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Abstract 

We use longitudinal data over a decade on start-ups and employment in Swedish regions and analyze 
the effect of start-ups on subsequent employment growth. We extend previous analyses by examining 
the influence of regional start-ups in a sector on regional employment growth in the same sector and 
on other sectors. We find differences between different types of start-ups. Knowledge-intensive start-
ups seem to have larger effects on the regional economy. In particular, start-ups in high-end services 
have significant negative impacts on employment in other sectors but a positive long-run impact. This 
is consistent with the idea that start-ups are a vehicle for changes in the composition of regional 
industry. Moreover, our results illustrate that the known S-shaped pattern can be attributed to different 
effects that start-ups in a sector have on employment change in the same sector and in others. 
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1 INTRODUCTION 

In the past few decades, interest in questions pertaining to the role of start-ups and small firms 

for employment growth and economic development has increased substantially. One reason is 

that several regions in advanced economies have experienced stagnation or decline in 

traditional manufacturing jobs. Stimulation of entrepreneurship in general and new business 

formation in particular is viewed as a means to secure present and future job opportunities.1 

Many countries do indeed have various policies in place that rest precisely on the assumption 

that start-ups and small firms generate growth.2 The extent to which start-ups and small firms 

generate employment and growth has, however, been widely debated in the literature (see 

e.g., Storey 1994, Davis et al. 1996, Davidsson et al. 1998, Carree and Thurik 2003, Fritsch 

1996). Recent overviews are provided in Braunerhjelm (2008), Nyström (2008a), van Praag 

and Versloot (2007), and Fritsch (2008).   

The current paper contributes to the understanding of the relationship between new business 

formation and employment growth. We use longitudinal data over a decade (1994-2004) on 

start-ups and employment in Swedish regions and analyze the effect of start-ups on 

subsequent employment growth. Recent research shows that indirect supply-side effects of 

start-ups are important and are actually the main reason for the positive effect on employment 

(Fritsch and Mueller 2004). Although such impacts are likely to not be bound to sectors in 

which the start-ups are established, few studies have examined how start-ups in a sector 

influence employment growth in other sectors in a regional context. We extend previous 

studies by examining the influence of regional start-ups in a sector on regional employment 

growth in the same sector and on others. By analyzing effects within as well as between 

sectors, this paper takes a step forward in untangling the relationship between start-ups and 

overall employment growth in regions.   

We distinguish between three broadly defined sectors: manufacturing, low-end services, and 

high-end services. Low-end service sectors comprise industries such as logistics, transport, 

and wholesale services. High-end services include real estate, finance and insurance, R&D 

services, and other business services. This sector comprises those services normally labeled 

                                                 
1 The role of small and new firms is maintained to be amplified by the increased pace of technological change 
and innovation which shorten product cycles. Small and new firms are often maintained to have innovation and 
growth advantages in such contexts (cf. Acs and Audretsch 1987, Christensen and Rosenbloom 1995). 
2 Moreover, a significant fraction of EU funding, for instance from the European Regional Development Fund 
(ERDF), is devoted to projects aimed at supporting start-ups in EU regions. 
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knowledge-intensive business services (KIBS). The distinction among these three sectors is 

interesting for several reasons. First, because services are normally associated with high 

spatial transaction costs (in particular, knowledge-intensive services), one can expect that 

transaction linkages (input-output relations) between services and manufacturing have a 

regional or localized dimension. If manufacturing firms benefit from the short-distance supply 

of producer business services and service suppliers benefit from proximity to customers 

among manufacturing firms, expansion in a region in either sector (for example, through start-

ups) is likely to generate expansion in the other sectors in the same region (cf. Andersson 

2006). Mechanisms of this kind are, for example, essential in basic theories industry 

clustering (see e.g., Venables 1996).  

High-end services constitute an interesting contrast to both manufacturing and low-end 

services. High-end services have, for example, higher knowledge content and a development 

trajectory that is distinct from the other two. While low-end services and manufacturing 

experienced a modest increase in employment during the 1990s, high-end services 

employment has grown significantly. This can be interpreted as an indication of high market 

opportunities, which can imply larger direct effects of start-ups through the lower probability 

of exit and/or higher growth potential of entrants. Henrekson and Johansson (2008) review the 

literature on gazelles, i.e., rapidly growing firms, and find that knowledge-intensive business-

to-business services is one sector in which they tend to be more frequent. Moreover, some 

argue that knowledge-based start-ups are more likely to have strong impacts on regional 

development since they introduce novelties with higher knowledge-content and as such boost 

innovation (see e.g., Baptista and Preto 2008). From this viewpoint, one would expect to 

observe a positive relationship between high-end service start-ups and employment growth in 

the same as well as other sectors.  

Moreover, the expansion of knowledge-intensive services has been described as a 

characteristic feature of the structural change process of advanced economies (see e.g., Fuchs 

1968, Andersson and Strömquist 1988, Peneder et al. 2003, Schettkat and Yocarini 2006). 

Several different explanations for this development at the macro-level have been advanced in 

the literature (see e.g., Schettkat 2007). One is that there has been a shift of demand to 

services, such that the demand share for services with constant prices has increased. Another 

is Baumol’s (1967) supply-side hypothesis that the relative productivity of services declines. 

In addition, there has been a debate in the literature to what extent the shift in employment 
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from manufacturing to services is “real” and how much is the result of strategic outsourcing 

decisions by manufacturing firms. In reviewing the literature, Schettkat and Yocarini (2006) 

conclude that the shift to service employment is indeed real. They also illustrate that service 

employment across countries increases with per capita income. At the regional level, 

knowledge-intensive services are concentrated in large urban regions and metropolitan areas 

(see e.g., Noyelle 1982, Noyelle and Stanback 1984, Keeble et al. 1991, Sassen 2006, 

Johansson and Klaesson 2008). 

If start-ups are a driver of structural change, as maintained by Schumpeter (1911), one would 

expect a negative relationship between high-end services and employment growth in other 

sectors. Structural change is defined as an invariant change-process in which a sector 

gradually increases its share of employment, whereas others decline. A structural change in 

favor of high-end services can be expected to be particularly pronounced in regions with high 

start-up rates in the sector such that employment growth in other sectors, all else being equal, 

is lower.  

