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Abstract 

 

The purpose of this thesis is to examine the determinants of exit by bankruptcy in 

industrial sectors in Sweden. The dataset which is used gives a complete picture of 

the pattern of exit by bankruptcy on industry level in both manufacturing and service 

sectors in Sweden during the period 2004-2008. The importance of some industry 

structural factors such as scale economies, profitability, tangible and intangible 

capital intensity and industrial market growth rate for exit by bankruptcy are 

investigated. The use of two types of exit rates by bankruptcy (by firms and by 

employees) contributes to the current research. The two-way fixed effects model is 

used for the dependent variable of exit rate calculated by number of bankruptcies and 

total number of registered firms. The results show that only the long-term industrial 

market growth rate affects the exit rate by bankruptcy and it has a negative effect. 

The GLS in the two-way random effects model is used for the dependent variable of 

exit rate calculated by number of employees of bankruptcies. The results in this 

model, however, show that the existence of scale economies, more profitability, and 

investments in tangible and intangible capital assets all deter the number of 

bankruptcy.  

 

Keywords: Exit, Bankruptcy, Industrial sectors, Panel data, Sweden 
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Chapter 1 Introduction 

1.1 Background 

Entries and exits are central elements of industry evolution (Hölzl 2005). The 

processes of entry and exit are also the basic driving forces of economic growth. 

There is an increasing interest in studies on firm entry and exit during the recent 

years. However, more emphasis of these empirical studies is put on entry of firms 

than exit of firms. Concerning studies on pattern of exit, a majority of empirical 

studies have investigated manufacturing industries. Estimates for manufacturing 

industries available so far cover a number of countries, for example, Belgium, 

Germany, Norway, Sweden, Finland, the United Kingdom, Austria, Dutch, 

Switzerland, Canada, the United States, Japan and Korea (see for example, Hölzl 

2005, Kleijweg and Lever 1996 and Nakano and Kim 2011). In this thesis, I will 

investigate what determines firm exit. This is important because firm exit is a major 

force which drives firm dynamics (Vilmi 2011). The investigation on determinants of 

firm exit is to study the pattern of exit in industries. Harris and Li (2010) firstly 

present the empirical analysis of firm closure in the United Kingdom and find the 

negative effects of factors such as higher capital intensity, young age of firms and so 

on. Doi (1999) investigates the determinants of firm exits occurred in Japanese 

manufacturing industries over ten year period and presents new evidence on many 

structural factors. Nyström (2007a) gives a complete picture of the entry and exit 

pattern of industrial sectors in Sweden based on a set of firm level data during the 

period 1997-2001.  

 

There are essentially three accepted modes of firm exit: (i) bankruptcy, (ii) voluntary 

liquidation, and (iii) merger (Buehler et al 2006). According to Bates (2005), there 

may be many reasons for these exits for entrepreneurs, for example, redeploying 

existing knowledge elsewhere and responding to attractive alternatives. Focus of this 

study is the exit by bankruptcy. Bankruptcy implies discontinuation of economic 

activity of the firm, that is, firm failure when exiting from the market. Gratzer (2000) 

firstly observes that compared with countries of Germany and Austria, which have a 

similar economic structure, Sweden has a lot higher frequency of bankruptcy. 

Buttwill (2004) further compares frequency of bankruptcy between countries and 

finds that Sweden, together with Norway and Finland has a significant higher 

frequency of bankruptcies on average than other EU countries. Buttwill (2004) also 

finds that Sweden has the largest frequency of company-liquidation-bankruptcy of 

countries of EU, Norway and USA. It is the same fact whether or not bankruptcies 

are related to employees or companies. He gives one explanation to this pattern. It is 

the fact that half of the bankruptcies in Sweden are bankruptcies with zero 

employees. Liquidation bankruptcy is used as a part of normal winding-up of 

companies and shell-companies. During 1991 to 1994, which is the high frequency 
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of bankruptcy period in Sweden due to economic crisis, the total number of 

companies decreases, but the economically more active non-financial companies 

increase. The share of bankruptcies with zero employees decreases whereas the share 

of bankruptcies with one or more employees increases. According to Butwill (2004), 

the reasons may be that companies ended up earlier than normally and the number of 

shell-company-bankruptcies decreased during this period. However, there is no study 

especially focusing on exit by bankruptcy in Sweden so far. Based on these 

empirical facts, I focus on exit by bankruptcy of Swedish industries and intend to 

contribute to the study on the exit pattern of Swedish industries. My study in this 

paper pays attention to the exit pattern of Swedish manufacturing and service 

industries during a period of five years, from 2004 to 2008. At the end of this period, 

Swedish economy experienced another exceptional period after the last time in the 

early 1990s, which characterized by a deep recession. In the period 1991 to 1994, the 

crises are the most severe. There is a decrease in Swedish real GDP. The banks 

tighten the credit to non-financial companies in Sweden when there is a general 

consensus that the borrowing sector is adversely affected by a shock (Buttwill 2004). 

According to Butwill (2004), several industries have the highest frequency of 

bankruptcy in this period. They are construction, wholesale, retail trade, repairs and 

hotels and restaurants industries. The 2008 Financial Crisis also causes an impact on 

the exit rates of bankruptcy in Swedish industries to some extent.  

 

1.2 Purpose and outline 

Which factors determine exit rates of bankruptcy in different industries in Sweden? 

Are industry characteristics such as scale economies, profits, tangible and intangible 

capital intensity and market growth rate important for determining exit rates by 

bankruptcy? Are the effects of these industry characteristics the same on the 

bankruptcy of both manufacturing and service industries? The purpose of this paper 

is to explain what characteristics of different industries determine exit pattern by 

bankruptcy in Sweden and compare the effects of these industry characteristics on 

bankruptcy of Swedish manufacturing industries and service sectors. In order to 

better investigate factors leading firms to bankruptcy in a full scale, two sets of exit 

rates will be used as dependent variables in the regression model. One set of exit rate 

is calculated using the number of exiting firms in the industry in relation to total 

number of registered firms in the industry in the same year. This method is usually 

used by most researchers when calculating exit rate (see for example, 

Rossi-Hansberg and Wright 2005 and Siegfried and Evans 1994). The other set of 

exit rate make use of the number of employees in bankruptcy in relation to total 

number of employees of firms in the industry in the same year. One reason of using 

this set of exit rate is that many firms with zero employees do not correspond to 

firms with real economic activities. This is an innovative way of calculating exit rate 

in the empirical evidence. However, this method is frequently used when calculating 

entry rates in order to study the entry pattern of firms (see for example, Armington 
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and Acs 2002). Comparison of these two sets of exit rates will be made both in the 

part of data analysis and the results of empirical model in order to show the 

differences when showing exit pattern by bankruptcy. Panel data approach as well as 

ordinary least squares (OLS) method is used in this paper. The results show that the 

only variable of long-term industrial market growth is significant and has a negative 

effect on exit rate by bankruptcy using firm variables in both the two-way fixed 

effects model and OLS estimation. While in the model using the exit rates of 

employee variables, the results show that industry scale economies have negative 

effects on exit by bankruptcy. Increase in profitability and more investments in 

tangible and intangible assets decrease the exit rates of bankruptcy. The results are 

the same in both GLS in the two-way random effects model and OLS estimation. 

The great differences in results of the two panel data models using two different sets 

of exit rates imply that the definition of exit rates also matters a lot and will cause a 

great difference in results when investigating the pattern of exit by bankruptcy of 

firms and industries.  

 

The remainder of this thesis is organized as follows: Chapter 2 discusses the 

determinants of exit by bankruptcy from a theoretical perspective. Hypotheses are 

put forward according to previous theoretical background. Empirical explanations of 

other determinants are added in order to give a more complete picture of exit pattern. 

Chapter 3 gives a description of data and method used in the empirical models. 

“Data resources and specification of variables” describes a picture of datasets used in 

this paper and gives the definitions of variables. After reviewing the methods which 

have been used in the previous analyses, the main empirical methodology used in 

this study and empirical models are presented in “The Empirical Methodology”. 

