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Abstract

We investigate the impact of start-up rates on a measure of competition among incumbent
firms called mobility. Interactions between new and incumbent firms play an important role in
the process of economic growth. While recent literature suggests that competition among
incumbent firms is caused by (lagged) start-up rates, this relation has not yet been tested using
a direct measure of competition among incumbent firms. In the present paper we estimate a
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explained by (lagged) startup rates and control variables. Using data for 40 regions and five
sectors over the period 1993-2006 we find that the impact of start-ups on mobility varies by
sector. In particular, we find a strong positive relation between start-up rates and mobility rates
for industry sectors (manufacturing and construction) but a much smaller effect for services
sectors. These results suggest there are differences in the types of entry between sectors and in
the roles start-ups play in different sectors.
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Introduction

We investigate the impact of start-up rates on a measure of competition between incumbent
firms called mobility. Interactions between new and incumbent firms play an important role in
the process of economic growth, and more knowledge on these interactions is required. Our
paper fits in a recent strand of empirical research at the regional level (see Fritsch, 2008, for a
survey) which suggests that competition among incumbent firms is caused by (lagged) start-up
rates. Contrary to earlier research the present paper employs a direct measure of the level of
competition between incumbents, which is called mobility (Cantner and Kriiger, 2004;
Folkeringa et al., 2008). The mobility rate measures to what extent the relative performance of
firms (with respect to each other) in a market changes over time. Based on Joseph
Schumpeter's theory of creative destruction we hypothesise that the mobility rate is positively
influenced by start-up rates. New firms challenge existing firms by introducing new products
and services and market selection will cause the best firms to survive and grow and the least
competitive firms to downsize or exit. This should be reflected in a higher mobility rate.

In the present paper we test our hypothesis by estimating a regression model, at the region-
sector level for the Netherlands, where the mobility rate is explained by (lagged) startup rates
and control variables. Using data for 40 regions and five sectors over the period 1993-2006 we
find that the effect of start-ups on mobility varies by sector. In particular, we find a strong
positive effect for industry sectors (manufacturing and construction) but a much smaller effect
for services sectors. These results suggest there are differences in the types of entry between
sectors and in the roles start-ups play in these sectors.

The organisation of the paper is as follows. We start with a short review of the literature
concerning the relation between start-ups and the degree of competition between incumbent
firms. As one important contribution of the paper is formed by the use of a direct measure of
this degree of competition, viz. the mobility index, the next section discusses how this index is
derived. Next, we describe our data base and empirical model. In the final sections descriptive
statistics and estimation results are presented and interpreted.

Theory !

Both researchers and policy makers view business dynamics as one of the driving forces of
economic growth. Business dynamics may be defined as changes in market structure. In a
dynamic economy there are many new-firm startups and high-growth firms, but also many
exits and firms decreasing in size. These characteristics may reflect a process of fierce
competition where new firms enter the market with new products and services and form a
serious threat to incumbent firms. The most competitive entrants and incumbents survive and
grow their businesses while the least competitive firms exit the market or are forced to
downsize. In theory, the result of such a creative destruction process is an ever changing
composition of the firm population in an economy where the average quality of the firms is
also continuously increasing (as the high quality firms survive and grow and the low quality
firms decline or exit). Therefore business dynamics may be seen as an indicator of
competitiveness of an economy (or industry) and hence economies with higher levels of
business dynamics are expected to achieve higher levels of economic performance (Bosma,
Schutjens and Stam, 2000).

Indeed, a growing literature pays attention to the role of business dynamics in achieving high

! This section is based on Folkeringa et al. (2008).



rates of economic growth (see e.g. van Stel and Storey, 2004). Empirical studies in this field
typically tend to use several lags of the start-up rate as determinants of (regional) economic
growth and decompose the total effect of startups on growth into direct and indirect effects
using the Almon lag method (see e.g. Fritsch, 2008; Fritsch and Mueller, 2004; van Stel and
Suddle, 2008). In this type of studies the indirect effect relates to the effect of incumbent firms
on economic growth. The Almon lag studies suggest these indirect effects are considerably
large. It is also suggested that these effects are the result of increased competition between
incumbent firms, induced by new-firm entry. By introducing new products or using new
technologies new firms challenge incumbent firms to improve their performance. If not, they
might be forced to downsize or even exit the market. This challenge is felt by the incumbent
firms, and as a result of new-firm entry the degree of competition between incumbent firms
increases.

