of bank branch closure on new firm formation in Sweden, 
with a panel database that captures the geographical locations of all the Swedish 
bank branches from 2000 to 2013. Using spatial econometric analysis at a 
municipal level, we show that bank proximity to firms is vital for 
entrepreneurship to thrive and sustain in Sweden. From the Fixed-Effects spatial 
models, the increase in distance to the banks due to bank branch closure is shown 
to affect new firm formation negatively. The further a firm is located away from 
the bank, the higher the monitoring cost is for the banks. The increase in distance 
also results in an increase in information asymmetries because of the banks’ 
eroded ability to collect soft information about the borrower firm. Due to high 
risks associated with the lack of information and uncertainty, banks might not be 
as willing to loan money to a distant firm compared to a nearby firm. 
Furthermore, the presence of neighbourhood spillover effects is evidenced 
through the Moran’s I statistics, which means that the omission of spatial effects 
in the analysis would have resulted in biased estimates. 
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1. Introduction 
Over the past 20 years, a common practice in financial institutions around the developed world has 
been to shut down bank branches. This practice results in banks becoming more geographically 
concentrated in financial centres, high-tech regions and metropolitan areas (British Business Bank, 
2014). The factors that contribute to the decline of bank branches outside of metropolitan areas are the 
high operating costs of bank branch networks, and the advent of new financial technology (FinTech) 
and online banking services. However, the disappearance of banks could potentially be unfavourable 
to entrepreneurs in the countryside as both proximity to banks and personal relationships are very 
important for small businesses to get access to external capital (Petersen and Rajan, 2002).  
 
Particularly in the countryside, a relatively larger proportion of entrepreneurs within cash-dependent 
sectors such as tourism and retail might have greater problems than entrepreneurs in other industries. 
In addition, institutional venture capital is concentrated around financial centres and metropolitan 
regions, which leaves remote regions at a greater disadvantage in getting comparable projects funded 
(Mason and Harrison, 1995; SVCA, 2017). Thus, the closure of bank branches outside of metropolitan 
areas is a potentially problematic issue for some industries. 
 
Whether in or outside of metropolitan areas, many entrepreneurial ventures have difficulties acquiring 
funding from external sources in the early stages of development. Only a very small number of new 
ventures are likely to attract venture capital as venture capitalists are highly selective (Landström, 
2017). Besides, in many countries, bank financing constitute the main source of external financing in 
many entrepreneurial ventures, particularly in the funding of the day-to-day activities (Landström, 2017).  
The limited access to external finance is exacerbated by the increasing closure of bank branches since 
banks are usually the sole external capital provider outside of metropolitan regions. Hence, a firm 
located far from the bank can face an even more limited selection of financial possibilities. 
 
Even as geographical disparities exist, there is not yet a universal consensus that geographical 
disparities can have an important impact on new firm formation, especially in deprived areas. A lot of 
work has been done on regional equity gaps in the supply of venture capital (VC), which is mostly 
concentrated in metropolitan regions. On the other hand, much more work is needed to investigate the 
regional gap in the demand and supply of entrepreneurial finance from the bank. Based on a survey 
done by the Swedish Agency for Economic and Regional Growth, almost 30% of SMEs have applied 
for bank loans in the last three years. Thus, bank finance is a major source of finance amongst other 
options. For example, amongst other options, 13% of SMEs borrowed money from family and friends, 
11% used crowdfunding and the remaining 10% applied for external equity capital (Tillväxtverket, 2017). 
Therefore, it would be highly policy-relevant to investigate geographical disparities in the availability of 
banks as a source of entrepreneurial finance.  
 
In this paper, we add to the theoretical literature on bank branch closure and entrepreneurship by 
investigating the influence on new firm formation due to bank branch closure. We study this 
phenomenon of bank branch closure by analysing the increase in the distance to banks, an aftermath 
of the shutting down of bank branches. The role of proximity to banks is studied in relation to its potential 
to bridge the regional equity gap, especially in regions that have limited access to venture capital and 
business angels. Furthermore, we also analyse how different industries are experiencing the effects of 
the “dismantling” of the local financial infrastructure.   
 
The organisation of the paper is as follows: Section 2 presents the theoretical framework. Section 3 
presents the data and the methodology. Section 4 shows the empirical results and the exploratory 
spatial data analysis. Section 5 discusses the empirical results. Section 6 concludes with implications 
for policy.  
 
2. Theoretical points of departure 
In this section, we introduce the Swedish banking industry, present several perspectives on financing 
entrepreneurship from the demand side and describe the arguments for and against bank branch 
closure. 
 
2.1 The Swedish banking industry 
In Sweden, four big banks make up 75% of the market share and they are namely Handelsbanken, 
Nordea, SEB, and Swedbank (Swedish Bankers’ Association, 2015). The Swedish banking system is 
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divided into four categories – commercial banks, foreign banks, savings banks, and Co-operative 
banks. Swedish commercial banks are then divided into three groups: the aforementioned four big 
banks, the savings banks that have been converted into joint stock companies, and other Swedish 
commercial banks that have varied business focus and ownership structure (Swedish Bankers’ 
Association, 2015). For most segments of the financial market, the commercial banks play an important 
role. As for foreign banks, they are mostly focused on the corporate banking and securities market. 
Savings banks operate actively in regional or local markets in Sweden and the number of savings banks 
in Sweden has declined due to the merger of smaller savings banks. Co-operative banks act as an 
economic association that creates bank services for their paying members and there are currently two 
small Co-operative banks in Sweden. 
 
During the last fifteen years, the growth and the earnings are increasingly drawn towards growth areas, 
major cities, big customers and new markets. However, as the banks shifted their focus to bigger cities, 
they reduced the number of bank branch offices and staffs in the smaller cities. For example, about 
15% of bank branch offices have closed in Sweden from 2000 to 2013. The trend is very clear in 
Sweden, which shows that the large commercial banks have expanded their operations in metropolitan 
areas and growing regions (Backman, 2015).  
 
Bank branch closure greatly affects the possibilities that Swedish firms have to finance their operations 
since bank finance has always been of utmost importance for Swedish SMEs. There is evidence that 
banks play a special role in financial markets, particularly in their lending to smaller companies, and 
that it may be difficult for such borrowers to find alternative sources of funding when bank lending is 
reduced due to, for example, a “credit crunch” (Jackson et al., 1999). 
 
2.2 Different perspectives on financing entrepreneurship 
The finance theories explain the reasons behind certain kinds of financial decisions made by 
entrepreneurs and how their choice of capital can have an implication on the survival of a firm. Pecking 
order theory is used to explain why some entrepreneurs would prefer finance from the banks over other 
forms of external capital. Signalling theory is used to explain how the entrepreneurs convince the banks 
to grant them a loan for their businesses. 
 
The pecking order theory predicts that firms prefer internal finance to external finance and if they have 
to apply for external finance, firms prefer bank finance to equity finance (Myers and Majluf, 1984). Due 
to the uncertainty of their businesses and information asymmetries between the entrepreneurs and the 
capital providers, external finance can become very expensive as capital providers charge higher 
premiums according to the risk associated with the business venture. However, in the case where the 
entrepreneurs’ savings are not enough to cover the operations of the company, they have to turn to 
external finance. External equity dilutes the ownership of the entrepreneurs and hence entrepreneurs 
are not willing to sell equity shares especially if they think that their business will be profitable in the 
future. As borrowing money from banks does not risk the loss of control of the entrepreneurs, 
entrepreneurs tend to choose bank debts to external equity finance. Thus, bank finance is an important 
source of external finance for control-averse entrepreneurs. 
 