“Exit rates of bankruptcy in Swedish manufacturing and service industries” provides 

a detailed picture of exit rates by bankruptcy. Comparison of two sets of exit rates is 

made based on the analysis of facts and statistics. Chapter 4 “Determinants of exit by 

bankruptcy – empirical results” presents the results of the econometric analysis. 

Comparisons and conclusions of regression results are made based on the two 

regression models. Finally, conclusions are made in Chapter 5. Suggestions for 

future research are also presented in this section. 
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Chapter 2 Theoretical background and determinants 

of exit by bankruptcy 

2.1 Economic dynamics theory  

Many economists have concentrated on economic theories which deal with 

economic dynamics, entry and exit and industrial change process. Schumpeter is one 

of the most influential economists who contribute to the analysis of economic 

dynamics. According to Schumpeter (1942), the process of industrial change that 

revolutionizes the economic structure comes from within the economic system, and 

the most important form of competition comes from the new commodity, new 

technology, the new source of supply and the new form of organization. New 

markets and organizational development destroy the old one and then creating a new 

one. This process is called “creative destruction”. In fact, the term of creative 

destruction is originally derived from Marxist economic theory
1
 (Marx and Engels 

1848). Schumpeter details the concept and forms his own economic theory. In his 

vision of capitalism, one important factor that can sustain long-term economic 

growth is the innovative entry by entrepreneurs, even though the innovative entry 

may destroy the value of established firms (Schumpeter 1939). Levinsohn and 

Petropoulos (2001) defined creative destruction in terms of plants whose exit and 

entry at the same time, jobs under the situation that new and better jobs replacing 

some of the old ones that disappear, and productivity assuming that less productive 

establishments exit while new plants with higher productivity are established. While 

a decreasing number of establishments and employees, reduction of output, and a 

stagnation of productivity are used to define a plain destruction of an industry 

(Levinsohn and Petropoulos 2001). The creative destruction approach clearly 

emphasizes the competition aspects of industrial dynamics.  

 

The above theories explain what makes the economic process change in historic time. 

Then what is the role of exit in the structural change process? Firm entry and exit is 

of great importance of economic dynamics. Firm exit is not necessarily harmful to 

the economy. It is one important process of creative destruction. Exits are often 

assumed to be largely influenced by the economic situation and regional wealth 

(Carree et al 2010). Many structural factors have been important in influencing exit 

behavior (Doi 1999). One tradition in economics dealing with change and renewal of 

industries is the technological vintage theory (Salter 1966). This theory emphasizes 

that once a production facility established, there exist some difficulties to change the 

production. The theory also emphasizes that entry and exit are always interrelated. 

Moreover, exit is a prerequisite for entry in a sense (Nyström 2006a). Actually, it can 

                                                        
1 Here, Marxist economic theory refers to the linked processes of the accumulation and annihilation of wealth 

under capitalism. 
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free up resources and indirectly stimulate entry sometimes (Pe´er and Vertinsky 

2008). Two reasons can explain why exit can stimulate entry. One is defined from 

push factor (Storey, 1994). That is, one unemployed employee from a firm exit will 

think to start a new business. The second reason is that when one firm exits from the 

market, potential entrepreneurs can take the advantage of its idle resources and start 

up their own business. This argument is put forward by Storey and Jones (1987) who 

pay special attention to the manufacturing industry. Therefore, firm exit plays a 

driving action in the structural change process to some extent.  

 

Johnson and Parker (1994) also find two opposing forces that influence the 

interdependence between entry and exit of firms—the multiplier effect and the 

competition effect. According to Nyström (2006b), the multiplier effect suggests the 

cumulative effects of firm entry and exit. For example, entry causes other firms to 

enter. Two sub-effects can further explain this phenomenon: the demonstration effect 

and the income effect. Based on Marshall´s (1920) theories on agglomeration, skilled 

workers and advanced technology can be shared among firms due to knowledge 

spillovers in clusters. When one firm benefit in a focused market, other potential 

firms will also think to enter the market in order to achieve profits. On the other 

hand, the previous exit of firm will discourage potential entrants. Different from the 

multiplier effect, the competition effect suggests that entry causes future exit. These 

two different approaches together with the technological vintage theory have showed 

how entry and exit of firms are interrelated and their roles in the structural change 

process in the markets.  

 

2.2 Determinants of exit by bankruptcy and hypothesis 

Literature examining the factors leading firms to bankruptcy has been extensively 

explored (Esteve-Pérez et al 2010). This section presents the previous empirical 

findings regarding the determinants of exit in the form of bankruptcy which will be 

examined in the empirical model in this thesis. These determinants are all based on 

industrial level.  

 

Scale economies 

Ilmarkunnas (1999) argues that exit should be negatively related to scale economies. 

Scale economies are entry barriers which hinder entry. It is often assumed that entry 

barriers also act as exit barriers. Nevertheless, it should be emphasized that entry and 

exit are not mirror pictures at each other. Therefore, scale economies also make it 

more difficult to leave the industry (Ilmarkunnas 1999). Kranenburg et al (2002) 

state that if firms are large and they have sufficiently strong economies of scale, they 

will have enough cost advantages to force small firms which are less efficient out of 

the industry. When scale economies exist, it means that large firms have to invest a 

lot when entering the market and have cost advantages, such as skilled workforce 

and superior technology.  
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There are two types of measures regarding the definition of scale economies. One is 

external economies, which is the cost per unit depends on the size of the industry. 

And the other measure is internal economies, which is defined as the cost per unit 

depends on size of the individual firm. Rossi-Hansberg and Wright (2005) have 

constructed a theory and find some well known facts on scale dependence in firm 

dynamics and firm size distributions. They suggest that firm sizes dynamics are scale 

dependent. That is, small firms grow faster than large firms and exit rates decline 

with size (Rossi-Hansberg and Wright 2005). In the regression model of this study, 

variable of scale economies is measured by firm size. Given the level of employment 

in the industry, increases in average firm sizes imply that some firms exit 

(Rossi-Hansberg and Wright 2005). Buehler et al (2006) prove that large firms are 

less likely to fail than small firms. What´s more, lots of researchers (Dunne et al. 

1989, Deily 1988, Greenaway et al. 2009, Liberman 1990, Levinsohn and 

Petropoulos 2001) also evidence that exit by closure (bankruptcy/liquidation) is 

decreasing in size. Thus I hypothesize the following: 

Hypothesis 1 The presence of scale economies has negative effects on exit by 

bankruptcy. 

 

Profitability 

Low profitability is expected to increase bankruptcy theoretically. Exit occurs mainly 

due to the reason of unprofitability, and complication of bankruptcy laws is an added 

reason as well (Siegfried and Evans 1994). Moreover, exit is expected to be faster 

where profits are lower (Siegfried and Evans 1994). Ahgaie and Saeedi (2009) hold 

the view that firms that have lower profitability are more in risk of financial distress, 

and are more likely to be bankrupt. Muth et al (2002) state that the firm´s 

profitability is lowered as the capital becomes less productive. And the firm will 

have to make a choice between exiting the industry and replacing the capital. If one 

industry is profitable, it can attract more entrants and lower exit rates of failing firms 

are recorded (Baptista and Karaöz 2007). All these empirical results show that low 

profits encourage exit.  

 

But some equations estimates and models of exit find no effect of price-cost 

margins
2

 on firm exit rate. That means the relationship between exit and 

profitability is not clear (See for example, Austin and Rosenbaum 1991, Siegfried 

and Evans 1992, Rosenbaum and Lamort 1992 and Duetsch 1984). According to 

Siegfried and Evans (1992), the reason why profitability may appear unrelated to 

exit is that the measures of profitability which are based on the margin of revenues 

include costs variable, such as sunk costs. Furthermore, as noted by Bates (2005), 

firms may decide to exit due to other reasons than “failure”.  

 

It seems that the empirical evidence is much more mixed than theoretical expectation. 

                                                        
2 The price-cost margin is usually taken as an indicator of market power. It is also called the Lerner index of 

market power.  
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However, the measure of profitability in my regression model is different. Therefore, 

my hypothesis is based on the theoretical fact: 

Hypothesis 2 Profitability has a negative effect on exit by bankruptcy.  