To summarize, literature suggests there is a positive impact of start-ups on competition
between incumbent firms. However, a limitation of these studies is that the so-called indirect
effect is assumed to reflect competition among incumbent firms (presumably caused by new-
firm entries) but the extent of competition among the incumbents is not actually measured.
Also, it is assumed that increased competition between incumbents is caused by new firms, but
again, the relation is not directly measured. Since the Almon lag studies indicate that the
indirect effects may be considerably large, it is of vital importance to actually measure the
extent of competition (extent of business dynamics) among the incumbent firm population, and
also to directly measure the relation between start-ups and competition among incumbents in a
regression model. The current paper attempts to fill these two gaps.

Measuring mobility g

Measures reflecting business dynamics among incumbents are seldomly used in empirical
work. In part this is due to the large requirements -both in terms of data and in terms of
methodology- of measuring competition among incumbent firms. A concept at the aggregate
level (industry or economy) that takes business dynamics among incumbent firms into account,
is mobility of existing firms. Mobility indicators measure to what extent a ranking of a
population of firms (e.g. in terms of size or productivity levels) changes over time. If the
ranking is stable (i.e. the same firms are at the high and low ends of the ranking in two years of
comparison), mobility is low; if there is a lot of change in the ranking, mobility is high. High
mobility rates are assumed to enhance the static and dynamic efficiency of the economy and
are expected to be positively related to macro-economic performance.

Building on earlier work (in particular Folkeringa et al., 2008), in the current paper we use
mobility indices at the region-sector level for Dutch regions over the period 2000-2006. To
compute these mobility indices we use a unique data base where we can follow several
hundreds of thousands of individual firms over time on an annual basis. Based on changes over
time in the rankings (in terms of employment size) of the individual firms we are able to
measure competition across sectors and regions. The mobility indices more directly measure
the degree of competition between incumbent firms, and hence, using these indices we are able
to investigate whether this type of competition is indeed driven by new-firm start-ups. The
remainder of this section explains the concept and measurement of mobility in more detail.

The central issue in measuring mobility of markets is to capture the changes in relative firm
positions, in terms of economic performance (e.g. firm size or productivity level). This boils

* This section is in part based on Folkeringa et al. (2008).



down to defining different states, which reflect different levels of relative economic
performance of individual firms in a certain market. Thus, each period firms are distributed
over a number of classes ranging from relatively weak to relatively strong economic
performance. High differential changes in this distribution are reflected by a high value of the
mobility index for the market concerned. A sophisticated method to measure mobility indices
makes use of an estimated transition matrix of a Markov chain. In such a chain firms can be
defined to be in different states, e.g. in terms of size. The transition matrix then provides an
overview of the transition probabilities of leaving a particular state (i.e. size-class) and entering
a different one in a certain time period. The matrix also provides probabilities of staying in the
same state between two consecutive moments in time. Theoretical work of Geweke et al.
(1986) and Shorrocks (1978) shows how mobility indices can be constructed from this
transition matrix. Below follows a brief formal discussion of the construction of mobility
indices.

The basis for the definition of a mobility index is the transition matrix of a Markov chain. A
Markov chain is a discrete-time stochastic process with the Markov property, that is, the
conditional probability distribution of future states of the process, given the present state,
depends only upon the present state.” Hence, it is conditionally independent of the past states,
given the present state. Consider a stochastic process4 {X,,t=0,12...} that takes on n different

states, X, € I ={1,...,n}. Thus, if X, =i, then the process is said to be in state i at time . We

assume that whenever the process is in state i, there is a fixed probability p;; that it will next be
in state j. We can write this formally as an n x n transition matrix P with elements defined by:

(1) p; =Pr(X, =jlI X, =i);i,jel where X ;c;p;=1viel.

The transition matrix can be estimated by computing each transition probability estimate p, by

the number of transitions from state i to state j divided by the number of times the chain leaves
state i (including movements between the same state i) (Norris, 1998).

A useful interpretation from the estimated transition matrix with respect to mobility follows
from the feature that the main diagonal represents the probability that elements remain in the
same state over time. Thus, large elements on the main diagonal are equivalent to a high
propensity of staying in a certain state in the next period, which may be characterized as a
Markov chain with low mobility on the whole. According to Cantner and Kriiger (2004), this is
the general idea behind the mobility index. Following Geweke et al. (1986) and Shorrocks
(1978), they state that the aim of mobility indices is to weigh the magnitude of the diagonal
elements in a consistent manner. Furthermore, its usefulness is enhanced by the possibility of
ranking different transition matrices in terms of mobility. When we define mobility indices as
continuous real scalar valued functions M (-) € [0,1], then P; is said to be more mobile than P, if
M@P;) > M(P,). An essential feature of mobility indices is that the identity matrix will be
ranked lower than any other transition matrix, since it represents a Markov chain that is
characterized by complete immobility.