There are, of course, several effects of new firm formation on employment change with 

opposite impact. Many of them are likely to materialize only after significant time lags. 

Fritsch and Mueller (2004) showed that the impact of start-ups on employment growth 

follows a wave pattern. A series of papers have later confirmed this finding.3 Thus, 

acknowledging the lag structure of the effects of start-ups is important. Otherwise, the role of 

start-ups for employment growth can be underestimated. In our empirical analysis, we apply a 

similar strategy as that of Fritsch and Mueller (2004) and van Stel and Storey (2004) and 

include lagged start-up rates to capture the lag structure of the effects on employment change.  

Our analysis is conducted on Swedish data, and there are a number of previous analyses that 

examine the relationship between start-up (or self-employment) rates and employment change 

at the regional level in Sweden. Davidsson et al. (1994) examined new firm formation in the 

form of simples, i.e., single establishment firms that are not part of a corporation, among 80 

labor market areas in Sweden between 1985 and 1990. They found that entry and exit of 

simples account for a substantial share of both gross and net job creation in Swedish regions. 

                                                 
3 A special issue in Small Business Economics (2008 vol. 30) collected a number of contributions applying a 
similar methodology which produced comparable results from regions in different countries. Analyses were 
conducted for Portugal (Baptista et al. 2008), Netherlands (van Stel and Suddle 2008) Germany (Fritsch and 
Mueller 2008), the US (Acs and Mueller 2008), Spain (Arauzo Carod et al. 2008) and Great Britain (Mueller et 
al. 2008). An analysis was also conducted for a set of OECD countries (Carree and Thurik 2008). 
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Moreover, they also found a strong correlation between the start-up of simples and measures 

of the change in regions’ economic well-being. Fölster (2000) investigated the relationship 

between self-employment and total employment across Swedish counties for 1976-1995. 

Using various instruments to control for simultaneity between employment and self-

employment, the results suggest that self-employment has a positive effect on overall 

employment. Braunerhjelm and Borgman (2004) investigated changes in within-industry 

labor productivity across local labor market regions in Sweden and found that regional 

entrepreneurship, measured as the share of all firms with zero employees, had a positive effect 

that remains when controlling for several other factors. Moreover, in a recent study, Borgman 

and Braunerhjelm (2007) regressed regional entrepreneurship on the compounded annual 

employment growth in 70 Swedish labor market regions in three- and six-year periods in the 

1990s. Regional entrepreneurship is measured by the change in the number of establishments 

with zero or one employee normalized by the number of employees in the region. Controlling 

for a number of other regional characteristics that plausibly influence regional employment 

growth, he finds that entrepreneurship has a significant impact on employment growth in 

Swedish regions, although the results are somewhat weaker when compared to regions in the 

United States. While these studies give support for a positive relationship between start-ups 

and employment growth, they neither acknowledge the lag structure in the way we do here 

nor analyze effects within and between sectors. 

The remainder of the paper is organized in the following manner: Section 2 discusses the 

effects of start-ups on employment growth and focuses on effects within and between sectors 

and link them to direct and indirect effects. Section 3 presents the data and describes the 

empirical strategy. In Section 4, we present the results, and Section 5 concludes.  

2 Effects of start-ups on employment growth 

The current evidence on supply-side effects is primarily based on examinations of the lag 

structure of the effect of overall start-up rates on overall employment change. One reason for 

this is that supply-side effects can span different sectors. However, distinguishing between 

sectors is a way to untangle the overall effect of start-ups on employment.  

For West German regions the wave pattern of the relationship between start-ups and 

employment growth (Fritsch and Mueller 2004) follows the following sequence: Positive 

effects of start-ups on regional employment change are followed by a negative impact. For 
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later lags, the impact becomes positive again, fading out after a period of ten years. Fritsch 

and Mueller suggest the following interpretation: First, there is a positive direct effect on 

employment. Second, due to crowding out, there is a negative displacement effect. Third, 

there are positive effects on employment from indirect supply-side effects. The resulting S-

shaped pattern has been confirmed for many other countries. However, a negative 

displacement effect does not appear for all countries or types of regions (see Acs and Mueller 

2008, Fritsch and Mueller 2008). This overall pattern can naturally be driven by the way start-

ups generate effects within as well between sectors in a region.  

In the first years after entry, the effect on employment can be split into two major sources. A 

new firm will by definition employ people such that employment in the sector with which the 

firm is affiliated increases. The new firm will, however, also demand inputs from other 

sectors. To the extent that transaction linkages are localized, part of the direct effect could be 

attributed to the fact that new firms stimulate employment growth in other sectors of the 

region through a demand effect.  

The negative displacement effect, which is found to dominate after the direct effect, could 

also be attributed to effects that start-ups generate on employment in the same sector the start-

ups are established and on other sectors. While displacement effects of the form that 

incumbents exit due to intensified competition on product markets are most likely to be bound 

to the sector in which the start-ups are established, two other displacement effects can span 

sectors. First, if different sectors compete for similar resources on a regional basis, for 

instance, labor with a similar profile, a displacement effect could occur, affecting firms in 

other sectors through intensified competition for resources. Second, start-up activity is a 

characteristic feature of structural change processes. A structural change process of a regional 

economy characterized by a gradual increase in the employment share of a sector is most 

likely associated with high rates of start-up activity in the sector. Consistent with a 

displacement effect, start-up activity in a sector should, from this perspective, be associated 

with lower employment growth in other sectors. The very definition of a structural change 

process is the gradual increase of the employment share of one set of activities and the 

gradual decline among others.  

Finally, the positive impact of supply-side improvements can be expected to the result of 

employment changes in the sector in which the start-ups were established as well as in other 

sectors.  The theoretical motivations for these effects include (i) higher efficiency and 
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productivity because of intensified competition, (ii) structural change through creative 

destruction, (iii) the higher pace of innovation as new firms bring novelties to markets and 

open up new markets, and (iv) expansion of product and process varieties in the economic 

system (see inter alia Fritsch 2008). Clearly, effects of this type are not bound to the sectors 

in which start-up activity originates.  