 

Tangible and intangible capital intensity 

Kleijweg and Lever (1996) find that capital intensity reduces exit by bankruptcy. 

Theoretically, high tangible capital intensity leads to lower exit rates. Tangible assets 

include both fixed assets, such as buildings, land and machinery, and current assets, 

such as inventory. Tangible assets are important because they are the bases of survival, 

operation and further development of firms. Intangible assets, which are difficult to 

quantify like patents and trademarks, customer lists and copyrights are increasingly 

seen as the key to competitive success and as the drivers of corporate profit 

(Dischinger and Riedel 2011). And firms that ‘actively learn’ by investing in 

intangible assets are expected more likely to survive (Olley and Pakes, 1996). But 

according to Harris and Li (2010) and Nyström (2007a), firms that having positive 

intangible assets have no significant impact on the firm exit rate. Therefore, intangible 

capital intensity seems to have a mixed effect on firm exit. Harris and Li (2010) also 

sum that increases in capital intensity, which represent for sunk costs and barriers to 

entry and exit here, reduce the hazard rate. According to Siegfried and Evans (1994), 

physical and less tangible durable specific assets such as managerial and 

diversification seem to decrease the probability of exit. In sum, I suppose that:  

Hypothesis 3 Tangible and intangible capital intensity have negative effects on exit 

by bankruptcy. 

 

Industrial market growth rate 

For firms which operate in industries, the efficient grow and survive, while the 

inefficient decline and fail (Heshmati 2001). Most empirical evidence holds the view 

that exit rates of failing firms are increasing with declining of markets. Growth is 

found to reduce exit by bankruptcy (Kleijweg and Lever 1996). Siegfried and Evans 

(1994) argue that exit may occur if incumbent firms face with a permanent decrease 

in market demand. High market growth rate is a signal of significant profit 

opportunities (Camerer and Lovallo, 1999). In the study of net exit rates, Duetsch 

(1984) finds that exit increases as demand declines. In cross-sectional studies, 

market growth is found to be negatively related with gross exit (Dunne and Roberts 

1991; Mayer and Chappell 1992; Sleuwaegen and Wire 1991; Jeong and Masson 

1991).  

 

On the other hand, Shapiro (1983) finds no connection between industry growth and 

gross exit in the estimation of single equation. Caves and Porter (1976) have 

observed a negative relation between exit and persistent low industry profits. In 

general, empirical evidence suggests that the frequency of firms exit is large among 

slow growth industries. But there are also views to the contrary. In my study, 

industrial market growth rate is defined as both long-term and short-term industry 

growth. One is in the continuous form and the other is in the discrete form. The aim 
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is to give a deepened picture and explanation of industrial market growth. I suppose 

that: 

Hypothesis 4 Industrial market growth rate (both short-term and long-term) has a 

negative effect on exit by bankruptcy. 

 

2.3 Other determinants of exit pattern 

In this thesis, I mainly focus on the structural characteristics effects on exit by 

bankruptcy. Besides the structural factors of exit by bankruptcy discussed above, 

there are other relevant determinants, for example, which are based on individual 

level, may affect the exit pattern referring to the empirical evidences. According to 

Box (2008), there are three main elements of explanation to failure of business or 

organization in the earlier research: individual, structural and environmental factors.  

 

Individual explanation incorporates a personality based perspective, such as owner 

manager or entrepreneurial characteristics and competency (Box 2008). Wennberg et 

al (2010) develop a conceptual model of entrepreneurial exit and examine human 

capital factors like entrepreneurial experience, age and education based on Swedish 

databases which follow 1,735 new ventures and their founders over eight years. 

They classify entrepreneurial exit into four distinct exit routes. Wennberg et al (2010) 

conclude in their regression results that entrepreneurial experience has a positive 

effect on entrepreneurial exit; age is positively related with sales (harvest or distress); 

entrepreneurs who have a high education level are less likely to harvest their firm's 

relative to exit by distress liquidation. Buehler et al (2006) find considerable 

differences in the determinants of mergers and bankruptcies. According to Buehler et 

al (2006), both bankruptcy and merger rates decrease with firm age.  

 

Structural factors are other important explanations for exit pattern. Structural factors 

recognize key structural attributes of firms such as their age, size, foreign ownership, 

exporting, industry concentration and industry affiliation (Box 2008). Bankrupt 

firms are typically younger than other exiting firms (Hudson 1990). Box (2008) 

shows that firms generally display higher hazard rates at young age. But Harris and 

Li (2010) prove that young age is found to increase firm´s survival prospects. 

Therefore, it seems that there is a mixed effect of firm age on exit rate according to 

empirical evidence. Industry concentration, together with displacement effects is 

negatively associated with firm exit rate. Displacement effects increase the firm´s 

survival prospects (Harris and Li 2010). Nyström (2007a) states that industry 

concentration might be important for an industry´s exit rate. That is because low 

competition might influence the expectations of firms and the possibilities of being 

profitable in the future. Doi (1999) clearly puts forward that concentration has a 

negative relationship with exit. Another important structural factor is exporting firms, 

or namely exports opportunity and export share. Harris and Li´s (2010) major 

findings show that firms that engage in continuous exporting have a lower 
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probability of closure. Kleijweg and Lever (1996) make a distinction between 

general exit and bankruptcy. Exit by bankruptcy is negatively affected by the export 

share, whereas general exit is not (Kleijweg and Lever 1996). The reason may be 

that exit by bankruptcy is conjectured to be more sensitive to the business cycle than 

general exit (Kleijweg and Lever 1996). Determinants such as foreign ownership, 

business cycle and R&D opportunity also play a role on explaining exit pattern. 

Foreign-owned subsidiaries are less likely to close (Harris and Li 2010). Comparing 

exit by bankruptcy and general exit, Kleijweg and Lever (1996) show that exit by 

bankruptcy is more sensitive to business cycle than general exit and R&D intensity 

reduces general exit rate.  

 

The third explanation is environmental conditions for firms, for example, 

macroeconomic variations and institutional conditions (Box 2008). Technological 

and industry-specific characteristics can also be proxy for environmental or 

structural factors (Box 2008). It is evident that there is a clear connection between 

institutional conditions, macroeconomic conditions and survival ability (Box 2008). 

Carree et al (2010) investigate the exit rate for twelve different sectors in Italian 

provinces for a period of eleven years. According to their investigation results, exits 

are often assumed to be largely influenced by environmental variations, such as 

economic situation and regional wealth (Carree et al 2010). Buehler et al (2006) find 

that merger exit rates increase with macroeconomic growth, whereas bankruptcy 

rates decrease with macroeconomic growth. Agglomeration economies or 

agglomeration effects are suggested to be negatively related with exit rates (See for 

example Love 1996). Nyström (2007b) defines agglomeration in terms of 

localization economies and urbanization economies. Agglomeration is considered as 

a factor which influences a firm´s decision to locate or exit from certain region, and 

it is the fact that firms can benefit each other from locating close (Nyström 2007b). 

The idea of agglomeration approach originated from Marshall´s (1920) suggestion 

about agglomeration and co-location. Co-location approach can prevent firms from 

exit in some cases.  