Geweke et al. (1986) and Cantner and Kriiger (2004) calculate six different mobility indices at
the sectoral level. These indices each cope differently with the elements of the transition

? See Norris (1998) and Ross (2006) for extensive introductions on Markov chains.

* A stochastic process {X(t), t € T} is a collection of random variables. That is, for each t ¢ T, X(t) is a random
variable. The index t is often interpreted as time, and as a result, X(t) can be interpreted as the state of the process
at time t.



matrix, in particular they use different weights for particular transitions. In this paper we will
use the three most important mobility indicators, which are listed below in the notation of
Geweke et al. (1986). By comparing multiple indices for the extent of mobility within different
sectors we obtain a more reliable view of differences in mobility across sectors.

(2) MB(P):zz‘elﬂ'iz,‘elpiili_jl
3 M,®)=n) _ m(1-p)ln-1)
4) M ,(P) = (n—trace(P))/(n—1)

The following brief description is based on Cantner and Kriiger (2004). Mg (P) is called
Bartholomew's index and has the feature of giving larger transitions a higher weight than
smaller transitions (for instance a transition from state 1 to state 3 is given a higher weight than
a transition from state 1 to state 2). For its calculation the vector of stationary probabilities & =
(7,..., m)" with £ = Pz is needed. The stationary probability of state i is defined as the
proportion of time in the long run that the Markov chain is in state i. It may be argued that the
transition probabilities should be weighted by these stationary probabilities, because transitions
from states with a higher stationary probability occur more often. The indicator My (P) is
defined as the unconditional probability of leaving the current state, scaled by n / (n-1).
Indicator Mp (P) is the trace index (Shorrocks, 1978), being the inverse of the harmonic mean
of expected durations of remaining in each state, scaled by n / (n-1). The difference between
these two indicators is that My (P) is weighted by stationary probabilities, while Mp (P) is not.
For equal values of (7;,..., m,)=1/n, the two indicators are the same.

Mobility rates used in the present paper

Folkeringa et al. (2008) discuss a number of methodological choices which have to be made
when computing mobility indices. The mobility rates used in the present paper have the
following characteristics. First, the mobility rates refer to a longer term period. When new
firms challenge incumbent firms to perform better, in theory they initiate a creative destruction
process, where competitive entrants and incumbents survive and grow and inefficient firms exit
or decline. However, this process does not materialise in one year but rather takes a
considerably longer period of time.” Accordingly, the associated changes in firm rankings
expressed by the mobility rate also do not materialise from one year to the next year. Therefore
we compute mobility indices over a longer period of time, in this case six years. Specifically,
firm rankings in a given market (a region-sector unit, in our case) are compared between
January 1%, 2000 and January 1*, 2006 (for firms existing on both dates), and the mobility rates
are computed according to the formulas presented above. Second, when computing mobility
rates we rank the firms in four quantiles, based on employment size.® Hence, a firm moves
from one state to another when it moves from one quantile (e.g. the highest 25% of firms in
terms of employment) to another. Third, when computing the mobility rates we exclude the
smallest firms (those smaller than five workers), so that we truly obtain a measure of
incumbent firm mobility.” Fourth, since the relevant market at which mobility rates are to be

> According to Verhoeven (2004) it takes 7 to 8 years before the productivity level of a new-firm start-up in the
Netherlands equals that of an average incumbent.

® We also experimented with ten fractile classes, but given that we compute mobility rates at a rather low
aggregation level (i.e. per region-sector unit), the number of observations per cell would become too small.

" There is also a practical reason. The number of firms with four or less workers forms the vast majority of firms



computed involves a regional dimension as well, mobility is computed using establishment
data. Fifth, following Folkeringa et al. (2008) we use indicator My (P) introduced above as our
preferred indicator for mobility.®

Data and model

Basically in this paper we will explain mobility rates from startup rates, at the region-sector
level. For the regional dimension we use the NUTS-III spatial aggregation level, also known as
CORAOP classification. This implies there are 40 regions. Regarding sectors, our data allow us
to calculate variables according to a five-sector classification (cf. van Stel and Suddle, 2008):
manufacturing (International Standard Industrial Classification code D), construction (ISIC
code F), trade (ISIC codes GH), transport & communication (ISIC code I), and services (ISIC
codes JKNO). We estimate a model at the region-sector level specified above, where the
dependent and independent variables are as follows.