Signalling theory explains how entrepreneurs try to communicate to different capital providers so as to 
lower the uncertainty and information asymmetries (Connelly et al., 2011). In the case of an application 
of a bank loan, the banks have a fundamental approach to decide if they would lend money to an 
entrepreneur (Burns, 2014). In order to understand more about the purpose of a loan, the bank branch 
manager may make a visit to the firm for an assessment of the venture. The entrepreneur needs to 
convince the bank branch manager about the qualities of the ventures and shows positive 
characteristics about oneself. Furthermore, it is important for the entrepreneur to make a good 
impression to the bank branch manager by showing his/her competency, ability to provide collateral or 
third-party guarantee, proof of a team of qualified employees and detailed information about the 
business and financial plan of the venture (Landström, 2017). In the long run, the entrepreneur builds 
a relationship with the bank which helps to show that they can be trusted with the credit. These signals 
are important for new firms with limited track records as it is difficult to prove that they are able to return 
the debt on time. To communicate effectively and to build a good relationship with the bank, it is 
important that both the bank and the firm meet regularly to follow up. A high distance between these 
two actors can hinder regular meetings and prevent the entrepreneurs from signalling positively to the 
banks. 
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2.3 Bank branch closure 
By studying previous literature studies, we analyse the reasons behind bank branch closure and what 
implications the closure of a bank branch can bring to the entrepreneurs. 
 
2.3.1 Arguments for bank branch closure 
A number of arguments for bank branch closure have been put forward by previous literature studies. 
Apart from the closure of bank branches being part of the banks’ cost reduction and profit maximisation 
strategies, there are also non-financial factors relating to bank branch closure. These non-financial 
factors include location features  and competitive situation features (Clawson, 1974; Boufounou, 1995; 
Schneider, Seifert and Sunyaev, 2014).  
 
Some location features that are frequently used to decide the closure of individual bank branches 
include information about the local business environment and socio-demographics attributes like 
population density, population by age, population growth rate, size of employed population, and 
household income. These location features can help to estimate the potential demand of the banking 
market in the local region. Moreover, population by age is seen as an important factor which determines 
the profitability of a bank branch as a region with a high retired population naturally has fewer 
entrepreneurial activities compared to a region with a booming labour population (Clawson, 1974). The 
number of small businesses in the region can also help to explain the local region’s demand for small 
business loans (Avkiran, 1997). 
 
As for competitive situation features, it is important for banks to consider the competitive environment 
of the banking sector in the local region where they operate in as competition can affect the profitability 
of a bank branch. To estimate the competition situation, previous studies have used variables like the 
number of key competitors banks’ branches, number of own branches and number of financial 
institutions (Olsen and Lord, 1979). 
 
Notwithstanding both financial and non-financial factors, one important reason that has a huge 
contribution to the phenomenon of bank branch closure is internet banking. In Sweden, most of the 
services offered by the bank branch offices can also be accessed on the internet and mobile phones 
(Swedish Bankers’ Association, 2015). As a result, bank branches focused more on selling their 
products and services, and providing advisory services. Thus, banks have shifted their attention to 
invest more in the transaction for the maximisation of their profits than the building of the relationship 
between them and their customers. 
 
2.3.2 Arguments against bank branch closure 
As banks and firms become further apart, the major issues that are faced by both actors are increased 
information asymmetries between the entrepreneurs and the bank, worsened agency problems, high 
transaction and monitoring costs incurred by the bank and a mismatch of demand and supply of finance. 
 
Information asymmetries between the entrepreneurs and the bank usually result due to hidden 
information as well as a lack of market information about the ventures. As entrepreneurs do not always 
disclose everything about their ventures, the information gap makes it difficult for the bank to assess 
the viability of their business ventures. Furthermore, the newness of the venture can also compound 
the difficulty of understanding the market in which the firm operates in. The increase in the distance 
between the bank and the firms may further aggravate the information asymmetries due to longer 
commuting time and monitoring costs, especially in non-metropolitan districts where ‘relationship-
based’ financing is commonly used (Berger and Udell, 1998). ‘Relationship-based’ financing involves 
the collection of soft qualitative information about the firm and the fostering of the relationship between 
the bank and the firm. As firms and banks have become further apart, for example in the countryside, 
the long commuting time and higher transport cost result in banks making use of less ‘relationship-
based’ financing and more transaction-based financing.  
 
Furthermore, the use of transaction-based financing is not desirable for opaque markets where 
information is not readily available. In transaction-based financing, banks use hard information like the 
balance sheets of the firm and collateral information, which might put a new firm with no track records 
or a firm with no tangible assets, at a disadvantage (Berger et al., 2005). As less focus is placed on the 
individual character of the entrepreneur, entrepreneurs might be less willing to approach banks as they 
believe that they do not have enough collaterals or assets to borrow money from the banks. 
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Another major issue that could arise is the worsening of agency problems. From the perspective of the 
banks, the banks have a vested interest in the growth of their customers. Agency problems occur when 
the entrepreneur has intentions to use the bank loans according to their interests which might not be in 
line with the banks’ best interests or make decisions without considering if they would be able to pay 
back the loan on time (Landström, 2017). In order for banks to mitigate this problem, they need to 
assess how the firms intend to use the funds and follow up with how the funds have been spent 
(Eisenhardt, 1989). Follow-up requires close monitoring of the behaviour of the entrepreneur, in which 
the monitoring cost increases with the distance. Hence, if the high monitoring cost results in less 
monitoring, agency problems would be worsened. 
 
Furthermore, for banks using ‘relationship-based’ financing, there is a high opportunity cost for a bank 
to finance a firm located far away compared to a firm located closer to its bank branch. This opportunity 
cost will be even higher when the amount of capital involved is small. Lending money to a firm is an 
expensive and time-consuming process. The financing process requires the search for new investment 
opportunities, traveling to the firm to get a prior assessment of the firm and post-investment monitoring 
(Silver, 2001). Suppose a firm located close to the bank, is not doing well and is going to default on its 
credit, the bank has a higher chance to find out in the early stage of the bank-borrower relationship due 
to close proximity monitoring. Hence, the bank will then be in a better position to advise the firm to 
prevent further losses. As a result, banks might think that it is better to invest in a firm located nearer to 
its bank branch than a distant firm, even if the distant firm has a more viable project than the firm that 
is closer to its branch. This adverse selection of borrowers results in a risk of financial market failure 
which falls short of providing capital to firms that are potential good borrowers but with a geographical 
disadvantage. 
 
Due to geographical disparities in the access to finance, there is a mismatch in the demand and supply 
of capital in some Swedish municipalities. Especially for some rural municipalities, where there is a high 
proportion of businesses within sectors such as tourism and retail, the access to finance is even more 
crucial to them since they are cash dependent and have limited access to venture capital. This 
mismatch of demand and supply of capital brings our attention to the regional capital gaps in different 
parts of Sweden. The regional capital gaps can be explained by two dimensions – the number of 
investment-ready ventures with growth potential and the number of supporting actors, venture capitals 
and business angels (Nightingale et al., 2009). There are four different kinds of markets – ‘market with 
a supply shortage’, ‘Thick market', ‘Thin market’, and ‘market with a demand shortage’, which is 
explained by using the variation in the two dimensions, as shown in figure 1. 
 
As venture capital and business angels are mainly concentrated in metropolitan regions, the bank 
becomes the sole capital provider in some rural regions of Sweden (Avdeitchikova, 2009). Therefore, if 
the number of bank branches decreases in the rural regions, there will be more rural municipalities with 
cash-dependent industries trapped in a market with a lack of supply. The decrease in the number of 
bank branches results in increased difficulty for the entrepreneurs who are trying to apply for finance 
from the banks. Thus, bank branch closure could cause a dwindling of new firm formation in the region. 
In the long run, the fall in entrepreneurial activities could result in a downgrade from a market with only 
a lack of supply to a thin market with both a lack of supply and demand for finance, which is detrimental 
to the local economy. 
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Figure 1. Thin and thick regional market 
 
2.4. Hypotheses 
The major issues resulted from bank branch closure allows us to understand how proximity to banks 
can play an influential part in determining an entrepreneur’s likelihood of getting a bank loan and how 
it could potentially change the bank-entrepreneur relationship for the worse. Regardless of whether the 
bank uses ‘relationship-based’ financing or transaction-based financing, proximity plays an important 
role in reducing information asymmetries between the bank and the entrepreneur. 
 