As stated in the introduction, we distinguish between three broad sector aggregates: (i) 

manufacturing, (ii) low-end services, and (iii) high-end services. For the purpose of the 

present study, this sector delineation is warranted for several reasons. Because of relatively 

high spatial transaction costs associated with service production and delivery (especially 

knowledge-intensive services), transaction linkages between service suppliers and 

manufacturing firms can be expected to have a regional component (Andersson 2006). This 

means that one could expect demand effects on services from start-ups in manufacturing to be 

particularly pronounced in the same region as the start-ups are established. Moreover, the 

expansion of high-end service sectors has been a characteristic feature of the structural change 

process of the Swedish economy in recent decades. During the period examined in this paper 

(1994-2004), they account for the majority of employment growth, and an increasing share of 

the yearly start-ups are in these sectors. This development pattern provides an opportunity to 

test for displacement effects in a sector driven by a steady stream of start-ups in other sectors 

associated with structural change processes. However, high-end service start-ups, in 

particular, can be expected, to in the long-run, have a positive impact on those firms that 

remain in other sectors of the regional economy in the structural change process. There is 

ample literature suggesting that knowledge-intensive services play an important role in the 

innovation and growth processes of regions (see e.g., Miles 2003, Hansen 1993, Marshall et 

al. 1987, Miles et al 1995, Muller and Zenker 2001, Czarnitzki and Spielkamp 2003). They 

can, for example, facilitate manufacturing firms’ adapting to changes in skills, products, and 

processes on the market. They may also help to reduce organizational, managerial, and 

informational barriers to adjustment (Marshall et al. 1987). Makun and McPherson (1997) 

find, for instance, that the probability of successful product development is markedly higher 

in regions hosting rich stocks of KIBS firms. If high-end services yield effects of this kind on 

other sectors over the long-run, as theory and previous research suggest, one would expect to 

find a positive effect on employment growth in other sectors than high-end services occurring 

after significant time lags. Hence, supply-side effects from high-end services are likely to be 

associated with positive effects on other sectors of the economy.  
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In the subsequent sections, we present an empirical analysis of how regional start-ups in a 

given sector impact employment growth in the same sector and on other sectors. Our results at 

the sector level are compared with the results we obtain at the aggregate level.  

3 DATA AND EMPIRICAL STRATEGY 

3.1 Description of data  

We use start-up data maintained by Statistics Sweden (SCB), which provide information on 

the number of start-ups in each municipality in the private sector in Sweden 1994-2004.4 

There are 286 municipalities over the period considered.5 A start-up is defined as a new 

establishment, and the data contain FAD information distinguishing between truly new 

establishments and new establishments that occur because of reorganizations and change of 

ownership structure, etc. Persson (2004) uses similar data. In the Business Register, each 

establishment is assigned a unique identity number (CFAR). For all new identity numbers 

between years, the FAD database furnishes information as to whether an establishment 

identity number is truly new or new due to mergers and splits of existing establishments. This 

classification involves an analysis of which individuals are associated with the establishments 

between executive years. This analysis is conducted by SCB. In our analysis, we make use of 

data on truly new establishments.6  

The analysis we present in the subsequent sections excludes new establishments with personal 

liability. New establishments of this type are in general small and have zero or very few 

employees and can be expected to have a small impact on employment growth. Some start-

ups with personal liability, however, may be large in terms of employees, in particular when 

investments and risks are low, e.g., household cleaning services.7  

In the data, new establishments may be the result of a new firm being started or an incumbent 

firm opening a new establishment. We cannot discriminate between these two alternative 

forms in the data. At the aggregate level, we know that the latter type of start-up constitutes 
                                                 
4 These are the same data as Andersson and Koster (2008) make use of in their analysis of persistence in start-up 
rates across Swedish municipalities.  
5 Data have been corrected for change in municipality classifications between 1994 and 2004.  
6 In relation to some previous Swedish analyses of start-ups and employment we employ more a more precise 
measure of start-ups. Data on start-ups in e.g. Nyström (2008) is based on tracing new firm identity numbers in 
the business register on a year to year basis. In this case, the identity may change due to changes in for instance 
legal form or simply an error. Borgman and Braunerhjelm (2007) measure entrepreneurship by the change in the 
number of establishments with 0 or 1 employee.  
7 As a robustness check we have also estimated our empirical model with start-ups rates that also include start-
ups with personal liability. This does not change the results we preset in the sequel and are available from the 
authors upon request. 
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about 12% of all start-ups when excluding start-ups with personal liability and about 6% 

when we include start-ups with personal liability. Systematic differences between 

municipalities in the type of start-ups can potentially influence results. Research by Miner 

(1997), for instance, suggests that new firms may offer more “idiosyncratic” jobs where 

human capital requirements are different. The likelihood such jobs is hypothesized to be 

higher in the presence of e.g., resource uncertainty, mission ambiguity and change in 

organizational size. Additionally, wages tend to be lower in small and new firms (Albaek et 

al. 1998). Systematic differences across municipalities in terms of the respective share of the 

type of start-up is a source of unobserved heterogeneity across municipalities. In the empirical 

analysis we account for this with a fixed effects model.  

As described in previous sections, we distinguish between three sector aggregates: (i) 

manufacturing, (ii) low-end services, and (iii) high-end services.8 High-end services have 

higher average knowledge content than low-end and comprise those service sectors normally 

labeled KIBS. Data do not allow us to make a distinction between different types of 

manufacturing sectors. These three sector aggregates are broadly defined. The manufacturing 

aggregate includes manufacturing sectors with different knowledge and service content. 

Moreover, the high-end service sector aggregate certainly mixes more knowledge-intensive 

services, such as R&D, with other services, such as real estate agencies. However, our 

analysis is not an industry-level analysis. The breadth of the aggregates, nevertheless, implies 

that municipalities can be specialized in different sub-sectors with different characteristics 

within each respective sector aggregate. Systematic differences in such specializations across 

municipalities is a further motivation for including fixed effects in our empirical analysis.  

We measure new firm formation in each municipality and sector aggregate in terms of start-

up rates, i.e., the number of start-ups divided by the total number of employees (cf. Audretsch 

and Fritsch 1994). Data on employment also come from SCB.  