Dependent variable
- Mobility rate 2000-2006.

As described above, mobility rates are computed using data for those establishments which
have five or more workers both in 2000 and in 2006. Data on individual firms are taken from
the data base REACH (REview and Analysis of Companies in Holland), which is operated by a
private firm called Bureau van Dijk. The original source of these data is the so-called
'Handelsregister' (Trade record) maintained by the Dutch Chambers of Commerce.

Independent variables
- Average start-up rate 1999-2005.

Following the labour market approach we define the start-up rate as the number of new-firm
start-ups divided by employment. The data on the number of start-ups are taken from the Dutch
Chambers of Commerce. The number of start-ups is defined to include all independent new-
firm registrations. It includes both new firms with employees and new firms without
employees. Mergers, new subsidiary companies, new branches and relocations to other regions
are not counted as a start-up. Data on employment are taken from Statistics Netherlands and
the employment figures relate to employee jobs expressed in full-time equivalents (labour
years).

- Average start-up rate 1993-1999.

As explained earlier, the impact of start-ups on mobility may be lagged. Therefore we also

in any economy. Because we use fractile classes to classify the firms in terms of size, there would be too many
firms with the same size to distribute the firms over the fractile classes (which by definition are equally large).

¥ This measure weighs the transition probabilities with the stationary probabilities and hence takes account of the
number of times that a certain state occurs. The measure Mp (P), to the contrary, treats all states in the same way.
However, it may be argued that a large transition probability from a certain state is less relevant if the average
firm only spends relatively little time in that particular state. We also feel that, given the division in (only) four
fractile classes, it is already quite an achievement for a given firm to move from one fractile class to another.
Hence, it is not necessary to give larger transitions a higher weight, as is the case for measure My (P). This leaves
us with measure My (P) which we will use in this paper.

° Because of a change in employment data collection methods at Statistics Netherlands in 2006, data for 2006 are
not comparable to 2005. Therefore we use the average of 1999-2005 instead of 2000-2006, the period for which
we measure mobility.



include lagged start-up rates in our regressions.

- Population density.

In more dense regions local competition may be stronger and this might positively affect
mobility rates. Data for population density are taken from Statistics Netherlands.

- Average firm size 2000-2006.

In markets with bigger firms (i.e. higher average firm size) firm movements between fractile
classes may occur less often because it requires bigger investments to overtake other firms in
the ranking. Stated otherwise, in scale-based industries market structure is generally less
volatile. Hence the expected effect of firm size on mobility is negative. Average firm size is
computed as employment (employee jobs expressed in full-time equivalents) divided by the
number of firms. Data sources are Statistics Netherlands and the Dutch Chambers of
Commerce, respectively.

- Employment change 2000-2006. In some variants of our regression analysis we will include
an interaction term between employment change and the start-up rate (this will be explained
later). Employment change is computed using the relative change in employee jobs between
2000 and 2006. Analogously, a different variant will include employment change 1993-1999.
In the regression tables employment change will be indicated as dempl.

Descriptive statistics

In this section we present some descriptive statistics. In particular we present mobility rates by
region, and correlations between regional start-up rates and regional mobility rates, by sector.

Regional differences in mobility rates

Table 1 shows the mobility rates across all industries by Corop-region.'’ The table shows the
long-term mobility rate using four fractile classes. Following Folkeringa et al. (2008) Mu is
used as the base variant and it is compared to the Mb and the Mp variant. The regions are
ranked and differences in rank from the base (Mu) are calculated. The table shows that the
range of the mobility figures across regions is similar to the range across industries as shown in
Table 2 of Folkeringa et al. (2008). In general the ranking is not very sensitive to the type of
mobility index used. There is a correlation of 0.88 between Mu and Mb and 0.80 between Mu
and Mp. Rank correlations are in the same order of magnitude. Still, a few regions make big
steps depending on the measure used. Noord-Drenthe, for example, ranks 34" for the Mu
index, 40™ for Mb and 3" for Mp. Note that this is an exception though. As mentioned earlier,
in the remainder of the paper we will use Mu as our index of mobility. As (rank) correlations
between the indices are very high, we do not expect the choice of indicator to have a big
1mpact.

' For each region the sectoral mobility rates are weighted by sector employment to arrive at an aggregate regional
mobility rate.