The following hypothesis is proposed: 
H1: Overall increase in distance to banks due to bank branch closure could affect the new firm formation 
in a municipality negatively. 
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3. Data, variables and methodology 
In this section, we will describe the data used in our analysis and the methodology. To analyse the 
relationship between the distance to the banks and the concentration of the different industries in all 
the municipalities, a correlation analysis is conducted. 
 
3.1 Data description and methodology 
On a macro level, our study is carried out on a municipal level in Sweden, which consists of 290 
municipalities. In the regional analysis of municipalities, it may be appropriate to divide the 
municipalities into different groups as municipalities belonging to each group can have a similar 
character or condition. In our preliminary analysis, we use a division that is developed by the Swedish 
Agency for Growth Policy Analysis (Tillväxtverket, 2018). The simple division comprises three groups 
of municipalities - 29 metropolitan municipalities, 131 urban municipalities and 130 countryside 
municipalities. Metropolitan municipalities have less than 20% of the population in its rural regions and 
its neighbouring municipality has a population of at least 500,000 inhabitants. Urban municipalities have 
less than 50% of the population in its rural regions. Countryside municipalities have at least 50% of the 
population in its rural regions. 
 
On a micro level, we used a classification level that is adopted by Statistics Sweden, named Deso 
(Demografiska statistikområden), which demarcates Sweden into 5985 demographical areas and Deso 
follows the county and municipal boundaries. Each demographical area lives 700 to 2700 inhabitants 
and contains many included areas, named Ruta (Statistics Sweden, 2018). Each Ruta is a square area 
of 250 metres by 250 metres or 1000 metres by 1000 metres. The resolution of the data enables 
analysis of a high degree of detail.  
 
Statistics Sweden categorises the demographical areas in three different categories. A Deso in category 
A largely lies outside urban areas or areas with large populations whereas a Deso in category B lies in 
an urban area but not in the central region of the municipality. Category C is for Deso that lies in the 
central region of a municipality. Figure 2 shows the maps of Jönköping, a Swedish urban municipality, 
demarcated into demographical areas, Deso and included areas, Ruta respectively. 
 

 
Figure 2. Map of Jönköping municipality, represented by Deso (left) and Ruta (right) 

 
The database that we are using is a panel data that covers the period 2000 to 2013 in Sweden, which 
we have data for 3 years in this period – 2000, 2007 and 2013. The data on the development of local 
bank branches is acquired from Argomento GIS & IT. They have kept track of the geographical 
coordinates of all the bank branch offices in Sweden throughout the whole period. With this information, 
we were able to calculate the driving distance of all the nearest bank branches to the Ruta. From the 
Swedish Agency for Growth Policy Analysis (Tillväxtanalys), information on the number of new firm 
formation in each municipality by year was gathered. The firm data refer to newly started firms and the 
data does not include existing firms which are only reorganised. 
 
From Statistics Sweden, we have acquired data on population data and firm-level data. Population data 
refer to the number of households, demographics, and income in each included area, Ruta. Firm-level 
data consist of information on the current number of firms, the total turnover of these firms and the total 
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number of employees by major industry sector in each Ruta. Other municipal data, such as educational 
level and unemployment data were downloaded from Statistics Sweden’s website and Swedish Public 
Employment Service (Arbetsförmedlingen)’s website respectively.  
 
In order to answer our research questions, Spatial Fixed-Effects model is used to measure the effects 
of local bank branch closure on new firm formation over time in different municipalities in Sweden. The 
Fixed-Effects method also helps to deal with the endogeneity problem. Endogeneity problem may arise 
due to confounding variables that are correlated with other covariates and dependent variable or due 
to omitted variables in the model. Furthermore, this method controls for all time-invariant differences in 
the observables and unobservables. Overall, Spatial Fixed-Effects model is most suitable for the 
purpose of our analysis as it helps to control for spatial interactions between municipalities and control 
for possible endogenous characteristics of the individual municipalities within the study.  
 
For the Spatial Fixed-Effects model utilised in our study, the dependent variable is new firm per capita 
in labour force while variables that are considered to affect firm establishment like weighted mean 
distance to banks, human capital level and unemployment rate are used as independent variables. 
From the results of the Fixed-Effects model, we would be able to find out how the change in the weighted 
mean distance to the closest banks affects the formation of new firms in the municipalities, in the event 
of bank branch closure.  
 
Three years’ data from 2000 to 2013 are available for the analysis – 2000, 2007 and 2013. However, 
we can only apply the Spatial Fixed-Effects method for the years 2007 and 2013 as data for the number 
of new firm formation does not exist for the year 2000. Furthermore, the recession period for Sweden 
is from quarter 1 of 2008 to quarter 1 of 2009. The recession might have a dampening effect on new 
firm formation due to lower confidence in the market. Since the years used in our panel data analysis 
did not include the recession period in Sweden, we do not have the issue of including the recession 
effects in our analysis. There are three types of Spatial Fixed-Effects panel models: the spatial lag, 
spatial error and spatial Durbin models.  
 
The spatial lag or spatial autoregressive model (SAR) can be expressed in matrix form as 
 
                                                         𝑦𝑦𝑖𝑖𝑖𝑖 =  𝛿𝛿𝛿𝛿𝑦𝑦𝑖𝑖𝑖𝑖 + 𝑋𝑋𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖,                                                     (1) 
 
where 𝛿𝛿 is the spatial autoregressive coefficient. 
 
The spatial error model (SEM) can be expressed as 
 
                                           𝑦𝑦𝑖𝑖𝑖𝑖 = 𝑋𝑋𝑖𝑖𝑖𝑖𝛽𝛽 + 𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖,                                                                    (2) 

 
     𝑢𝑢𝑖𝑖𝑖𝑖 =  𝜌𝜌𝑀𝑀𝑢𝑢𝑖𝑖𝑖𝑖 +  𝜀𝜀𝑖𝑖𝑖𝑖,        (3) 

 
where u is the spatially autocorrelated error term and 𝜌𝜌 denotes the spatial autocorrelation coefficient 
of the error term.  
 
The spatial Durbin model (SDM) can be specified as 

  
                                                         𝑦𝑦𝑖𝑖𝑖𝑖 =  𝛿𝛿𝛿𝛿𝑦𝑦𝑖𝑖𝑖𝑖 + 𝑋𝑋𝑖𝑖𝑖𝑖𝛽𝛽 + 𝛾𝛾𝛿𝛿𝑋𝑋𝑖𝑖𝑖𝑖 +  𝜇𝜇𝑖𝑖 + 𝑢𝑢𝑖𝑖𝑖𝑖,                                      (4) 
 
where 𝛿𝛿 is the spatial autoregressive coefficient and the parameter 𝛾𝛾 indicates a spatial autocorrelation 
coefficient on the observed exogenous variables X. The spatial Durbin model can be used to determine 
if the model can be simplified to a spatial lag or spatial error model as dependence on both the 
disturbances and the dependent variables are nested in the model.  
 
In the above equations, i and t refer to the spatial unit in municipality and the year respectively, y is the 
matrix representing the new firm formation per capita in each municipality, X is the matrix representing 
all the observed exogenous variables, W and M are the spatial weight matrices which define the 
dependence across the spatial units, µ is the matrix of individual fixed effects, β is the matrix that 
represents all the regression parameters, u is the matrix of the disturbance terms, and ε  is the matrix 
of innovation error terms. Wy and Mu are defined as the spatial lag and the error lag respectively. The 
spatial lag and error lag express the impact of the observed and the unobserved effects of the new firm 
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formation per capita of municipality i on the new firm formation per capita of neighbouring spatial units 
respectively. 
 