 

Besides the three main elements discussed above, regional determinants are also 

critical to explain exit pattern. Nyström (2007b) reinvestigates the regional 

determinants of exit, including population density, income, unemployment and 

education. There is a mixed empirical evidence of population on exit rate. Fritsch et 

al. (2006) find that population density negatively affects firm survival, and in their 

investigation this effect is stronger for manufacturing than for service sectors. Love 

(1996) reported a positive effect on exit of population density, while Berglund and 

Brännäs (2001) found negative effects on the exit probability for some of the 

influences sectors. According to Nyström (2007b), high and increasing levels of 

income decrease exit rates because that make it easier for firms to survive. However, 

Berglund and Brännäs (2001) investigate that expected income from employment 

has a positive effect on the exit probabilities of firms. This can be explained that if 

incomes earned from an ordinary employment are higher, firm owners might prefer 
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to close down their business when employment opportunities appear (Nyström 

2007b). Unemployment can be considered as an indicator of an economic depression 

and it is expected that the increase in unemployment increases exits. In terms of the 

situation on the labor market, however, an increase in unemployment is found to 

prevent exit (Carree and Thurik 1996; Nyström 2007a, b). The last main regional 

determinant is education, which is different from the education factor concerning 

entrepreneurial exit. An experienced and educated labor force is likely to negatively 

affect the exit rate (Berglund and Brännäs 2001). In addition, regional institutions, 

such as taxes or other government rules, may be mentioned as determinants of exit.  
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Chapter 3 Data and methods 

3.1 Data sources and specification of variables 

This study is based on data collected by both Statistics Sweden and Swedish Agency 

for Growth Policy Analysis (Growth Analysis). These two databases include data on 

industries in Sweden. The dataset of Statistics Sweden consists of industry-level data 

including the number of employees and all firms registered in Sweden, information 

from the profit and loss account and balance sheet. The data of firms exiting is 

drawn from Growth Analysis. The statistics include all declared bankruptcies and 

composition hearings for companies and private persons. Due to the small number of 

observation firms concerning compulsory compositions, I exclude this part of 

statistics and focus on bankruptcies only. Three types of firms are available in the 

dataset of bankruptcies: limited companies, partnerships and private firms.  

 

It is unfortunately not possible to achieve information of individual firms, so the 

sample analyzed in this paper comprises 130 industry observations (N=130), for the 

period 2004-2008, with 24386 bankruptcies in companies and total number of 

2744605 firms registered in Sweden. The industry sectors in the empirical analysis 

are at the 2 digit standard industry classification (SIC). According to Statistics 

Sweden, statistics of industry Research and development (SIC 73) and industry 

Other business activities (SIC 74) merge into one industry category since 2005. So I 

merge these two industries into Research and development and other business 

activities (SIC 73-74) in order to be in accordance with other dependent variables 

statistics. The analysis focuses on sectors of manufacturing and service industries. 

Therefore, industry sectors of Agriculture, forestry and fishing (SIC 01-05) and 

Mining and quarrying (SIC 10-14) are excluded. Financial intermediation (SIC 

65-67) is also excluded because statistics of balance sheet of this industry category, 

such as tangible and intangible assets are not reported in Swedish Structural 

Business Statistics. My focus of service industries in this study is mainly on business 

activities which aiming at making profits as many as possible. Therefore, education 

industry (SIC 80) and health and social work industry (SIC 85) are excluded. I did 

not consider other service activities (SIC 75-99) for the reason that the number of 

bankruptcy and employees in bankruptcy in these industries is small.  

 

In the previous section, I concluded the factors that are expected to influence exit 

pattern. They are scale economies, profitability, tangible capital intensity, intangible 

capital intensity and industry market growth rate. The definitions of these 

determinants for exit rates are listed in Table 1. They will be used in the empirical 

analysis. Definitions of two sets of dependent variables are also included in Table 1. 

The method of calculating exit rates by number of firms is often used in the 

empirical methods. Rossi-Hansberg and Wright (2005) define firm exit rates as the 
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number of firm deaths divided by the number of surviving firms. Siegfried and 

Evans (1994) also state that exit, like entry, can be measured either by a count of the 

number of exiting firms or by their market share. Although entry rates are frequently 

calculated by number of employees in researches (see for example, Armington and 

Acs 2002), there is little empirical evidence on the calculating method of exit rates 

by number of employees. Quintin and Stevens (2006) once utilizing exit rates 

calculated by number of employees in order to investigate the relationship between 

industry exit rates and employee turnover. In Table 1, the subscript t for the variables 

denotes the year observed and the subscript i denotes industry.  

 

Table 1 Definition of variables 

Variable Definition 

Fi,t Exit rate calculated by number of firms: Number of bankrupt firms in the 

industry in relation to total number of firms in the industry at year t. 

Ei,t Exit rate calculated by number of employees: Number of employees in 

bankruptcy in the industry in relation to total number of employees in the 

industry at year t. 

SEi,t Scale economies: Average firm size in industry i (Nyström 2007a). Scale 

economiesi,t = number of employeesi,t/number of firmsi,t . 

Pi,t Profitability: Average net margin 
a
 in industry i. Net margin is defined as 

profit/loss after financial items / production value 
b
. 

TCi,t Tangible capital intensity: Average tangible capital intensity in industry i. 

Tangible capital intensity is defined as tangible assets
 c
 / production value. 

ICi,t Intangible capital intensity: Average intangible capital intensity in industry i. 

Intangible capital intensity is then defined as intangible assets / production value.  

SGi,t Industrial market growth rate: The change in production value in industry i 

during the last year. Industrial market growth ratei,t = (production valuei,t – 

production valuei,(t-1))/ production valuei,(t-1) . 

LGi,t Industrial market growth rate 
d 

: The change in production value in the industry i 

during the last three years. 
 

a Net margin refers to a measure of profitability. According to the definition of 

Statistics Sweden, net margin is defined as profit/loss after financial items in per cent 

of in per cent of net sales.  
b 

The production value refers to the actual production carried out by the enterprises. 

The value is based on net sales, adjusted according to changes in stock and ongoing 

work, initiated work for internal accounting, other operating income excluding grants, 

share profits and capital gains, and purchasing costs for goods sold without further 

processing (trade goods). 
c Here, tangible assets are defined as buildings, land improvements and land; plant, 

machinery, equipment and tools. 
d The reason for introducing another variable for industrial market growth rate is that 

LGi,t is the long-term industry growth variable in its continuous form caused 

extensive problems with normality. While SGi,t is the short-term industry growth 
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variable in its discrete form. These two variables together can fully and 

comprehensively represent the variable of industrial market growth which will be 

used in the empirical model. I also want to mention that one could discuss if the 

long-term for 3 years period is not long enough for the reason that normally in 

economics, long-term is 10 years period. But statistics in my empirical analysis show 

that there are great differences between the short-term and long-term industrial 

market growth rates. The comparisons are obvious.  

 

3.2 Empirical Methodology 

For different types of dataset, different empirical methodologies are suitable to be 

used when studying exit rates. For data on industry level, some empirical studies on 

firm exits have used ordinary least squares (OLS) method, and the equations are of a 

linear specification form (See for example, Doi 1999, Carree et al 2010, Karlsson 

and Nyström 2003). Other mostly used models for industry level data in the 

empirical analysis are panel data models, such as fixed effects model, random effects 

model and two way error component model. Nyström (2006b) uses the two-way 

dynamic panel data model to estimate the interdependencies in the dynamics of firm 

entry and exit. The one-way fixed effects panel data model is compared with OLS 

regression when investigating the patterns and determinants of entry and exit in 

industrial sectors in Sweden (Nyström 2007a). For data on individual level, most 

empirical studies on exit rates use hazard models for inference, and some have been 

based on discrete outcome or scoring models, such as probit and logit model 

(Bhattacharjee et al 2009). Logit or probit models are usually chosen for estimation 

when the case is to analyze the choice between two alternatives, for instance, in a 

situation to exit or continue operation for firms. Hye-Jung (2006) uses the logit 

model, which is a binary dependent model, to examine exit probabilities for farms 

with different characteristics. Buehler et al (2006) employ the Cox proportional 

hazard model with time-varying covariates, which is a semi-parametric approach, 

when investigating the determinants of mergers and bankruptcies in Switzerland. 

There are other approaches which have been used to study exit rates of firms and 

industries. For example, Box (2008) adopts a cohort approach to study the micro and 

macro perspectives on death of firms in Sweden. According to Box (2008), the 

cohort method facilitates the separation of cohort, period and age effects, although a 

definitive separation is not entirely possible. 

 

The dataset used in my empirical analysis consist of 130 industry observations 

observed over five year period. Therefore, panel data method is suitable to be used. 