3.2 Start-up activity and employment growth in Sweden –  a description of the overall 
pattern 

Figure 1 describes the distribution of the total number of start-ups in Sweden across the three 

sector aggregates in 1994-2004. As is evident from Figure 1, a small and declining share of 

the total number of start-ups in the three aggregates occurs in manufacturing. The lion’s share 

                                                 
8 Low-end services are defined by NACE code 50-64 and include logistics and transport services, retail, 
wholesale, hotels, restaurants and repair shops. High-end services are defined by NACE code 65-99 and include 
advanced producer services, R&D institutions, education services, etc.  
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of the start-ups is in services and increasingly in high-end services. This is in line with 

developments in other advanced countries. Over the same period, the yearly number of start-

ups has fallen in both manufacturing and low-end services, whereas it has been roughly the 

same per year in high-end services.9  
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Figure 1. Distribution of start-ups 1994-2004. 

The development of employment follows a similar pattern. Figure 2 presents the development 

of total employment in each respective sector aggregate between 1994 and 2004. The figure 

displays the remarkable growth in high-end services employment referred to in the previous 

sections. Whilst manufacturing and low-end services employment has grown by about 3% 

and 10%, respectively, between 1994 and 2004, employment in high-end services increased 

over 60%. The growth in high-end services employment was dampened in the beginning of 

the 2000s, corresponding to the IT crisis.  
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that 1994 marked the end of a recession in the early 1990s. Improved economic conditions and a consequent 
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Figure 2. Employment growth in manufacturing, low-end services and high-end services in Sweden 1994-2004. 

The development in Figure 2 is an illustration of the expansion of knowledge-intensive 

services, which has been described as a characteristic feature of the structural change process 

of advanced economies. Moreover, this development in aggregate employment concurs with 

the increasing share of start-ups in high-end services (Figure 1).  

In terms of employment size, low-end services and manufacturing are fairly equal, with over 

900 000 employees in each sector. High-end services is, in employment size, a little bit over 

630 000. As illustrated in several studies (e.g., Noyelle and Stanback 1984, Keeble et al. 

1991, Johansson and Klaesson 2008), high-end services are concentrated in metropolitan 

regions. Sweden’s three metropolitan areas (Stockholm, Göteborg, and Malmö municipalities) 

constitute about 40% of the total employment in high-end services. The corresponding figure 

for low-end services and manufacturing is about 28% and 15%, respectively.  

Table 1 provides descriptions of the employment growth across Swedish municipalities in the 

three sectors over the period of analysis. The employment growth in high-end services is 

markedly higher than that for manufacturing and low-end services. Moreover, there are 

marked differences in growth between the municipalities, as indicated by a comparison of the 

standard deviation to the average.     
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Table 1: Employment growth 1994-2004 across Swedish municipalities in three sectors 

 Low-end services Manufacturing High-end services 

Percentage 
employment growth    

Average  0.05 0.02 0.39 

Median 0.04 0.02 0.40 

Std. dev 0.17 0.20 0.39 
Absolute employment 
growth    

Average  328 95 828 

Median 37 27 146 

Std. dev 1 064 811 4 485 

Note: Percentage employment growth is approximated as ln(Employment 2004) – ln(Employment 1994). 
Absolute employment growth is simply Employment 2004 – Employment 1994. 

3.3 Empirical Strategy 

To examine the effect of start-ups on subsequent employment growth, we estimate the 

following general model: 

 

(1) 
5

, , 2 , , 20
ln lnr t r t t r t r t rE E Sτ ττ

α γ ε− − − −=
′− = + + +∑ x λ  

 

where Er,t is employment in municipality r in period t, Sr,t-τ denotes the start-up rate in 

municipality r, and τ denotes lag length. We use data over a decade (1994-2004) and include 

five lags such that τ goes from 0 to 5. x is a vector of control variables. Table 2 describes the 

independent variables.10

Most studies that analyze the lag structure of new business formation on employment growth 

control for very few variables that are important for regional employment change. We account 

for this shortcoming by including a wider set of control variables. As can be seen in Table 2, 

we control for the average education level of the employees, which we expect to have a 

positive effect on employment growth. We include the employment share in manufacturing as 

a basic indicator of industry structure.  
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10 In addition to the variables listed in the table, we have included median income in the estimations. This can be 
theoretically motivated but is correlated to education. When it is included in the model it has a negative 
parameter estimate and does not change the results presented in the sequel. Results from the estimations which 
include median income are available from the authors upon request.  
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Table 2: Description of variables in the empirical analysis 

Variable Description Motivation 

Start-up rate  Number of start-ups normalized by total 
number of employees  Focus variable 

Education Share of employees with long 
university education (> 3 years) 

Local pool of knowledge labor 
Potential for knowledge and 
information flows 
Absorptive capacity 

Education squared Share of employees with long 
university education (> 3 years) squared 

Non-linearities in the effect of 
education 

Share of manufacturing Manufacturing employees as a fraction 
of total number of employees 

Basic indicator of industry 
structure 

Municipal accessibility to 
value-added (GRP) 

Value-added in the municipality 
weighted by time distances by car 
between zones within the municipality 
(exponential distance-decay) 

Agglomeration effects 
Short-distance to large input and 
output markets 

Extra regional 
accessibility to value-
added (GRP) 

Accessibility to value-added in 
municipalities outside the region to 
which the municipality belongs  
 
Computed as the sum of a 
municipality’s accessibility to value-
added in each municipality outside 
region (exponential distance-decay 
based on time-distances by car)   

Spatial dependence and inter-
regional effects 

Note: All variables come from databases maintained by Statistics Sweden (SCB). Time distance between zones 
in municipalities and between municipalities comes from the Swedish Road Authority.  

 
 
Moreover, we also include the distance-weighed value-added in each municipality as a further 

control variable. This variable is calculated according to { }1exprGRP tβ−
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r , where GRP is the 

gross regional product (value-added) in municipality r, and β1 is a distance-friction parameter. 

In the computation of municipal accessibility to GRP, we apply the distance-friction 

parameter Johansson et al. (2003) estimate based on intra-municipal commuting flows in 

Sweden. tr denotes time-distances by car between zones within municipality r. This variable 

reflects the density of economic activities in the local economy. It aims to capture 
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agglomeration effects (cf. Ciccone and Hall 1996), and we expect that it has a positive 

influence on employment growth.11 Such a conjecture is supported by, for example, 

Wennberg and Lindquist (2008), who found, using Swedish data, that firms located in 

agglomerations not only create more jobs but also pay higher wages. Braunerhjelm and 

Borgman (2004) also asserted that regional agglomeration characteristics are associated with 

region productivity change.  