3.2 Variables  
The dependent variable in the Fixed Effect model is new firm formation per capita, which is defined as 
the number of new firms per 1000 inhabitants in the age group 16-64 years old. This approach to 
calculate the new firm formation per capita is also known as the labour market approach. According to 
OECD, labour market is defined as the active population which comprises all persons who satisfy the 
requirements for inclusion among the employed or unemployed. There is a possibility that someone 
from the labour force could start a new firm, therefore the age group between 16 and 64 years old is 
deemed appropriate to be used as a proxy for the labour force (OECD, 2018). Furthermore, most new 
firms are started by individuals in the labour force and in areas close to their residence, which supports 
the use of the labour market approach (Audretsch and Fritsch, 1994; Michelacci and Silva, 2007). An 
alternative approach is an ecological approach which uses the number of already existing firms. 
However, this approach has been criticized as the number of existing firms might not correlate with the 
number of new firms and the inequality in the size distribution of firms is not accounted for. Hence, the 
ecological approach might give rise to biased estimates in new firm formation per capita in regions with 
large firm structures (Garofoli, 1994). 
 
In order to make a within-municipality comparison of spatial processes in new firm formation, we have 
narrowed down to 5 possible determinants of new firm formation per capita – bank proximity and 
accessibility, industry structure, firm density, income, human capital and unemployment. 
 
The table below shows a summary of all the variable utilised in our models and the expected signs of 
the variables affecting new firm formation per capita in the Fixed-Effects model. 
 
Indicator Description Expected 

Sign 
New firms per capita in 
labour force 

Total number of new firms divided by the labour force, in 
the municipality (in 1,000s) 

Dependent 
variable 

Proximity to banks Weighted mean distance to 2 nearest bank branches in the 
municipality by labour force 

− 

Accessibility to banks Number of bank branches or bank branches per capita in 
the municipality (in 1,000s) 

+ 

Firm density Number of firms divided by the population, in the 
municipality 

+ 

Establishment size Number of employees divided by the number of firms, in 
the municipality 

+/− 
 

Median income Average median income of residents, in the municipality + 
Human capital level Proportion of the labour force with at least three or more 

years of university education, in the municipality 
+ 

Unemployment rate Proportion of the labour force that is unemployed, in the 
municipality 

+/− 
 

Table 1. Expected signs of variables 
 

According to empirical literature, unemployment has an ambiguous effect on new firm formation per 
capita as unemployment can encourage or discourage new firm formation. Unemployment can mean 
an increase in the supply of potential entrepreneurs. However, in a region with prolonged increased 
unemployment, it can also signal that the market condition is less favourable in the region and 
characterise the region with inadequate social and public infrastructure. Further brain drain will 
contribute to the undesirable environment for starting a business (Tervo and Niittykangas, 1994; 
Fotopoulos, 2013). On the other hand, unemployment can also propel individuals to become 
entrepreneurs as a recession can produce unemployed individuals with a high level of education and 
managerial know-how to start a new company. However, the ‘unemployment-push’ hypothesis is a 
weak one as there are mixed results from previous empirical studies (Whittington, 1984; Ashcroft, Love 
and Malloy, 1991; Westhead and Moyes, 1992; Love, 1996). The unemployment rate is calculated by 
using the number of people in the labour force who is unemployed divided by the number of people in 
the labour force. 
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Human capital is an important determinant of new firm formation. A human capital-rich local economy 
can help to enhance knowledge spillovers resulted from individuals who have the skills to recognise 
and exploit opportunities (Reynolds, Miller and Maki, 1995; Acs and Armington, 2004). Moreover, new 
firms that require highly-skilled individuals are also more likely to locate in areas with such talent pools. 
Furthermore, the agglomeration of highly-educated individuals in the region has been argued to 
increase start-up activity and higher survival rate in non-service industries (Korosteleva and Belitski, 
2017). Our study utilises a human capital variable: the proportion of labour force with at least three or 
more years of university education in the municipality. 
 
Personal income is seen as a positive determinant in new firm formation as entrepreneurs typically 
invest a large amount of their personal wealth into the firm. Median income variable serves as a 
demand-side effect signalling more wealthy markets and a large body of literature has pointed out that 
high personal wealth increases entry into entrepreneurship (Malacrino, 2016). With a high level of 
internal finance, entrepreneurs do not have to be constrained by the bounds induced by external finance 
and hence encourages individual with high personal wealth to start their own business (Kerr and Nanda, 
2009). 
 
The market has undergone major changes over the past fifteen years, due to advances in technology, 
banking regulations (Basel II and Basel III), and changing opportunities to expand the business. A 
recent development includes computerized “credit scoring” of smaller companies. This means that one 
of the key judging criteria for approving a bank loan is the geographical locations of the companies, 
which helps banks to determine the loan rate charged to the borrower. Other credit-risk assessments 
use both quantitative and qualitative information before approving the bank loan. The task for the 
banking organisations that use these credit-risk assessments is to find out information about a firm’s 
ability and its willingness to repay its debts, and subsequently to evaluate and analyse the information 
(Silver, 2001).  
 
The further the companies are from the bank, the more severe the asymmetric information problem is, 
as well as an increase in the total monitoring costs (Degryse and Ongena, 2004). The increase in 
borrower-lender distance makes it more expensive for banks to communicate with their clients 
personally as the banks have to spend more time and money to travel further to their clients. Besides, 
face-to-face meetings and personal contacts are crucial in order to exchange soft information when 
carrying out more complex bank services and to build trust between the banks and the borrower. 
(Norberg, 2016). Hence, there is a need to maintain a geographically close relationship with the 
customer and controlling costs for information collection at the same time (Silver, 2001). 
 
As new firm formation data were not available at a finer spatial resolution than municipalities, bank 
distances were summarised at the municipality level. Labour force-weighted mean distance to the bank 
is calculated for each municipality. We use street network analysis to identify the shortest road route 
and calculate the driving distance from each Ruta to the 2 nearest bank branches. We use the following 
formula to calculate the labour force-weighted mean distance to the bank: 
 

𝐷𝐷𝑗𝑗 = (
∑�𝐷𝐷1𝑖𝑖𝑖𝑖∗ 𝑃𝑃𝑖𝑖�

∑𝑃𝑃𝑖𝑖𝑖𝑖
+  

∑�𝐷𝐷2𝑖𝑖𝑖𝑖∗ 𝑃𝑃𝑖𝑖�
∑𝑃𝑃𝑖𝑖𝑖𝑖

)/2                                                         (5) 

 
where 𝐷𝐷𝑗𝑗 is the labour force-weighted mean distance to the bank for municipality j, 𝐷𝐷1𝑖𝑖𝑗𝑗 is the distance 
to the nearest bank in the Ruta whereas 𝐷𝐷2𝑖𝑖𝑗𝑗 is the distance to the second nearest bank in the Ruta. 𝑃𝑃𝑖𝑖 
is the population of the labour force in the Ruta i. Summations were across all the Ruta i within 
municipality j. By using the population of the labour force as a weight in the calculation of the distance 
to the banks allows us to consider spatially heterogeneous labour force populations within the 
municipality and the varying proximity to the bank in different regions of the municipality. For example, 
figure 2 shows the map of Jönköping municipality demarcated into different categories based on its 
demographical area. Most of the labour force population lives in the central region and urban areas of 
the municipality rather than in the countryside. The labour force-weighted mean distance to the bank 
accounts for the fact that banks are usually concentrated in cities and towns that are densely populated 
with people in the labour force, rather than in the countryside where there is a higher population of 
retirees and elderly. Hence, the labour force-weighted mean distance is usually shorter than the 
unweighted mean distance. 
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4. Results 
Section 4 presents the descriptive statistics, exploratory spatial data analysis and econometric results. 
 