There are many advantages of panel data, for example, more accurate inference of 

model parameters, controlling the impact of omitted variables, measurement errors 

and so on (Hsiao 2007). One major advantage of using panel data approach is that it 

is allowed to account for individual differences, or heterogeneity (Baltagi 2001). In 

this study, there suspect to have unobserved industry-specific effects and 
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period-specific effects. That is, each individual industry in each period has its own 

specific characteristics that are not able to be measured with the variables in the 

empirical model. There are two main types of panel data analytic models, which are 

the fixed effects model and the random effects model (Hill et al 2008). The 

industry-specific effects mentioned above are assumed to be either fixed or random. 

The choice between the fixed effects model and the random effects model should 

depend on the nature of the dataset (Baltagi 2001). Kennedy (2003) has described 

the different types of panel data sets. According to Kennedy (2003), if there are 

many industries observed over a relatively short period of time, this panel data is 

described as “short and wide” (T<N). When the panel data set is “short and wide”, 

and the observations refer to a specific set of countries or regions or in this study, a 

specific set of industries, the fixed effects model is a good method to be used 

(Baltagi 2001). On the other hand, the type of “long and narrow” (T>N) panel data 

set describes the “long” time dimension and a relatively small number of 

cross-sectional units (Kennedy 2003). Random effects model is usually used if the 

dataset is “long and narrow”. The panel data analytic model used in my empirical 

analysis is referred to as a two-way error component model. If ordinary least square 

(OLS) estimation is used in the estimation, the estimates will be biased and 

inconsistent (Greene 2003).  

 

Equations (1) and (2) are specified as models to be estimated. The dependent 

variable in equations (1) is Fi,t, which refers to the exit rate by bankruptcy calculated 

by number of firms. The dependent variable in equations (2) is Ei,t, which refers to 

the exit rate by bankruptcy calculated by number of employees.  

 

Fi,t = α0+α1 SEi,t +α2 Pi,t +α3 TCi,t +α4 ICi,t +α5 SGi,t +α6 LGi,t+υ i+πt+µi,t (1) 

 

Ei,t = β0+β1 SEi,t +β2 Pi,t +β3 TCi,t +β4 ICi,t +β5 SGi,t +β6 LGi,t+ωi+γt+λi,t (2) 

 

In these two models, t refers to each year during the five year time period 

(t=1,2,3,4,5), which is from 2004-2008. In the panel data approach, α and β are 

parameters to be estimated. Parameters υ i and ωi denote the unobservable 

industry-specific effects, and πt and γt are the unobservable period-specific effects. 

Parameters µi,t and λi,t  denote the residual disturbance term. As discussed above, 

there are two different estimation techniques, fixed effects and random effects, 

regarding the assumptions associated with the properties of the unobserved 

individual-specific and period-specific effects when using the panel data approach. 

The critical difference between the fixed effects and the random effects is that fixed 

effects model is allowed for correlation between the unobserved effect and the 

explanatory variables, whereas random effects model requires these to be unrelated. 

In the fixed effects model, υ i, ωi, πt and γt are assumed to be fixed parameters to be 

estimated and µi,t and λi,t are assumed to be independent and identically distributed, 
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with zero mean and constant variance σ
2
µ and σ

2
λ  respectively. The explanatory 

variables are assumed to be independent of µi,t and λi,t for all industries i and in all 

time periods t. According to Baltagi (2001), the fixed effect model is appropriate to 

be used when dealing with a specific number of countries or firms, and inferences 

can only be made based on these countries or firms. The fixed effects model 

specification is sometimes called the least squares dummy variable (LSDV) model 

(Hill et al 2008). An alternative specification is random effects model. In the random 

effects model, υi, ωi, πt and γt are assumed to be independent of µi,t and λi,t in 

equations (1) and (2). The explanatory variables are assumed to be independent of υi, 

ωi, πt, γt, µi,t and λi,t. The random effects model is preferred when observations, in this 

study are industries, are randomly drawn from a population. The random effects 

model is estimated using generalized least squares (GLS). Based on theoretical 

considerations, the nature of data in this empirical analysis suggests that the fixed 

effects model may be the most suitable model. In order to confirm the choice of 

model to be used in this empirical analysis, the Hausman specification test can be 

performed. In general, it is assumed that the unobserved effect is correlated with the 

explanatory variables. This is a more conservative approach. However, if the 

unobserved effect is uncorrelated with the explanatory variables, then the random 

effects estimator is more efficient than the fixed effects estimator. The Hausman 

specification test looks at the difference in the coefficient estimators using fixed 

effects and random effects estimators. The null hypothesis is that the unobserved 

effect is uncorrelated with the explanatory variables, that is, GLS is consistent. If we 

fail to reject the null hypothesis, this means either that the random effects and fixed 

effects estimates are so close that it does not matter which is used, or that the 

sampling variation is so large in the fixed effects estimates. Then one cannot 

conclude that practically significant differences are statistically significant. The 

Hausman specification test is a Wald test, and the test statistics are chi-square 

distributed (X 2

k ), where k is the number of explanatory variables (Greene 2003).  

 

3.3 Exit rates of bankruptcy in Swedish manufacturing and 

service industries 

Table 2 presents two sets of exit rates in percent for 26 industries in Sweden for the 

period 2004-2008. These two sets of exit rates are calculated by number of firms and 

number of employees respectively.  

 

3.3.1 Exit rates by number of firms  

The Fi,t columns represent the exit rates calculated by number of bankruptcies and 
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total registered firms in Swedish manufacturing and service industries. Seen from 

data, the total average exit rate of manufacturing and service industries is 0.90%. 

Considering exit rates horizontally, the average exit rates are decreasing during 2004 

and 2007. That is, the number of bankruptcy firms is decreased by years. In 2008, 25 

companies went into bankruptcy per day (Statistics Sweden’s Business Register). 

But the average exit rate does not change because of the effects of global financial 

crisis from the middle of 2007 to the whole year of 2008, which is still 0.78% in 

2008. The development of exit rates by number of firms during 2004-2008 is also 

described in Figure 1. The trend shows that three types of average exit rates keep 

decreasing together until the year 2007, and from this year, there appears an increase 

in average exit rates of service industries. It is interesting to see that the average exit 

rate of manufacturing industry keep decreasing until 2008. The average exit rate 

decreases not much, about 2.74% compared with exit rate in 2007, which is 0.73%. 

The total average exit rate remains the same compared with the average exit rate in 

2007. It can be clearly seen from Figure 1 that the increase in percent of the total 

average exit rate is due to the increase in exit of service sectors in 2008, according to 

the statistics in Table 2, with approximately 3.61% higher than in 2007. This is 

accord with Figure 1 that just the average exit rates in service industries increase a 

little. Referring to Table 2 again, vertically, Hotels and restaurants industry (SIC 55) 

has the highest exit rate 1.61% of all the industries. Comparing manufacturing 

industries and service sectors, the total average exit rate is higher of service sectors 

(0.99%) than manufacturing industries (0.83%). In manufacture of food, beverage 

and tobacco industry (SIC 15-16), the average exit rate is 1.36%, which is the 

highest of manufacturing industries. While textile, wearing apparel and leather 

industries (SIC 17-19) has the lowest exit rate of 0.45%. In service sectors, exit rates 

vary between 0.22% (SIC 40-41 Electricity, gas and hot water supply) and 1.61% 

(SIC 55 Hotels and restaurants). The exit rates calculated by number of firms seem 

not to be influenced much by the reverse shock of financial crisis. 
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Figure 1 Average exit rates calculated by No. of firms
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3.3.2 Exit rates by number of employees in bankruptcy 

The Ei,t columns in Table 2 represent the exit rates calculated by number of 

employees in bankruptcies and total number of employees in Swedish manufacturing 

and service industries. Seen from data, the total average exit rate of all industries is 

0.62%, which is lower than the total average exit rate in column Fi,t . Development of 

exit rates by number of employees during 2004-2008 is described in Figure 2. There 

are some differences in trend change of average exit rates between Figure 1 and 

Figure 2. Referring to Table 2, horizontally, average exit rates of service industries 

and total average exit rates keep deceasing until the middle of 2007. While average 

exit rates of manufacturing industries decrease from 2004 to the middle of 2005 and 

suddenly increase from 0.46% to 0.49% in the middle of 2006. From this time point, 

average exit rates decrease again until the middle of 2007. It is worth to be 

mentioned that when the financial crisis starts to affect bankruptcy in the middle of 

2007, manufacturing industries have lower average exit rates than service industries. 