In addition, we include the accessibility to GRP in municipalities outside the region to which 

a given municipality belongs. For a municipality r belonging to region R, accessibility is 

given by { }2exps rss R
GRP tβ

∉
−∑ where trs is the time-distance by car between municipality r 

and s. For this variable, we use another distance-friction parameter, β2, which is based on 

estimates of the sensitivity to time-distances with regard to inter-regional commuting 

(Johansson et al. 2003). This spatially weighed variable reflects the market potential as 

regards both inputs and outputs in municipalities outside the region to which a given 

municipality belongs. It is also likely to capture spatial dependence between municipalities in 

different regions (cf. Andersson and Gråsjö 2008).   

Municipalities are heterogeneous, and our control variables described above only capture a 

part of the factors that can have an impact on employment change. In Section 3.1, we also 

argued for fixed effects based on the fact that we do not observe differences across 

municipalities in terms of type of start-up and start-ups in different sub-sectors. However, 

since several regional variables change slowly over time, several problems are associated with 

estimating a fixed effect model. We can deal with slowly changing variables in a fixed effects 

setting using a fixed effects vector decomposition (FEVD) model (Plümper and Troeger 

2007). This model works in the following manner:  

1. The model is estimated with a fixed effects estimator. 

2. The unit fixed effects are decomposed into one part that can be explained by the time-

invariant and slowly changing variables. 

3. The model is re-estimated, including the part of the unit fixed effects that cannot be 

explained by the time-invariant and slowly changing variables.  

                                                 
11 Most studies use population per square kilometer or similar as a density measure. Our accessibility measure is 
also a measure of density. It combines information of the magnitude of economic activity in a municipality with 
information about the time-distances in terms of travel by car between different zones within the municipality. In 
this sense it is a more precise density measure than density measures based on the geographical scope of a region 
(eg. square kilometers). Actual time-distances is a better description of actual interaction opportunities and 
proximity in a region than crude measures like square kilometer.   
 - 14 -
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To correct for potential spatial dependence that may not be captured by the spatially lagged 

independent variable (extra-regional accessibility), we adjust the third step of the FEVD 

model. We estimate the third step with a spatial error model (ML estimator) instead of OLS. 

For this estimation, we employ a symmetric time-distance matrix in which the spatial weights 

are the inverse of the time-distance between municipalities if the time-distance < 120 minutes 

and 0 otherwise. We exclude the island Gotland since it has no neighbors, which means that 

the number of yearly observations is reduced to 285. 

Most other studies that analyze the lag-structure effects of new business formations on 

regional employment change apply the Almon polynomial lag techniques to tackle the high 

correlation between start-up rates of subsequent years (e.g., Fritsch and Mueller 2008, van 

Stel and Suddle 2008, Baptista, Escária, and Madruga 2008). However, the major drawback 

of the polynomial lag model is the strong restrictions on the model’s functional form (Greene 

2005). For the data used in this analysis, we observe nearly the same resulting lag structure 

for the polynomial lag technique as well as for simple lagged start-up rates. The main 

difference is a typical smoothing effect. All estimated coefficients differ only slightly with 

respect to the underlying method. Therefore, we use the more intuitive method and simply 

include lagged start-up rates.  

 

4 RESULTS 
 
In this section, we present the estimated parameters for the variables in Equation 1 of main 

interest, i.e., theγ ’s associated with the start-up rates of different lag lengths. The estimated 

impact of start-up rates with different lag lengths are presented in figures, with the magnitude 

of the estimated parameter on the vertical axis and the lag length of the start-up rates on the 

horizontal axis. In this way, the lag structure is clearly observable. The estimates for all 

independent variables, as well as test statistics, are provided in tables in the Appendix.12  

                                                 
12 As stated in the previous sections, we also tested models including start-ups with personal liability and also 
estimated the models with median income included among the regressors. Population density as an alternative 
density measures has been tested as well. The results presented here are robust to these alterations. The results 
with different model specifications, including polynomial lag estimates, are available from the authors upon 
request. 
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We begin by examining the estimated relationship between total start-up rates and total 

private employment.13 Figure 1 presents the estimated impact of total start-up rates with 

different lag lengths on total private employment change. 

 

Figure 1. Estimated impact of total start-up rates on private employment change. The figure is based on 
estimated parameters of start-up rates with different lag lengths (see Equation 1). 

The pattern of the effect of start-ups on employment growth described by the figure is 

consistent with the wave pattern found in several other studies. Start-ups initially have a 

positive effect, which is consistent with a direct employment effect as well as short-term 

demand effects. The decline in the effect between the second and fourth years (first and third 

lags) can be explained by increasing displacement effects, which lower the impact on 

employment change. Finally, the positive effect in the fourth and fifth years suggests positive 

indirect effects. The estimated effects are only significant in the first and second as well as 

fifth and sixth years (Table A1 in the Appendix). The lack of significant negative effects 

could be explained by the fact that negative displacement and positive effects counterbalance 

each other. Looking at the control variables, we find that they have the expected impact. The 

education of the workforce has a positive but declining impact. Moreover, both municipal and 

extra-regional accessibility to GRP have a positive impact. We also observe that 

municipalities with a higher share of employment in manufacturing have somewhat higher 

employment growth.  

We now turn to the results regarding the impact of regional start-ups in a sector on regional 

employment growth in the same sector and on others. First, we present the results for 

manufacturing start-ups. Figures 2-4 present the estimated impact in a similar manner as 

Figure 1. However, while Figure 2 illustrates the impact of manufacturing start-ups on total 

                                                 
13 The total number of start-ups is the sum of the start-ups in low- and high-end services as well as 
manufacturing.  
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employment, Figure 3 shows the effect on manufacturing employment only, and Figure 4, the 

effect on employment in service sectors (low- and high-end sectors).  

 

 
Figure 2. Estimated impact of manufacturing start-up rates on private employment change. The figure is based 
on estimated parameters of start-up rates in manufacturing with different lag lengths (see Equation 1). 