4.1 Descriptive statistics  
Table 2 shows the descriptive statistics for the combined data for the year 2007 and 2013. The average 
of new firm formation per capita is at 9.363 for a labour force containing 1000 people. This also 
translates to 1 in 107 people in the labour force starting a new establishment in a year. Moreover, the 
average number of banks in Swedish municipalities is 5.945 and there is a large standard deviation in 
the number of bank branches, which indicates that large differences in the local access to banks exist 
in different municipalities in Sweden. In general, the number of bank branches in a municipality depends 
on the number of inhabitants. On average, there are 0.248 bank branches per 1000 inhabitants, and 
this translates to 1 bank branch for every 4020 inhabitants approximately. The mean average distance 
to the 2 nearest banks is about 7.5 km and there exist large differences in the proximity to the banks in 
different municipalities as seen in the standard deviation of 5.7 km. In addition, the minimum and 
maximum values for the distance to banks shows great disparity where one has to drive almost 1 hour 
to reach the 2 nearest bank branch offices in the most extreme case.  
 
The firm density indicates the industry structure in a municipality and for every 1000 inhabitants, there 
are 99 establishments. A mean establishment size of 4 implies that there are approximately 4 people 
working in each establishment. The average of the median annual income in Swedish municipalities is 
around 189,000 Swedish kroner and there is a large income gap, where the municipality with the highest 
median income has 3.6 times higher median income compared to the municipality with the lowest 
median income. The income gap can also be shown from the high standard deviation. The average 
unemployment rate in all the Swedish unemployment rate is 6.6% and the highest unemployment rate 
is 16%. On average, 15.8% of the labour force have at least three years of university education. The 
minimum and maximum values for this human capital variable show that there are large differences in 
the level of human capital between municipalities. 
 

  
Mean Median Standard 

deviation 
Minimum Maximum 

New firm formation per capita 
(in 1000s) 9.363 8.911 2.585 3.600 20.531 
Number of bank branches 5.945 4.000 11.463 1.000 178.000 
Number of bank branches 
per capita (in 1000s) 0.248 0.213 0.134 0.054 0.817 
Weighted Mean distance to           
banks 7423.180 6033.827 5675.769 1386.852 59527.060 
Firm density 0.099 0.092 0.032 0.038 0.214 
Mean Establishment size 4.018 3.630 1.533 1.390 11.475 
Median income 188354.848 182333.109 39810.941 105977.337 378063.422 
Unemployment rate 0.066 0.062 0.029 0.012 0.16 
Human capital level 0.158 0.139 0.067 0.070 0.525 

Table 2. Descriptive statistics for year 2007 and 2013 
 

Based on our preliminary analysis, the total number of bank branches in Sweden has decreased from 
the year 2000 to 2013, with the most noticeable disappearance of bank branches occurring in the 
countryside municipalities – a drop of almost 30% from 2000 to 2013, as shown in table 3. For 
metropolitan municipalities, we see an increase in the number of banks from 479 to 501. 
 

Year Total number of bank branches 

 
Countryside 

municipalities Urban municipalities 
Metropolitan 
municipalities Total 

2000 639 838 479 1956 
2007 526 779 430 1735 
2013 460 752 501 1713 

Table 3. Total number of bank branches from 2000 to 2013 
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In table 4, there is a general upward trend in the weighted mean distance in a municipality to their 
nearest bank branches in Sweden from 2000 to 2013. The largest increase in the weighted mean 
distance occurs in municipalities located in the countryside with an almost 13% increase from 2000 to 
2013. 
 

Year Weighted mean distance to the nearest bank branches (in meters) 

 
Countryside 

municipalities Urban municipalities 
Metropolitan 
municipalities Total 

2000 8887.310 5188.995 2662.830 5579.712 

2007 9931.793 5943.774 3188.460 4766.007 

2013 10020.605 5771.872 2910.955 6234.477 
Table 4. Weighted mean distance to the nearest banks 

 
All the variables that are employed to be determinants of the dependent variable ‘new firm formation 
per capita’ show significant correlation. There is a high bivariate correlation of 0.548 between human 
capital and new firm formation per capita. This is not surprising as a high human capital level increases 
the potential for knowledge spillovers and hence functions as labour input for new firms (Parker, 2004). 
Beside human capital, median income has a high bivariate correlation of 0.450 with new firm formation 
per capita as well. Median income is also highly correlated with human capital at 0.702, hence this 
means that we will omit the variable ‘Median income’ in our models since these two variables are highly 
correlated with each other. The unemployment rate is negatively correlated with new firm formation per 
capita. 
 

 
Note: All variables are in natural logarithms. *: Significant at 5 percent level 

Table 5. Correlation matrix 
 
The relationship between the number of bank branches and new firm formation per capita is positive. 
However, the relationship between the number of bank branches per capita and new firm formation per 
capita is negative, which is contradictory. We will explain the contradictory sign subsequently. As for 
the weighted mean distance to banks, increase in weighted mean distance to banks affects new firm 
formation per capita negatively, which fits our expected sign. Firm density influences new firm formation 
per capita positively while establishment size influences new firm formation per capita negatively. This 
aligns with our predictions as a high firm density stimulates knowledge spillovers in the region and a 
small establishment size allows employees to gain more experience and knowledge relevant to starting 
a new company as well as more personal contacts with customers (Backman, 2015). 
 
To illustrate the negative relationship between bank branch per capita and new firm formation per 
capita, we would use Stockholm as an example. Stockholm has the highest population, the highest 
number of new companies and the highest number of bank branches in both year 2007 and year 2013. 
However, as Stockholm has a very high population, the number of bank branches per capita becomes 
very low due to the denominator being the population. Stockholm also has one of the highest new firm 
formations per capita. This puts Stockholm on the top left-hand side of the graph shown in figure 3 from 
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the appendix, with the x-axis being the bank branches per capita and the y-axis being the new firm 
formation per capita. 
 
For municipalities with a high population like Stockholm, they have a smaller bank branch per capita 
compared to rural municipalities with a small population and a much lower number of bank branches. 
Since the rural municipalities have relatively fewer inhabitants, the number of bank branches is 
standardised by a small population, which raises the value of bank branch per capita. As a result, these 
rural municipalities with lower new firm formation per capita have relatively higher bank branch per 
capita compared to Stockholm. Hence, the relationship between the number of bank branches per 
capita and new firm formation per capita is negative, which is contradictory to the relationship between 
the number of bank branches and new firm formation per capita. In order to deal with this, we will use 
the number of bank branches in place of the number of bank branches per capita and distance could 
be a better proxy to measure proximity and accessibility to banks compared to using bank branch per 
capita as a proxy. Besides, it is hard to know if an increase in bank branch per capita is caused by an 
increase in the number of bank branches or a decrease in the number of inhabitants in the municipality. 
Thus, we omitted the variable ‘bank branch per capita’ from our modelling as it is an ambiguous variable. 
 
4.2 Correlation analysis between weighted mean distance to banks and industry market shares 
Since one of the objectives of our study is to find out how the proximity to the bank branches affects 
different industry sectors, we did a correlation analysis between the weighted average distance to banks 
with the market shares of the different industries. The market shares for the various industries for each 
municipality are calculated by dividing the number of employees in each industry by the total number 
of employees in the municipality.  
 
The original data set consists of 15 industry categories. To be able to draw concise and general 
conclusion from the correlation analysis, we adopted an approach to reduce the number of categories 
to 5 broader industry categories. This approach was inspired by a previous study done by Eliasson as 
he grouped the industries with similar main business activities. His reasoning for this way of 
categorisation is that industries that performed relatively similar activities also show similarity in how 
they are being financed (Eliasson, 2016). The five broad industry categories are ‘Primary’, 
‘Manufacturing’, ‘Trade, hotels and restaurants, ‘Business services’ and ‘Public and personal services’, 
as shown in table 6.  
 