It is the fact that in 2008, there is over 50% increase in the number of employees in 

bankruptcy. The number of employees affected by bankruptcy amounted to 19417 

people, an increase of 53% percent compared to 2007 (Bankruptcies and hearings on 

compositions without bankruptcy 2008, Sveriges officiella Statistik). Manufacturing 

industries contribute the larger part to the increase in total average exit rates, which 

is not the same with exit rates by number of firms. Vertically, industry with the 

highest exit rate is textile, wearing apparel and leather industries (SIC 17-19), which 

is not the same with the result of exit rates calculated by number of firms discussed 

above. The average exit rates of manufacturing industries and service sectors are 

0.59% and 0.66% respectively, which are lower than the exit rates in columns Fi,t. In 

manufacturing industries, manufacture of basic metals industries (SIC 27) has the 
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lowest exit rate. The average exit rates of service sectors vary between 0.00% (SIC 

40-41 Electricity, gas and hot water supply) and 1.36% (SIC 55 Hotels and 

restaurants). And the gap is much larger than the exit rates in columns Fi,t. Different 

from the exit rates by number of firms, this sets of exit rates calculated by number of 

employees are influenced a lot by the reverse shock of financial crisis. The total 

average exit rates increased much in 2008 than in 2007.  

 

Figure 2 Average exit rates calculated by No. of employees
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From these two sets of exit rates, it can be seen that the global financial crisis in 

2008 affects on Swedish firms and economy in a negative way and leads to 

bankruptcies of many firms in both manufacturing and service industries. It also 

indicates the fact that exit rate is correlated with barriers to exit. For example, 

industries like manufacture of basic metals (SIC 27) whose exit rates are relatively 

low due to their high entry and exit barriers. Some industries like electricity, gas and 

hot water supply (SIC 40-41) have less changes in demand due to an economic crisis. 

Therefore, exit rates of these industries are also relatively low.  

 

As discussed above, the trends of change of the two sets exit rates are quite different 

horizontally. Moreover, there are also some differences in percent of exit rates in 

industries vertically. And this may lead to differences in empirical results using the 

same dependent variables and different dependent variables (the two sets of exit 

rates). I suppose the comparison of the two regression models and their empirical 

results would be valuable for researchers and industry decision makers.  
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Table 2 Pattern of exit of manufacturing and service industries in Sweden 2004-2008 (%)      

(Exit rates calculated by number of firms(Fi,t) and number of employees(Ei,t)) 
Year 

2004 2005 2006 2007 2008 
Average 

2004-2008 

SIC  

code 
Industry 

Fi,t Ei,t Fi,t Ei,t Fi,t Ei,t Fi,t Ei,t Fi,t Ei,t Fi,t Ei,t 

15-16 
Manufacture of food, beverage  

and tobacco 
1.61  0.37  1.21  0.44  1.25  0.34  1.12  0.36  1.62  0.72  1.36  0.44  

17-19 
Textile, wearing apparel and  

leather industries 
0.68  1.69  0.48  0.59  0.26  0.78  0.37  0.56  0.48  5.32  0.45  1.79  

20 
Manufacture of wood and wood 

products 
1.14  1.15  0.89  1.12  0.75  0.50  0.74  0.49  0.84  0.82  0.87  0.82  

21 
Manufacture of pulp, paper and 

paper products 
1.70  0.02  0.49  0.01  0.99  1.61  1.28  0.02  0.26  0.00  0.94  0.33  

22 
Publishing, printing and 

reproduction of recorded media 
1.39  1.40  1.00  0.95  0.91  1.01  0.74  0.70  0.76  0.59  0.96  0.93  

23-24 

Manufacture of coke, refined  

petroleum, chemicals and 

chemical products 

1.22  0.36  0.77  0.03  0.66  0.01  1.02  0.15  0.56  0.05  0.85  0.12  

25 
Manufacture of rubber and  

plastic products 
1.39  0.32  1.28  0.16  0.54  0.20  0.89  0.73  1.11 1.29  1.04  0.54  

26 
Manufacture of other  

non-metallic mineral products 
0.40  1.33  0.66  0.47  0.60  0.43  0.54  0.24  0.45  0.22  0.53  0.54  

27 Manufacture of basic metals 0.99  0.02  0.52  0.03  0.78  0.16  0.52  0.19  0.26  0.00  0.62  0.08  

28 

Manufacture of fabricated metal 

products except machinery and  

equipment 

1.21  1.38  0.87  0.80  0.81  0.68  0.68  0.48  0.83  1.38  0.88  0.94  

29 
Manufacture of machinery and  

equipment 
1.06  0.74  0.75  0.38  0.70  0.40  0.70  0.19  0.72  0.48  0.79  0.44  

30-33 

Manufacture of electrical 

machinery and apparatus, optical 

instruments 

1.23  0.26  0.73  0.25  0.68  0.37  0.52  0.11  0.56  0.33  0.74  0.26  

34-35 
Manufacture of motor vehicles  

and other transport equipment 
1.08  0.18  0.97  0.11  0.74  0.06  0.65  0.05  0.93  0.41  0.87  0.16  

36-37 
Furniture and recycling  

industries 
1.15  1.46  0.86  1.05  0.56  0.34  0.45  0.52  0.63  0.88  0.73  0.85  

 
Average manufacturing industry 

(SIC codes 15-37) 
1.16  0.76  0.82  0.46  0.73  0.49  0.73  0.34  0.71  0.89  0.83  0.59  

40-41 
Electricity, gas and hot water  

supply 
0.31  0.00  0.22  0.00  0.21  0.00  0.33  0.02  0.00  0.00  0.22  0.00  

45 Construction 1.42  2.11  1.25  0.95  1.08  0.96  1.01  0.94  1.08  1.16  1.17  1.23  

50 
Sales and maintenance of motor 

vehicles, retail sale of fuel 
1.22  0.61  1.33  0.95  1.32  0.69  1.12  0.69  1.22  0.79  1.24  0.75  
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51 
Wholesale trade and commission 

trade except of motor vehicles 
1.53  0.76  1.33  0.77  1.23  0.64  1.09  0.37  1.17  0.61  1.27  0.63  

52 
Retail trade, repair of personal 

and household goods 
1.47  0.92  1.19  0.62  1.12  0.59  1.15  0.63  1.28  0.90  1.24  0.73  

55 Hotels and restaurants 1.75  1.54  1.74  1.41  1.50  1.23  1.42  1.26  1.64  1.38  1.61  1.36  

60-63 

Land, water and air transport, 

supporting and auxiliary  

transport activities 

1.17  0.85  1.08  0.86  0.83  0.65  0.69  0.58  0.97  0.77  0.95  0.74  

64 Post and telecommunications 1.52  0.02  2.93  0.02  1.25  0.02  1.20  0.03  0.85  0.03  1.55  0.02  

70 Real estate activities 0.37  0.17  0.34  0.42  0.30  0.33  0.29  0.27  0.28  0.46  0.31  0.33  

71 
Renting of machinery and  

equipment 
1.44  1.16  0.97  0.68  1.19  0.66  0.78  0.63  0.90  0.74  1.06  0.77  

72 Computer and related activities 0.95  0.91  0.75  0.65  0.60  0.39  0.44  0.34  0.46  0.67  0.64  0.59  

73-74 
Research and development and 

other business activities 
0.86  1.31  0.70  0.66  0.59  0.56  0.50  0.49  0.50  0.79  0.63  0.76  

 
Average service industries   

(SIC codes 40-74) 
1.17  0.86  1.15  0.67  0.94  0.56  0.83  0.52  0.86  0.69  0.99  0.66  

 

Average manufacturing and  

service industries 

(SIC codes 15-74) 

1.16  0.81  0.97  0.55  0.83  0.52  0.78  0.42  0.78  0.80  0.90  0.62  

 

Source: Calculations are based on data from Growth Analysis: Bankruptcies and 

hearings on compositions without bankruptcy 2004-2008. 
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Chapter 4 Determinants of exit by bankruptcy  ̶ 

empirical estimates 

 

In this section, the results from the estimations of the models defined in equations (1) 

and (2) are presented. Table 3 presents some descriptive statistics regarding the data 

used in the empirical analysis. Table 8 in Appendix presents the correlation matrix 

for the variables used. The table indicates that I do not expect any multicollinearity 

problems. The results of panel data models are reported. The choice between the 

fixed effects model and random effects model is made according to the results of the 

Hausman specification test. In addition, the results from performing OLS are also 

reported, although the estimates are expected to be biased and inconsistent. The 

results of panel data model will be compared with the results of OLS model. The aim 

is to see whether the results differ depending on the methodology and econometric 

model used. Some previous empirical studies use OLS estimations, so the 

comparison is a good way to see if there are some different findings or 

improvements in this study compared with the previous ones, which have not used 

panel data methods in their estimations. The standard error type of White robust 

standard errors is used in my regressions.  