 

 
Figure 3. Estimated impact of manufacturing start-up rates on employment change in manufacturing. The figure 
is based on estimated parameters of start-up rates in manufacturing with different lag lengths (see Equation 1). 
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Figure 4. Estimated impact of manufacturing start-up rates on employment change in service sectors. The figure 
is based on estimated parameters of start-up rates in manufacturing with different lag lengths (see Equation 1). 

 

The estimated impact of manufacturing start-up rates on employment change is positive and 

significant for most of the lags considered in the analysis (Figure 2 and Table A2 in the 

Appendix). It is only insignificant in the fourth year (third lag). The overall effects on 

employment change are positive. As with the result in Figure 1, the initial positive effect is 

consistent with a direct effect on employment, followed by weaker and insignificant effect 

that is likely due to displacement effects. The significant positive effect in later years could be 

attributed to positive indirect effects. The absence of a significantly negative effect on 

employment can be explained by a demand effect, originating, for instance, from 

manufacturing demand for service input, which outweighs the negative displacement effect. 

Another explanation is that displacement effects are weak in manufacturing due a large share 

of sales in distant markets among incumbent manufacturers. If incumbents export a large 

fraction of their sales, an entrant that mainly serves the local market is not likely to generate 

displacement effects among incumbents through product market competition.  

Regarding the effect of manufacturing start-ups on manufacturing employment (Figure 3), we 

see a similar pattern. The estimated parameters for the start-up rates are significant for most of 

the lags, i.e., the first and second years as well as the fifth and sixth years. There is thus no 

major deviation from the effect on total employment change. This is verified by Figure 4, 

which presents the estimated impact of manufacturing start-ups on employment change in 

other sectors. Overall, the effect is positive but only significant for a few lag lengths. With 

respect to the effects of new business formation in manufacturing on employment change in 

other sectors, we also observe an overall positive effect. In the year of entry, the impact is 

even larger than the effect on manufacturing employees itself. For the five lags considered in 
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this analysis, the overall impact of new business formation in manufacturing on employment 

change is larger in the manufacturing sector than in other sectors.  

Table A2 in the Appendix shows that education has a positive but decreasing effect on 

regional employment growth in manufacturing. The coefficient associated with the 

employment share in manufacturing is negative for the growth in manufacturing employment 

but positive for employment growth in other sectors. This might be an indication of ongoing 

structural change. As expected, we find that both accessibility variables have positive 

parameter estimates.  

Figures 5-7 present results for low-end services.  With respect to the overall effect, the impact 

on other sectors is smaller compared to the employment effects on the same sector. As for 

manufacturing, Figure 5 illustrates the impact of low-end start-ups on total employment; 

Figure 6, the effect on low-end service employment only; and Figure 7, the effect on 

employment in other sectors (manufacturing and high-end services). Estimated coefficients 

and test statistics are presented in Table A3 in the Appendix. 

 

 

Figure 5. Estimated impact of low-end service start-up rates on total employment change. The figure is based on 
estimated parameters of start-up rates in low-end services with different lag lengths (see Equation 1). 
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Figure 6. Estimated impact of low-end service start-up rates on employment change in low-end services. The 
figure is based on estimated parameters of start-up rates in low-end services with different lag lengths (see 
Equation 1). 

The figures show that the pattern is similar between the different estimations. There is a 

significant positive direct effect in the year the start-ups are established and the first year after 

firm formation, i.e., lag 0 and lag 1. In the next two years after firm formation, we find no 

significant effect. In the fourth and fifth years, a significant positive contribution can be 

observed again. This result pertains for growth in total employment, in employment in low-

end services, and in other sectors.  

Hence, the results for low-end services are relatively similar to those we obtain for 

manufacturing: An initial positive effect in the first years and then an insignificant effect 

followed again by a significant and positive effect. The aggregate figures showed that these 

two sectors also experienced a similar employment change over the period considered in this 

analysis.  
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Figure 7. Estimated impact of low-end service start-up rates on employment change in other sectors. The figure 
is based on estimated parameters of start-up rates in low-end services with different lag lengths (see Equation 1). 

Let us now turn to high-end services. We have argued that this sector is especially interesting 

for several reasons: 

• The total employment has grown significantly over the period of our analysis 

(1994-2004). 

• They have a higher knowledge-content and can thus be expected to have a more 

pronounced effects on employment in the regions (cf. Baptista and Preto 2008). 

• A vast literature suggests that high-end services (KIBS, in particular) can boost 

the productivity of the regional industry (e.g., Muller and Zenker 2001, Czarnitzki 

and Spielkamp 2003, Makun and McPherson 1997). 

• An increasing employment share in knowledge-intensive services has been 

described as a characteristic feature of the structural change process in advanced 

economies. 

• An increasing share of the total number of start-ups in Sweden is in high-end 

services. 

Figures 8-10 present our results for high-end sectors. As for the other sectors, Figure 8 

presents the impact of high-end start-ups on total employment; Figure 9, the effect on high-

end service employment only; and Figure 10, the effect on employment in other sectors 

(manufacturing and low-end services). Estimated coefficients and test statistics are presented 

in Table A4 in the Appendix. 
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Figure 8. Estimated impact of high-end service start-up rates on total employment change. The figure is based 
on estimated parameters of start-up rates in high-end services with different lag lengths (see Equation 1). 

With respect to total employment change, the impact of start-ups in high-end services is only 

significant in the year of entry. All later lags reveal the expected S-shaped pattern but remain 

insignificant. This result can be attributed to different lag patterns for the impact of start-ups 

in high-end services on employment change in the same sector and employment change in 

other sectors.  

The impact of start-ups in high-end services on employment change in high-end services is 

positive but decreasing (Figure 9). In the year of firm formation and the first and fourth years, 

we observe a significant positive impact. From Table A4, it is also evident that the impact of 

the regional level of education on employment change in high-end services is larger compared 

to the impact on manufacturing and low-end service employment change (considering the 

decreasing character of the impact). Since the regional human capital resources can be 

expected to be most important for industries in high-end services, this is in line with our 

expectations. The significant positive coefficient for the regional share of employees in 

manufacturing indicates again regional structural change. In contrast to the estimations for 

employment change in manufacturing and low-end services, the estimated parameters for 

municipal and extra-regional accessibility to GRP are insignificant.  
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Figure 9. Estimated impact of high-end service start-up rates on employment change in high-end services. The 
figure is based on estimated parameters of start-up rates in high-end services with different lag lengths (see 
Equation 1). 