Category Industries 
Primary Agriculture, forestry and fishing 

 
 
Manufacturing 

 
Manufacturing and production 
Energy and Environment 
Construction 
Transport 
Real estate activities 

 
Trade, hotels and restaurants 

 
Trade 
Hotel and restaurant 

 
Business services 

 
Information and communication 
Financial and insurance activities 
Business Services 

 
Public and personal services 

 
Public Administration 
Education 
Health and social care 
Personal and cultural services, etc. 

Table 6. Five broad Industry categories 
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As observed in table 7, there is a negative correlation between the distance to the banks and the market 
share for ‘Manufacturing’, ‘Trade, hotels and restaurants’ as well as for ‘Business services. The 
‘Manufacturing’ industry often requires large investments in machinery, workers, and factories and 
hence, the firms in this industry are relatively capital-intensive. Moreover, the manufacturing firms are 
also relatively control aversive and that it is important for the owner to control the majority of the stakes 
of the firm (Berggren and Silver, 2010). Therefore, we can infer that the manufacturing firms are 
dependent on bank finance. However, the negative coefficient in the correlation analysis is not 
significant. A reason could be due to the fact that there is a mixture of a concentration of manufacturing 
firms in both urban and rural municipalities though there is a higher concentration of manufacturing 
firms in the countryside municipalities. 
 

 
*: Significant at 5 percent level 

Table 7. Correlation between distance to banks and market shares of different industries 
 
‘Trade, hotels and restaurants’ industry includes hotels, restaurants, wholesale and retail firms. 
Restaurants, shops and hotels are capital intensive as they require fixed assets such as buildings and 
furniture for their businesses. Retail firms that receive cash, need local access to banks to deposit cash 
into their bank accounts by using the deposit box at the banks (Norberg, 2016). It is therefore inferred 
that proximity and local access to the banks is important to firms belonging to ‘Trade, hotels and 
restaurants’ industry. The relationship between the average weighted distance to banks and the market 
share for ‘Trade, hotels and restaurants’ industry is negative as expected and significant in the 
correlation analysis. 
 
‘Business services’ market mainly consists of service firms that focus on services that require human 
capital with a high level of knowledge in specific areas to perform niched activities. Based on previous 
research, professional services firms are predominantly located in the metropolitan areas and regional 
centres (Eliasson, 2016). These firms are more inclined to approach venture capitalists and business 
angels and they are less dependent on bank finance compared to other industries (Berggren and Silver, 
2010). However, they might not be successful in obtaining external equity as very few firms seeking 
finance from a venture capital was successful. Hence, access to bank finance is also important to the 
‘Business services’ industry. Since ‘Business services’ firms are mostly concentrated in the regional 
centres of the municipality, they are often close to the banks, which explains the negative relationship. 
 
On the other hand, there is a positive relationship between the distance to the banks and the market 
for the ‘Primary’ industry and ‘Public and personal services’ market. ‘Primary’ industry mainly consists 
of firms involved in obtaining or providing raw materials to convert into consumers ‘products and 
commodities, for example in mining, agriculture, fishing or forestry. Bank finance is an important source 
of finance for the farmers and the foresters as they face high uncertainty pertaining to the level of output 
and there is a long time-lag between inputs and outputs. Since most of the firms in the primary industry 
are located in the countryside municipalities that have large pieces of land needed for agriculture, the 
distance to the bank branches is often further away as compared to the city areas. Hence, this explains 
the highly positive relationship. 
 
The majority of the establishments in the ‘Public and personal services’ industry are started by the 
government which provides common amenities for the public like libraries, schools, and museums. 
There is a small minority of establishments in this industry that is started by private owners which 
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provide personal services like beauty and wellness services. Since the government starts most of the 
establishments in this category with tax money, and they do not borrow money from the local bank, 
proximity as well as local access to banks are inferred as unimportant to this industry (Eliasson, 2016). 
Hence, the coefficient for this industry is a positive one. 
 
4.3 Exploratory spatial data analysis 
In this section, we will investigate the accessibility and proximity to bank branches in different Swedish 
municipalities and how they change over time from 2000 to 2013 by doing exploratory spatial data 
analysis (ESDA), using QGIS and GeoDa software, which are both open-source.  
 
To create spatially explicit variables such as spatially lagged variables and spatially smoothed rates, 
spatial weights are a key component in any spatial models. Three types of spatial weights are tested in 
this analysis and they are the inverse distance weight matrix, k-nearest neighbours (KNN) weight matrix 
and the Queen’s contiguity weight matrix of the first order. The problem of an inverse distance weight 
matrix is that unless the defining distance threshold is greater than the maximum first nearest neighbour 
distance, some observations will not have any neighbours (Bivand, 2007). The distance threshold is 
120 km in our case which is large and the connectivity histogram for the inverse distance matrix shows 
a bimodal normal distribution with a large range from 1 to 69 neighbours as shown from figure 4 in the 
appendix. The large range of neighbours results in unequal distribution of neighbours for the 
municipalities. 
 
An alternative type of distance-based spatial weights is KNN weights. A drawback of using the KNN 
approach is that it does not consider the distances involved. This means that the closest K-neighbours 
are selected for each municipality, irrespective of the distance they are apart from each other. For 
example, the K-neighbours are much further apart in the North of Sweden compared to the South of 
Sweden. The notion of distance decay is relative in the sense of spillover effects in this approach 
(Anselin, 2018). 
 
The Queen’s contiguity approach defines neighbours as spatial units that have a common edge or 
vertex. The problem of the Queen’s contiguity approach in defining the neighbours of the Swedish 
municipalities is that it resulted in 5 neighbourless observations. The 5 neighbourless municipalities are 
Ekerö, Gotland, Lidingö, Tjörn, and Öckerö, which are islands that do not share borders with the 
mainland. As a result, these municipalities are not included in the spatial weights and hence not 
accounted for in any spatial analysis such as tests for spatial autocorrelation or spatially lagged 
variables’ calculations.  
 
Subsequently, we proceeded with a 4 nearest-neighbours weights matrix, as it provides a useful 
compromise between the Queen’s contiguity and the inverse distance weights approach in this instance 
where the Queen’s contiguity approach leads to exclusion of 5 municipalities which might lead to 
misleading results and the inverse distance weight matrix has a bimodal distribution which leads to 
some municipalities that have too few neighbours and some have too many neighbours. 
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Figure 5 illustrates the varying proximity to bank branches in all the Swedish municipalities from 2000 
to 2013. From figure 5, we can observe a noticeable increase in the average distance to the banks, 
especially in the North and North-West of Sweden. 

 
Figure 5. Weighted mean distance to banks for year 2000, 2007 and 2013 (from left to right respectively) 

 
Figure 6 illustrates the varying accessibility to bank branches by the number of bank branches in all the 
Swedish municipalities from 2000 to 2013. We can see that there is a decrease in the number of bank 
branches, especially in the North of Sweden and Mid-West of Sweden. 
 

 
Figure 6. Number of bank branches for year 2000, 2007 and 2013 (from left to right respectively) 
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To investigate further on the clustering by new firm formation per capita, we also do a Local Indicators 
of Spatial Association (LISA) cluster map. The LISA cluster map does not only test for regional 
clustering, it also shows the presence of significant spatial clusters or outliers by municipalities. We use 
local statistics here because spatial autocorrelation might not be the same throughout the whole of 
Sweden. The LISA Cluster Maps in figure 7 show how the attribute ‘New firm formation per capita’ 
clusters in Sweden in 2007 and 2013. The red-shaded areas show clusters of municipalities with high 
values of new firm formation per capita and have neighbouring municipalities with high new firm 
formation per capita, and conversely, the blue-shaded areas show clusters of municipalities with low 
values of the new firm formation per capita and have neighbouring municipalities with low new firm 
formation per capita.  
 