 

Table 3 Descriptive statistics 

Variable Mean Minimum Maximum Skewness Kurtosis Standard 

deviation 

N 

Fi,t 0.009 0 0.029 0.835 5.570 0.004 130 

Ei,t 0.006 0 0.053 3.777 28.793 0.006 130 

SEi,t 18.483 1.022 96.182 1.863 5.218 25.913 130 

Pi,t 0.149 -0.059 0.744 2.017 10.726 0.108 130 

TCi,t 0.341 0.038 5.034 5.249 34.563 0.673 130 

ICi,t 0.031 0.003 0.124 1.394 4.277 0.028 130 

SGi,t 0.058 -0.233 0.198 -0.669 5.426 0.064 130 

LGi,t 0.048 -0.189 0.163 -0.948 7.161 0.053 130 

 

4.1 Empirical evidence on the determinants of exit by 

bankruptcy – Firm variables 

Table 4 presents the results of estimating equation (1) where exit rates calculated by 

the number of firms is the dependent variable, using the two-way fixed effects model. 

The choice of the fixed effects model is strengthened by the Hausman specification 

test. The test statistics calculated for the Hausman test are higher than the critical 
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value at 5% level for the chi-squared distribution, so this means that the null 

hypothesis of a random effects model should be rejected. This result supports the 

assumption of a fixed effects model. In the fixed effects model, the unobserved 

industry-specific and period-specific effects are assumed to be correlated with the 

explanatory variables.  

 

Paying more attention to the estimation results presented in Table 4, the only one 

variable that is significant at the 1% level is long-term industrial market growth. And 

long-term industrial market growth has a negative effect on exit rate by bankruptcy. 

This supports hypothesis 4. The value of goodness of fit (R
2
) is 0.220. 

 

Table 4 Two-way fixed effects model estimation results for the determinants of exit rates-firm 

variables 

Variable Coefficient Robust standard error t - value 

Scale economies 3.266*10
-4

 2.010*10
-4

 1.62 

Profitability -8.132*10
-4

 2.815*10
-3

 -0.29 

Tangible capital intensity 2.810*10
-6

 7.870*10
-5

 0.04 

Intangible capital intensity -1.905*10
-2

 2.959*10
-2

 -0.64 

Industrial market growth (Short term) -2.438*10
-3

 4.128*10
-3

 -0.59 

Industrial market growth (Long term) -1.885*10
-2

 5.678*10
-3

 -3.32
*
 

R
2
=0.220; number of observations, 130; Hausman specification test chi-square value

**
, 14.14 

* 
Significant at the 1% level 

** 
Significant at the 5% level 

 

Table 5 shows the result of using OLS. In the OLS estimation, the goodness of fit 

measure is 0.157, which is lower than the one in the two-way fixed effects model. 

However, different from the result of the panel data method, variables of profitability 

and long-term industrial market growth are significant at the 5% level, while the 

variable of tangible capital intensity is significant at 1% level. Higher profitability 

tends to decrease exit by bankruptcy. Tangible capital intensity together with 

long-term industrial market growth has a negative effect on exit rates of bankruptcy. 

These negative signs of the three variables all support my hypotheses in this study.  

 

Table 5 OLS estimation results for the determinants of exit rates-firm variables 

Variable Coefficient Robust standard error t - value 

Scale economies 1.110*10
-5

 1.720*10
-5

 0.64 

Profitability -9.320*10
-3

 3.625*10
-3

 -2.57
**

 

Tangible capital intensity -1.002*10
-3

 3.609*10
-4

 -2.78
*
 

Intangible capital intensity 2.245*10
-2

 1.883*10
-2

 1.19 

Industrial market growth (Short term) 1.326*10
-3

 5.168*10
-3

 0.26 

Industrial market growth (Long term) -1.536*10
-2

 5.864*10
-3

 -2.62
**

 

R
2
=0.157; number of observations, 130 

* 
Significant at the 1% level 

** 
Significant at the 5% level 
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4.2 Empirical evidence on the determinants of exit by 

bankruptcy – Employee variables 

Table 6 presents the results of estimating equation (2) where exit rates calculated by 

the number of employees is the dependent variable, using GLS in the two-way 

random effects model. Since the test statistics calculated for the Hausman test are 

lower than the critical value at the 5% level for the chi-squared distribution this time, 

so the null hypothesis of a random effects model should be accepted. Different from 

the fixed effects model, this means that the unobserved effects are uncorrelated with 

the explanatory variables and then the random effects estimator is more efficient than 

the fixed effects estimator. The goodness of fit (R
2
) is 0.677, which means that the 

model fits the variables data well and all industries have significant industry-specific 

effects. In the estimation of GLS in the two-way random effects model, the variables 

that are significant at the 1% level are scale economies, profitability, and intangible 

capital intensity, and the variable of tangible capital intensity is significant at 5% 

level. The presence of scale economies, increase in profitability and the investments 

in tangible and intangible capital all decrease firm exit by bankruptcy. The results are 

in accord with theoretical expectation and support the hypotheses. The rather high 

value for goodness of fit in combination with many highly significant 

industry-specific effects implies that the industry-specific effects are of great 

importance to explain cross-section differences in exit rates by bankruptcy between 

industries.  

 

Table 6 GLS in the two-way random effects model estimation results for the determinants of exit 

rates-employee variables 

Variable Coefficient Robust standard error z - value 

Scale economies -8.370*10
-5

 1.590*10
-5

 -5.26
 *
 

Profitability -1.333*10
-2

 3.968*10
-3

 -3.36
 *
 

Tangible capital intensity -7.965*10
-4

 3.559*10
-4

 -2.24
 **

 

Intangible capital intensity -4.035*10
-2

 1.290*10
-2

 -3.13
 *
 

Industrial market growth (Short term) -1.201*10
-2

 9.443*10
-3

 -1.27 

Industrial market growth (Long term) -4.040*10
-3

 5.147*10
-3

 -0.78 

R
2
=0.677; number of observations, 130; Hausman specification test chi-square value

**
, 5.87; 

Wald chi-square (6), 62.32 
* 
Significant at the 1% level 

** 
Significant at the 5% level 

 

Table 7 presents the OLS estimation results, using the employee variables. The 

goodness of fit (R
2
) is 0.334, which is significantly lower than the value of R

2 
in 

GLS in the two-way random effects model. The variables of scale economies, 

profitability, tangible and intangible capital intensity are all significant at 1% level. 

They all have negative parameter signs. Although the significant variables and their 
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signs are the same as in GLS in the two-way random effects model, the OLS 

estimation method is not a good method to be used because the estimates of OLS 

may be biased and inconsistent (Greene 2003).  