Regarding the effect of high-end start-ups on employment change in other sectors, we find a 

negative effect in the short run (Figure 10). The start-up rate in high-end services is 

significantly negative for the first, second, and third years after firm birth. The effect of start-

ups in high-end service industries on regional employment in other sectors is the only 

negative effect of start-up rates that we observe for the Swedish case. Five years after firm 

formation, the effect turns significantly positive. These results are similar to those obtained by 

Baptista and Preto (2008) for knowledge-based start-ups. They find that knowledge-based 

start-ups have an initial negative effect on employment change, followed by significant 

positive indirect effects occurring from the fourth and fifth periods onward, depending on the 

type of region considered.  

 

 

Figure 10. Estimated impact of high-end service start-up rates on employment change in other sectors. The 
figure is based on estimated parameters of start-up rates in high-end services with different lag lengths (see 
Equation 1). 
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The lag structure of the impact of start-ups in high-end services reveals some important 

differences in comparison to start-ups in manufacturing and low-end services. While the 

overall effect suggests that the impact of start-ups in high-end services on total employment 

change also follows the known S-shaped pattern, the results here show that it comes from the 

different effects of start-ups on employment change in the same and other sectors. For high-

end services, the first positive effect stems entirely from the effect on employment in the same 

sector. The positive effect more than outweighs the negative effect on other sectors. As the 

positive effect of start-ups on employment change in the same sector fades, the negative effect 

on other sectors dominate (between years 1 and 3 in this case). In the later years (year 5 in our 

analysis), there is a positive effect on employment in other sectors, which outweighs negative 

effects.   

Where does the negative and later positive effect of high-end services start-ups on 

employment in other sectors come from?  As discussed previously, high-end start-ups can be 

understood as a major driver of structural change in a region. The negative effect on other 

sectors can thus reflect an overall shift in industry structure toward an increasing share in 

knowledge-intensive services, which is particularly pronounced in regions with high start-ups 

rates in high-end services. High-end service start-ups can be a vehicle for changes in the 

regional industry composition.14  The positive effect in later years can be explained by the 

fact that the local presence of high-end service firms has a positive effect on remaining firms 

in other sectors. A vast amount of literature suggests that knowledge-intensive services play 

an important role in the innovation and growth processes of regions and that they stimulate 

the productivity and innovation of regional industry. Our results are consistent with the 

finding that such positive effects on other sectors are significant in the long run.  

 
 
 

                                                 
14 The general shift towards high-end service employment may partly be attributed to outsourcing activities of 
established firms, which means that high-end start-ups can be driven by strategic decisions of incumbents. This 
would imply ambiguities regarding the causality of the relationship between start-ups in high-end services and 
employment change in other sectors. A Granger causality test showed that lagged values of start-up rates in high-
end services contribute to explain employment change in other sectors while lagged values of employment 
change in other sectors does not predict start-ups in high-end services. 
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5 CONCLUSIONS 
 
In this paper, we used longitudinal data over a decade on start-ups and employment in 

Swedish regions and analyzed the effect of start-ups on subsequent employment growth. We 

distinguished between three broadly defined sectors and examined the respective impact of 

start-ups on employment change in the same and other sectors.   

 

The results illustrate that the known S-shaped pattern can be attributed to the different effects 

that start-ups in a sector have on employment change in the same and other sectors. We find 

differences between sectors with regard to the effect of start-ups on subsequent employment 

change. The effect of start-ups on employment change in high-end services seems to have the 

largest impact on the regional economy. The results are, in this sense, consistent with the 

argument that knowledge-based start-ups are more likely to have strong impacts on regional 

development since they introduce novelties with higher knowledge-content and as such boost 

innovation. High-end services are knowledge-intensive services and comprise those sectors 

normally associated with KIBS.  

 

The results for high-end services indicate that high-end service start-ups can be a vehicle for 

changes in the regional industry composition in favor of the industry in which start-ups are 

established. The effect of start-ups in high-end service industries on regional employment in 

other sectors is the only negative effect of start-up rates that we find in our analysis. For 

manufacturing and low-end services (the other sectors in our analysis), we find no significant 

negative effect on employment. Several scholars have maintained that an increasing 

employment share in knowledge-intensive services is a characteristic feature of the structural 

change process of advanced economies. Our results indicate that start-ups play an important 

role in such a process. 
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APPENDIX 
 

Table A1:  The impact of start-up rates on regional employment change  

 
 Total employment change
Start-up rate, total, t=0 0.00874*** 
 (0.0021) 
Start-up rate, total, t-1 0.00916*** 
 (0.0023) 
Start-up rate, total, t-2 0.00375 
 (0.0024) 
Start-up rate, total, t-3 -0.000326 
 (0.0022) 
Start-up rate, total, t-4 0.00741*** 
 (0.0022) 
Start-up rate, total, t-5 0.00937*** 
 (0.0020) 
Ln education, t-2 0.232*** 
 (0.029) 
Ln education squared, t-2 -0.0559*** 
 (0.0057) 
Ln share of manufacturing, t-2 0.0567* 
 (0.029) 
Ln municipal accessibility to  0.00325** 
GRP, t-2 (0.0013) 
Ln extra regional accessibility to 0.00806*** 
GRP, t-2 (0.0016) 
Constant -0.310*** 
 (0.058) 
Lambda (spatial autocorrelation) -0.00118 
 (0.011) 
Lagrange multiplier- Test 13.32** 
Variance ratio 0.367 

Robust maximum likelihood estimation controlling for unit fixed effects; Robust standard errors in parentheses. 
Statistically significant at ***1%, **5%, and *10% levels. The number observations=1710. 
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Table A2:  The impact of start-up rates in manufacturing on regional employment change 