There is also a mixture of low-high and high-low clusters that represent spatial outliers where dissimilar 
values occur near one another. From the LISA Cluster Map for both years, we can interpret that there 
are generally three clusters with high new firm formation per capita and they are namely Stockholm, 
Gothenburg and Malmö with their neighbouring municipalities. The cluster map allows us to ascertain 
there was statistically significant spatial clustering in Sweden. The Moran’s I test value is 0.483 in the 
year 2007 and 0.480 in the year 2013 and it is statistically significant at 0.1% significance level, 
indicating spatial clustering of municipalities with similar values of new firm formation per capita. 
 

 
 

Figure 7. LISA Cluster Maps - New firm formation per capita in 2007 and 2013 (from left to right respectively) 
 

There are some outlier municipalities with a low new firm formation like Luleå, despite being close to 
the banks. This means that average distance to banks is not so important for these municipalities and 
there could be other factors that are causing the low new firm formation. Hence, it would be useful to 
understand more about the business environments in these municipalities and what can be done to 
drive the new firm formation, since this information is not readily available in the database. To further 
visualise the relationship between new firm formation and mean distance to banks in different regions 
of Sweden, a conditioned choropleth map for the year 2013 is plotted in figure 8. 
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As expected, the classification shows that metropolitan municipalities have high new firm formation and 
low mean weighted distance to banks, as seen in the bottom right hand corner of figure 8. For some 
municipalities that have high new firm formation per capita despite slightly higher average distance to 
banks, the reason could be that it is a tourist destination. One good example shown in the map is 
Gotland. Gotland is a tourist destination in Sweden and there are not many inhabitants who live in 
Gotland. During the summer, tourists flock to Gotland for holiday and hence, it is an attractive place for 
people to do business. As a result, new firm formation is high in Gotland due to the profitable and 
attractive business environment despite the slightly higher weighted mean distance to the banks. 
 

 
 
Figure 8. Conditioned Choropleth Maps of weighted mean distance to banks against new firm formation in 2013 

 
Bivariate global Moran’s I value determines the strength and direction of the relationship between two 
variables in a municipality and its neighbouring municipalities and then measures the overall clustering. 
The analysis result is presented as a cluster map in this analysis. The bivariate LISA cluster maps are 
shown in figures 9 and 10 in the appendix, which are significant at a p-value of 0.05. The cluster is 
classified as such when the value at a municipality is more similar to its neighbours than that would be 
the case under spatial randomness. From figure 9, we can notice some Low-High spatial clusters - low 
new firm formation per capita and high weighted average distance to banks in the North of Sweden, 
and three High-Low clusters - high new firm formation per capita and low weighted average distance to 
banks in the metropolitan municipalities – Stockholm, Gothenburg and Malmö.  
 
However, there are outlier municipalities in the North with high new firm formation per capita and high 
weighted average distance to banks and whereas the outlier municipalities in the South of Sweden 
have low new firm formation per capita and low weighted average distance to banks. With further 
investigation, the outlier municipalities in the North of Sweden experience high new firm formation per 
capita due to the small labour force, which skews the new firm formation to be high and the South-
Central inland region of Sweden generally experience a lower new firm formation per capita (Backman, 
2015). From figure 10 in the appendix, we can notice a similar pattern for spatial clusters around 
Stockholm and Gothenburg but not for Malmö, for spatial clusters with high new firm formation per 
capita and high number of bank branches. The reason is that the neighbouring municipalities of Malmö 
have a very low number of bank branches. Hence, Malmö is not marked as a spatial cluster like the 
other two metropolitan municipalities. The outlier municipalities in the North of Sweden again has a high 
new firm formation per capita but a low number of bank branches, mainly due to the small labour force. 
We will investigate these relationships further in our models in section 4.4. 
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4.4. Econometrics results 
The econometric results are presented in table 10 in the following page. We started with a pooling 
Ordinary Least Squares (OLS) model as our benchmark. Weighted average distance to banks, 
establishment size and unemployment rate are negatively related with new firm formation per capita 
and they are significant variables in the model. On the other hand, the number of bank branches, firm 
density and proportion of labour force with at least three or more years of university education are 
positively related with new firm formation per capita. All the variables are significant in the pooling OLS 
model except for unemployment rate. For the Fixed-Effects model without spatial effects, the proportion 
of labour force with at least three or more years of university education and unemployment rate are the 
only significant variables.  
 
From the observations of the spatial patterns in the exploratory spatial data analysis, there is a high 
probability of spatial autocorrelation in the data. The exclusion of spatial autocorrelation can lead to 
biased estimates and the omission of spillover effects, which is undesirable. Hence, the Fixed-Effects 
model without spatial effects is not a suitable model for use in explaining the variation in new firm 
formation per capita within municipalities, which is also indicated by its negative adjusted R-square. 
Hence, we investigated further whether a spatial model should be considered over the non-spatial 
model. We conducted the Moran’s I test for spatial autocorrelation using both spatial weight matrices – 
inverse distance and 4-nearest neighbours. The results show significant positive autocorrelation for 
both years, independent of the spatial weight matrix specification. Positive spatial autocorrelation 
implies that municipalities with similar new firm formation per capita are more likely to be spatially 
clustered than it would have occurred under randomness. This supports the needs for modelling spatial 
autocorrelation into the analysis. 
 

  
Moran's I statistics 

2007 2013 
Inverse distance 4-KNN Inverse distance 4-KNN 

New firm formation 
per capita (ln) 0.282 *** 0.483 *** 0.292 **** 0.480 *** 

*, **, *** shows significance level at 10%, 5% and 1% respectively. 
Table 8. Moran’s tests for spatial autocorrelation 

 
Furthermore, the classic Lagrange Multiplier (LM) tests and robust Lagrange Multiplier (LM) tests that 
are applied on the residuals of the estimated model all lead to a rejection of the non-spatial pooling OLS 
model based on an inverse distance and a 4-KNN spatial weight matrix except for the robust LM test 
for spatial error based on 4-KNN spatial weight matrix. Therefore, there is a need to incorporate spatial 
dependence in our analysis. The Robust LM tests also show that a spatial lag specification is preferred 
over the spatial error specification based on the larger test statistics as well as the significance of the 
tests for both weight matrices. For robustness check on the choice of the weight matrix in the spatial 
models, we calculated the AIC scores for spatial Durbin model with the inverse distance weight matrix 
and the 4-KNN weight matrix. The AIC statistics show that 4-KNN weight matrix is preferred over the 
inverse distance matrix as it has the lowest AIC value. Hence, the subsequent spatial models are 
modelled with 4-KNN weight matrix. 
 
  Weight matrix 
  Inverse distance 4-KNN 

Spatial error, Classic LM 254.12 *** 113.63 *** 

Spatial lag, Classic LM 258.1 *** 150.96 *** 

Spatial error, Robust LM 41.489 *** 1.645 

Spatial lag, Robust LM 45.473*** 38.98 *** 

Spatial Durbin, AIC 1695.917 1680.056 
*, **, *** shows significance level at 10%, 5% and 1% respectively. 

Table 9. Tests for spatial dependence 
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The Hausman specification test rejected the null hypothesis that the Random-Effects model is preferred 
over the Fixed-Effects model. Hence, all the spatial models are Fixed-Effects estimations. The Fixed-
Effects spatial panel models are fitted using maximum likelihood estimation. The default model used is 
spatial Durbin model (SDM) and the model structure for the spatial lag is the spatial autoregressive 
(SAR) model and for the error lag, it is the spatial error model (SEM). We used AIC scores to 
discriminate between SDM, SEM and SAR. 