Table 1: Mobility rates 2000-2006 for Dutch COROP regions

RMu Region (Dutch names) Mu Mb RMb dRMb Mp RMp dRMp
1 | Agglomeratie Leiden en Bollenstreek 0.73 0.80 3 -2 0.73 5 -4
2 | Zuidoost-Friesland 0.73 0.78 7 -5 0.77 1 1
3 | Agglomeratie 's-Gravenhage 0.73 0.78 5 -2 0.75 2 1
4 | Midden Limburg 0.71 0.81 2 2 0.72 10 -6
5 | Groot-Amsterdam 0.71 0.82 1 4 0.73 6 -1
6 | Alkmaar en omgeving 0.70 0.75 11 -5 0.70 15 -9
7 | IJmond 0.70 0.79 4 3 0.72 11 -4
8 | Arnhem/Nijmegen 0.70 0.78 6 2 0.73 8 0
9 | Veluwe 0.70 0.73 18 -9 0.71 13 -4

10 | Zaanstreek 0.69 0.74 17 -7 0.74 4 6
11 | Zuidwest-Overijssel 0.69 0.74 16 -5 0.73 9 2
12 | Zuidoost-Drenthe 0.69 0.76 10 2 0.73 7 5
13 | Overig Zeeland 0.69 0.72 24 -11 0.69 22 -9
14 | Kop van Noord-Holland 0.69 0.73 19 -5 0.70 16 -2
15 | Delft en Westland 0.69 0.77 8 7 0.71 12 3
16 | Flevoland 0.68 0.74 14 2 0.70 18 -2
17 | Zeeuwsch-Vlaanderen 0.68 0.73 20 -3 0.67 32 -15
18 | Agglomeratie Haarlem 0.68 0.76 9 9 0.71 14 4
19 | Achterhoek 0.68 0.72 22 -3 0.70 19 0
20 | Groot Rijnmond 0.67 0.75 12 8 0.70 17 3
21 | Twente 0.67 0.75 13 8 0.69 24 -3
22 | Utrecht 0.67 0.74 15 7 0.69 20 2
23 | Overig Groningen 0.66 0.70 28 -5 0.69 23 0
24 | Noordoost Noord-Brabant 0.66 0.72 23 1 0.68 27 -3
25 | Zuidwest Friesland 0.66 0.66 33 -8 0.67 30 -5
26 | Zuidoost Noord-Brabant 0.65 0.71 26 0 0.67 28 -2
27 | Zuidwest Gelderland 0.65 0.70 29 2 0.68 26 1
28 | Noord Friesland 0.65 0.69 31 -3 0.67 33 -5
29 | West Noord-Brabant 0.64 0.69 30 -1 0.67 31 -2
30 | Noord Limburg 0.64 0.71 27 3 0.67 34 -4
31 | Oost Zuid-Holland 0.63 0.71 25 6 0.69 25 6
32 | Zuidoost Zuid-Holland 0.63 0.68 32 0 0.63 38 -6
33 | Het Gooi en Vechtstreek 0.63 0.72 21 12 0.65 37 -4
34 | Noord Drenthe 0.62 0.61 40 -6 0.74 3 31
35 | Oost Groningen 0.61 0.64 36 -1 0.66 35 0
36 | Noord Overijssel 0.61 0.64 37 -1 0.67 29 7
37 | Zuid Limburg 0.60 0.65 34 3 0.63 39 -2
38 | Zuidwest Drenthe 0.60 0.62 39 -1 0.69 21 17
39 | Midden Noord-Brabant 0.59 0.65 35 4 0.65 36 3
40 | Delfzijl en omgeving 0.56 0.64 38 2 0.63 40 0
Average 0.66 0.72 0.69
Standard deviation 0.04 0.05 0.03

Note: Mu, Mb and Mp are mobility rates as defined in equations (2)-(3)-(4). RMu, RMb and RMp are the
respective rankings based on these rates. DRMb and dRMp indicate the difference in ranking compared to the
ranking of Mu (RMu).

Figure 1 shows the same data as Table 1, but in the form of maps. In the maps, the regions
have been classified in 4 quantiles of 10 regions. It seems that mobility is particularly high in
the region around Amsterdam and Den Haag and in the region around Arnhem / Nijmegen.
Mobility is low in the North of the country (with Zuidoost Friesland as a notable exception,
perhaps a result of the policy to focus growth around the A7-corridor — Heerenveen as focus
point - which runs through this region) and in Brabant and Limburg (again with one exception:
Midden Limburg). Although there are differences in the patterns depending on the mobility
index used (Mu, Mb, or Mp), the overall picture remains intact.