 Total employment changeEmployment change in 
manufacturing 

Employment change in 
other sectors 

Start-up rate, manufacturing, t=0 0.0203*** 0.0150** 0.0219*** 
 (0.0048) (0.0065) (0.0064) 
Start-up rate, manufacturing, t-1 0.0200*** 0.0261*** 0.00975 
 (0.0059) (0.0080) (0.0075) 
Start-up rate, manufacturing, t-2 0.0121*** 0.0114* 0.0143** 
 (0.0045) (0.0066) (0.0066) 
Start-up rate, manufacturing, t-3 0.00362 0.00694 0.00681 
 (0.0053) (0.0070) (0.0069) 
Start-up rate, manufacturing, t-4 0.0246*** 0.0267*** 0.0263*** 
 (0.0052) (0.0068) (0.0069) 
Start-up rate, manufacturing, t-5 0.0151*** 0.0213*** 0.00929 
 (0.0046) (0.0060) (0.0069) 
Ln education, t-2 0.0606*** 0.102*** 0.0909 
 (0.014) (0.020) (0.056) 
Ln education squared, t-2 -0.0129*** -0.0269*** -0.0136 
 (0.0035) (0.0057) (0.010) 
Ln share of manufacturing, t-2 -0.0622*** -0.141*** 0.0857** 
 (0.015) (0.018) (0.034) 
Ln municipal accessibility to  0.00830*** 0.00660*** 0.00880*** 
GRP, t-2 (0.0015) (0.0016) (0.0016) 
Ln extra regional accessibility to  0.00622*** 0.00897*** 0.00424** 
GRP, t-2 (0.0015) (0.0015) (0.0020) 
Constant -0.00232 -0.00304 -0.124 
 (0.0088) (0.0083) (0.096) 
Lambda (spatial autocorrelation) -0.378*** -0.485*** -0.0288 
 -0.14 (0.14) (0.068) 
Lagrange multiplier- Test 12.46*** 16.76*** 12.83*** 
Variance ratio 0.366 0.469 0.451 

Robust maximum likelihood estimation controlling for unit fixed effects; Robust standard errors in parentheses. 
Statistically significant at ***1%, **5%, and *10% levels. The number observations=1710. 
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Table A3:  The impact of start-up rates in low-end services on regional employment change 

 Total employment 
change 

Employment change in 
low-end services 

Employment change in 
other sectors 

Start-up rate, low-end services, t=0 0.00880** 0.0100** 0.00924* 
 (0.0037) (0.0045) (0.0049) 
Start-up rate, low-end services, t-1 0.0164*** 0.0206*** 0.0149*** 
 (0.0037) (0.0048) (0.0048) 
Start-up rate, low-end services, t-2 0.00872** 0.00108 0.0133*** 
 (0.0036) (0.0053) (0.0046) 
Start-up rate, low-end services, t-3 0.00249 0.00509 0.00173 
 (0.0038) (0.0048) (0.0050) 
Start-up rate, low-end services, t-4 0.00492 0.0147*** 0.00158 
 (0.0035) (0.0046) (0.0047) 
Start-up rate, low-end services, t-5 0.0125*** 0.00896** 0.0136** 
 (0.0039) (0.0039) (0.0055) 
Ln education, t-2 0.111*** 0.135*** 0.0381* 
 (0.027) (0.038) (0.022) 
Ln education squared, t-2 -0.0239*** -0.0261*** -0.0107* 
 (0.0051) (0.0078) (0.0056) 
Ln share of manufacturing, t-2 0.016 0.129*** -0.0383 
 (0.029) (0.031) (0.026) 
Ln municipal accessibility to  0.00399*** 0.00353** 0.00546*** 
GRP, t-2 (0.0013) (0.0015) (0.0019) 
Ln extra regional accessibility to  0.00790*** 0.00985*** 0.00764*** 
GRP, t-2 (0.0016) (0.0015) (0.0021) 
Constant -0.127** -0.216*** -0.00302 
 (0.055) (0.059) (0.011) 
Lambda (spatial autocorrelation) -0.0155 -0.0199 -0.407*** 
 (0.033) (0.022) (0.14) 
Lagrange multiplier- Test 13.56*** 17.81*** 13.38*** 
Variance ratio 0.36 0.3 16 0.288 

Robust maximum likelihood estimation controlling for unit fixed effects; Robust standard errors in parentheses. 
Statistically significant at ***1%, **5%, and *10% levels. The number observations=1710. 
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Table A4:  The impact of start-up rates in high-end services on regional employment change 

 Total employment 
change 

Employment change in 
high-end services 

Employment change in 
other sectors 

Start-up rate, high-end services, t=0 0.00669* 0.0353*** -0.00145 
 (0.0038) (0.0085) (0.0039) 
Start-up rate, high-end services, t-1 -0.000141 0.0303*** -0.00871** 
 (0.0039) (0.0093) (0.0039) 
Start-up rate, high-end services, t-2 -0.00301 0.0145 -0.00946** 
 (0.0045) (0.010) (0.0040) 
Start-up rate, high-end services, t-3 -0.00406 0.00993 -0.0103*** 
 (0.0039) (0.011) (0.0036) 
Start-up rate, high-end services, t-4 0.00378 0.0215* -0.00357 
 (0.0039) (0.011) (0.0037) 
Start-up rate, high-end services, t-5 0.00352 -0.0103 0.00817** 
 (0.0041) (0.011) (0.0037) 
Ln education, t-2 0.0861*** 0.373*** -0.00466 
 (0.013) (0.087) (0.026) 
Ln education squared, t-2 -0.0210*** -0.0936*** 0.00134 
 (0.0032) (0.018) (0.0058) 
Ln share of manufacturing, t-2 -0.0762*** 0.221*** -0.160*** 
 (0.015) (0.070) (0.017) 
Ln municipal accessibility to  0.00309** 0.00171 0.00414*** 
GRP, t-2 (0.0014) (0.0034) (0.0013) 
Ln extra regional accessibility to  0.00440*** 0.00194 0.00611*** 
GRP, t-2 (0.0015) (0.0044) (0.0013) 
Constant 0.00319 -0.531*** 0.183*** 
 (0.0073) (0.16) (0.040) 
Lambda (spatial autocorrelation) -0.426*** -0.00685 -0.0104 
 (0.13) (0.020) (0.016) 
Lagrange multiplier- Test 13.58*** 15.60*** 11.88*** 
Variance ratio 0.353 0.349 0.415 

Robust maximum likelihood estimation controlling for unit fixed effects; Robust standard errors in parentheses. 
Statistically significant at ***1%, **5%, and *10% levels. The number observations=1710. 
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