 

Impact Analysis of variables Direct Indirect Total 

Weighted mean distance to banks (ln) -0.121 *** -0.027 * -0.148 *** 

Number of bank branches (ln) 0.011 0.002 0.013 

Firm density (ln) 0.078 0.017 0.095 

Establishment size (ln) -0.083 -0.018 -0.101 

Proportion of labour force with at least three 
or more years of university education (ln) 0.269 0.059 0.329 

Unemployment rate (ln) 0.008 0.002 0.010 
*, **, *** shows significance level at 10%, 5% and 1% respectively 

Table 11. Impact Analysis 
 

The coefficient of average distance to banks is negative and not statistically significant in the non-spatial 
Fixed-Effects model but the coefficient become statistically significant for all the spatial models, in which 
spatial effects are incorporated. The obtained expected results in these spatial models are due to the 
consideration of spatial interactions between the neighbouring municipalities. Therefore, ignoring the 
spatial effects would have produced misleading results. The SDM specification has the lowest AIC value 
and hence, it is the best-fitting model out of the three Fixed-Effects spatial models. The discussion of 
the results is given in the next section. 
 
5. Discussion of the analysis 
In the SDM model, the coefficient of the spatial lag is positive and significant which suggests that an 
increase in the new firm formation per capita in a specific municipality can affect the new firm formation 
per capita in its neighbouring municipalities positively. That is, there are potential spillover effects into 
other municipalities, which means that a flourishing entrepreneurial culture in a municipality can serve 
as a stimulus to other neighbouring municipalities’ new firm formation.  
 
Weighted mean distance to banks is consistently being observed as a negative and significant variable 
in SDM, SEM and SAR specifications. By observing the direct effects estimates in table 11, we see that 
the direct effects coefficient of the weighted mean distance to banks variable is quite similar to the main 
estimate of the same variable in the spatial Durbin model, as expected. That is, an increase in the 
weighted mean distance to banks in a particular municipality possibly means lower number of bank 
branches for entrepreneurs to apply a loan to and thus lowers the probability of securing a bank loan. 
This dampens the municipality’s own new firm formation per capita.  
 
One other possible reasoning for the negative direct effects of the increased distance to the bank 
branches on new firm formation is higher monitoring costs and information asymmetries for the banks. 
This means that the bank managers have to travel further to the firms for monitoring on the firm’s 
financial status and well-bring. Hence, banks might not be willing to lend money to firms that are situated 
far away from them. As a consequence, firms located far from the bank might have a greater difficulty 
in getting a loan approval from the banks. 
 
An increase in the weighted mean distance to bank branches in neighbouring municipalities is also 
shown to dampen a specific municipality’s new firm formation per capita indirectly as indicated by the 
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significant indirect estimate of the variable. This might be due to increased transport and monitoring 
costs if the entrepreneur wants to apply for a bank loan in a neighbouring municipality’s banks. The 
other explanatory variables do not show significant direct or indirect impact on a municipality’s new firm 
formation per capita in the SDM specification.  
 
For the spatial lag and spatial error models that have quite similar AIC values as the spatial Durbin 
model, the human capital level has been observed as a highly positive and significant variable for new 
firm formation per capita. With a higher human capital in the municipality, there is a bigger pool of 
budding entrepreneurs who have the skills and capability to set up a company. Hence, human capital 
is very important in order to boost entrepreneurship in a region. An increase in unemployment rate is 
also connected to a higher new firm formation in the spatial lag and spatial error models. This can be 
attributed to a possible reason that unemployment helps to foster self-employment and hence increase 
the new firm formation per capita. 
 
To the best our knowledge, our study is the first one to show how the change in proximity to bank 
branches can have an influence on new firm formation over time, considering the spillover effects. There 
are several strengths in our study. First, in this study, it is very valuable to get access to individual- level 
data in order to measure the accessibility and proximity to bank branches in every Swedish municipality. 
For example, there is varying accessibility to bank branches in different parts of the municipality and 
hence it is useful to calculate a weighted mean distance to the bank branches. The statistically 
significant negative association between new firm formation per capita and increase in weighted 
average distance to banks can be taken as indicative of a potential determinant to increase 
entrepreneurship in a region even though it might not be necessarily causative. The association justifies 
a further investigation of the phenomenon of bank branch closure in Sweden and how an increase in 
the distance to bank branches can affect new firm formation adversely. We also need to investigate 
further the spatial outliers – the municipalities that have a low new firm formation per capita despite 
having a low weighted average distance to banks. 
 
Secondly, we consider the effects of spatial autocorrelation in our models by using a weight contiguity 
matrix. For model incorporating spatial effects, the traditional ordinary least squares (OLS) regression 
model is inappropriate. Considering the effects of temporal and spatial factors are important as spillover 
effects are included in the model. Since an entrepreneur in a municipality can also travel to a bank in 
another municipality to apply for a bank loan, this means that the impact of a bank branch closure in a 
specific municipality can also affect its neighbouring municipalities.  
 
There are also a few limitations in this study. The first limitation is that there could be other potential 
confounding factors such as the size of bank branches and the hierarchical structure of the bank 
branches, which we lack the data of. Some smaller bank branches are not allowed to approve large 
loans without consulting their regional or central office. Decisions can be made in another municipality 
if there are only small bank branches in the local municipalities. Hence, bank branches higher up in the 
hierarchy suffers even more severe asymmetric information, which can negatively affect the grant of a 
bank loan (Backman, 2015). The second limitation is that we only use the years 2007 and 2013 data in 
our models due to the lack of data for the other years. It would be more desirable to get a balanced 
panel data with all the years in between 2007 and 2013. 
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6. Conclusion 
The spatial analysis for the municipalities in Sweden found a significant negative association between 
new firm formation per capita and an increase in the weighted average distance to banks. High weighted 
average distance to banks is found particularly in the North and Mid-West of Sweden which consists of 
predominantly countryside municipalities. The evidence of the risk of bank branch closure which leads 
to increasing distance to bank branches would support targeting of policy interventions to reduce the 
closure of more bank branches as well as identifying areas that have had higher new firm formation per 
capita before the bank branch closure.  
 
By identifying areas with high potential for entrepreneurship and need for bank finance, we can advise 
banks to target the positioning of their bank branches strategically and to augment the local financial 
infrastructure to increase entrepreneurship. Empirical results in this paper show the importance of 
considering how the actions of bank branch closure could affect the entrepreneurial activities beyond a 
municipality’s administrative borders. The strategic collaboration between municipalities in creating a 
sustainable financial environment for entrepreneurs might be a step in the right direction. By 
incorporating spatial effects in our study, our results show that closure of a bank in one’s municipality 
could also result in ramifications in new firm formation per capita for its neighbouring municipalities as 
well. This makes policy and strategic collaboration even more relevant.  
 
Even though the study is based on Swedish data, the results are likely to be applicable to developed 
countries around the world that shares some features of the Swedish’s economy, such as SMEs’ 
reliance on bank financing. In Sweden, like most parts of the developed world, banks are heavily 
regulated and their primary function is to channel savings to credits, and thereby providing local firms 
access to the financial system (Nguyen, 2015). Through the financial supervision authority that 
regulates and controls banks, policymakers and regulators have an important role to play in the 
development of the financial infrastructure, especially in the countryside. Therefore, it is important for 
banks, municipalities and policymakers to collaborate so that they are able to implement regulations 
that make entrepreneurship sustainable in the long run and potentially boost entrepreneurship in the 
local community. 
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Appendix 

 
Figure 3. Relationship between New firm formation per capita and Bank branches per capita 

 
 

 
Figure 4. Connectivity histogram for inverse distance weight matrix 
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Figure 9. Bivariate LISA Cluster Map: New firm formation per capita and average distance to banks  

in 2007 and 2013 
 
 

 
Figure 10. Bivariate LISA Cluster Map - New firm formation per capita and number of bank branches  

in 2007 and 2013 
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