 

Table 7 OLS estimation results for the determinants of exit rates-employee variables 

Variable Coefficient Robust standard error t - value 

Scale economies -8.360*10
-5

 1.790*10
-5

 -4.66
 *
 

Profitability -1.486*10
-2

 4.453*10
-3

 -3.34
 *
 

Tangible capital intensity -9.268*10
-4

 2.710*10
-4

 -3.42
 *
 

Intangible capital intensity -4.021*10
-2

 1.263*10
-2

 -3.18
 *
 

Industrial market growth (Short term) -1.133*10
-2

 9.818*10
-3

 -1.15 

Industrial market growth (Long term) -4.089*10
-3

 6.364*10
-3

 -0.64 

R
2
=0.334; number of observations, 130 

* 
Significant at the 1% level  

 

Table 8 below summarizes the results of the regressions, using the two-way fixed 

effects model, GLS in the two-way random effects model and the OLS model, in 

relation to the hypotheses and the previous empirical findings. Concerning the 

results of the two sets of regression models in this study, using two-way fixed effects 

model or OLS estimation matters because there are some differences in results 

regarding which variables are significant. However, the results of GLS in the 

two-way random effects model and OLS estimation show no differences. More 

specifically, scale economies variable of the two-way fixed effects model and OLS, 

and tangible capital intensity variable of the two-way fixed effects model are not 

consistent with the results of both the previous empirical findings and the hypotheses. 

In the model using the exit rates of firm variables, the only variable that is significant 

in both cases is long-term industrial market growth, and this variable has the same 

sign irrespective of which estimation method is used. In the model using the exit 

rates of employee variables, more variables are significant in both the two-way 

random effects model and OLS, and they have the same signs with the previous 

empirical findings and the hypotheses. These variables are scale economies, 

profitability, tangible and intangible capital intensity.  

 

Compare the two sets of regression models using different dependent variables, 

although the independent variables data are the same, empirical results are of great 

differences, irrespective what method is used. Therefore, the measure is very 

difficult. The result of the Hausman specification test shows that the two-way fixed 

effects model is suitable for the exit rate using number of firms model, while the 

method of GLS in the two-way random effects model is better for the employee 

variable model. Turning more specifically to the results of the two panel data 

methods used in the regression models, there is no common variable that is 

significant in both models. On the other hand, using the same OLS estimation, 

variables of profitability and tangible capital intensity are significant in both of these 

two models and have the same negative signs. Therefore, it is evident that there are 
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differences between these two sets of models investigating on exit rates by 

bankruptcy. I suppose the reason may be the different calculating units when 

defining exit rate by bankruptcy. The exit rates by employees in bankrupt companies 

represent the number of employees affected by company failures. These must be 

regarded as economically achieving firms who are sensitive to changes in conditions. 

On the other hand, it is common for people to have more than one job in Sweden, 

and some Swedish entrepreneurs have part time jobs in firms in order to avoid the 

risks of lacking funds and the bankruptcy of their own firms. During the downturn 

period, entrepreneurs just let their firms rest and they may be in the process of 

changing or looking for a new job. If the downturn is longer, they see no paint in 

having the firm. These firms seem not to be sensitive to changes in conditions. 

Therefore, there will be some variance between the exit rates by employee 

bankruptcy and the exit rates by bankruptcy of firms which stop running and are 

deleted from the registered number of total firm lists when bankrupt. The differences 

between the empirical results in this study and the previous empirical findings can be 

explained by the difference in observations. That is, some studies only focus on 

manufacturing industries, while this study includes both manufacturing and service 

industries. However, it is worth to be mentioned that the previous empirical results 

are quite mixed.  

 

Table 8 Overview of previous empirical findings, hypothesis and the results from the empirical 

analysis in this paper on exit rates by bankruptcy 

   Exit rates-firm variables Exit rates-employee variables 

 

Variable 

 

Hypothsis 

Previous 

empirical 

findings 

Two-way 

fixed effects 

model 

 

OLS 

Two-way 

random effects 

model 

 

OLS 

Scale economies - - Not 

significant 

Not 

significant 

- - 

Profitability - -/not 

significant 

Not 

significant 

- - - 

Tangible capital 

intensity 

- +
 a
/- Not 

significant 

- - - 

Intangible capital 

intensity 

- -/not 

significant
 a

 

Not 

significant 

Not 

significant 

- - 

Industrial market 

growth 

(Short term) 

 

- 

Not 

significant 

Not 

significant 

Not 

significant 

Not 

significant 

Industrial market 

growth 

(Long term) 

 

- 

 

 

-/+
 a

 /not 

significant
 a

  

- 

 

- 

Not  

significant 

Not 

significant 

+ Means that the variable has a positive effect on the dependent variable 

- Means that the variable has a negative effect on the dependent variable 

Not significant means that the variable has no significant effect on the dependent variable 
a 

Means that a small number of the studies tends to find this result 
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Chapter 5 Conclusion 

The purpose of this thesis is to examine the pattern of exit by bankruptcy in Swedish 

industries. Industry-level data covering 26 Swedish industrial sectors during the 

period 2004-2008 are used in the empirical analysis. However, the data of other exit 

modes like voluntary liquidation, mergers and acquisitions are unfortunately not 

included. Consistent with previous empirical research it is shown that exit rates vary 

across manufacturing industries and service sectors. Exit rates by bankruptcy are 

higher in service sectors than in manufacturing industries when concerning the 

number of bankruptcies and total number of registered firms. However, different 

from the previous empirical research, manufacturing industries have higher exit rates 

by bankruptcy than service sectors during the period of financial crisis concerning 

the number of employees of bankruptcies.  

 

In addition to the general picture of exit rates by bankruptcy in Sweden, this thesis 

investigates the determinants of exit by bankruptcy of Swedish industrial sectors. 

The determinants of exit rates discussed in this thesis are based on previous 

empirical findings (e.g. Nyström 2007a, Siegfried and Evans 1994), but this thesis 

makes an empirical and methodology contribution by using models of two different 

types of exit rates by bankruptcy, and comparing the results of different panel data 

models with OLS method in order to show the differences. Using the two-way fixed 

effects model, the determinants discussed in conventional studies such as scale 

economies, profitability, tangible and intangible capital intensity, perform poorly in 

explaining the exit pattern by bankruptcy of Swedish industries. On the other hand, 

when using GLS in the two-way random effects model, these determinants seem to 

be more effective to explain the pattern of exit by bankruptcy. Comparing the results 

of these two different panel data models, estimations show that the results differ a lot 

depending on which set of exit rate is used.  

 

Future research can examine the pattern of exit by bankruptcy using firm-level data, 

that is, the information of individual bankrupt firm. Concerning the models and 

empirical methodology used in this thesis, it is shown that it matters a lot which 

method is used. The results of using different types of exit rates are of great 

difference when investigating the pattern of firm exit by bankruptcy. Therefore, one 

suggestion is to utilize more different empirical models which are suitable to the 

dataset, and compare the results to show the common points and the differences. The 

purpose is to give a complete and more precise picture of the pattern of exit by 

bankruptcy. Another suggestion is that other exit modes, such as voluntary 

liquidation and mergers and acquisitions can be examined together with the exit 

mode of bankruptcy. It would be better if future research examines the exit pattern of 

different exit modes on a more disaggregated industrial level.  

 

Addition of more explanatory variables is also suggested to be used and investigated 
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in future research to examine the pattern of exit by bankruptcy. My focus of this 

study is on structural characteristics. This is one limitation of my study. Individual 

factors, such as entrepreneurial experience, age and education background, and 

environmental factors, such as macroeconomic variations, institutional conditions 

and agglomerations are all suggested to be included as explanatory variables in the 

regression models.  
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Appendix 

Table 9 Correlation matrix for listed variables 

 Fi,t Ei,t SEi,t Pi,t TCi,t ICi,t SGi,t LGi,t 

Fi,t 1.0000        

Ei,t 0.1843 1.0000       

SEi,t 0.0743 -0.4067 1.0000      

Pi,t -0.2594 -0.3586 0.0397 1.0000     

TCi,t -0.2199 -0.1352 -0.0147 0.2050 1.0000    

ICi,t 0.1350 -0.2989 0.2248 0.1715 -0.0835 1.0000   

SGi,t -0.1087 -0.1747 -0.0238 0.1948 -0.0087 -0.0078 1.0000  

LGi,t -0.2016 -0.1481 0.0965 0.1109 -0.0027 -0.0076 0.4272 1.0000 

 

 