In interpreting the patterns, one should bear in mind that the variation of mobility rates is

relatively small (particularly for Mp) and that the absolute differences are sometimes small
even though regions are classified in different groups.
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Figure 1: Mobility indices across regions (in quantiles)

Mobility in Dutch
NUTS-III Regions

Quantiles

Mu /Mp / Mb

I Highest mobility
I High mobility
|:| Moderate mobility
|:| Lowest mobility

Correlations between start-up rates and mobility rates

Table 2 shows the correlations between start-up rates and mobility rates, by sector. In theory a
higher start-up rate fuels a creative destruction process which should be reflected in higher
mobility rates. Hence we expect correlations to be positive.

The results show important differences across industries: manufacturing and construction show
positive correlations (although only significant for construction), trade has negative
correlations and for transport and services the relationship is weak (correlation below 0.10).
The table suggests that the relationship between start-ups and mobility varies by sector. We
will take account of this in our regression analysis too.
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A possible explanation for the different correlations across sectors is that the sectors may be in
different stages of development. To illustrate this hypothesis we also include in Table 2 overall
employment change by sector over the period 2000-2006. Both manufacturing and
construction have experienced declining employment and show a positive correlation between
start-ups and mobility. This could indicate that particularly in declining markets, start-ups
stimulate incumbents to perform better. This, in turn, may result in a reshuffling of the industry
which is associated with higher mobility rates. Firms may be pushed out sooner in declining
markets as their basis for daily operations may have become weaker because of overall
decline.'" For the other three sectors employment change is positive or only slightly negative,
and the pressure for marginal firms to exit the market may be smaller.

Table 2: Correlations between start-up rates and mobility rates

Correlation Manufac- Construc- Trade Transport Services
turing tion

Start-up rate — Mu 0.123 0.467%** -0.186 -0.041 0.082

Lagged start-up rate — Mu 0.191 0.4571%%* -0.310%* -0.061 0.049

Sample averages
Employment change -10.76 -6.03 2.19 -0.72 15.88
2000-2006 (in %-point)

Average firm size 13.6 4.3 4.5 9.6 7.0
2000-2006
Mobility rate 2000-2006 61.9 64.9 69.2 65.9 67.0

Note: Start-up rate relates to period 1999-2005, lagged start-up rate relates to period 1993-1999, Mu
relates to period 2000-2006. Each correlation is based on 40 observations (regions).
*#%¥: p<0.01; **: p<0.05; *: p<0.10

Regression analysis

In the next step, we assess the impact of start-up rates on mobility while controlling for other
explanatory factors. From our theoretical framework, we expect that start-up rates induce
competition effects, which is reflected in higher mobility rates. This suggests a positive
relationship between start-up rates and mobility. As the lag with which this may occur is not
known beforehand, we run model variants using current and lagged start-up rates. In the
models, population density is included as a catch-all variable that is strongly correlated to
aspects such as educational attainment, income levels and market access. Its expected impact is
positive. Furthermore, average firm size is an indicator of scale, and the expected impact of this
variable is negative.

As we have seen from the correlation table, the relation between start-ups and mobility appears
to vary by sector. Therefore we would like to estimate the model separately for each sector.
However, as this would result in quite small samples (40 observations per sector) we choose to
cluster manufacturing and construction (which may be labeled 'industry') on the one hand, and
the other three sectors (which may be labeled 'services' in a broad sense) on the other hand.
This results in estimation samples of 80 and 120 observations, respectively. When estimating

! Note that this is in contrast to life-cycle theory in which a mature market should show only low levels of
mobility.
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these models we do include sector dummies at the five-sector level though, as mobility rates
are known to be structurally different across sectors (Folkeringa et al., 2008).

As described earlier, the dependent variable in the models is the long-term Mu-measure'? of
mobility based on transitions of individual firms between four fractile groups (quantiles). Table
3 presents results for all five industries together, while Tables 4 and 5 deal with the separate
results for Industry and Services, respectively. Each table has six model variants. The first
variant includes the start-up rate as well as the control variables population density and average
firm size. The second variant adds sector dummies to the model. The third variant tests a
research question that came up when studying the correlation tables (see previous section):
does the impact of start-up rates on mobility rates vary with the stage of development of the
market? To test this we include an interaction term between employment change in the region-
sector and the start-up rate. If the pressure of start-ups on incumbents to survive or improve
performance is bigger in declining markets, the interaction effect should be negative. If the
pressure is bigger in growing markets, the interaction effect should be positive. Note that,
because we include sector dummies as well, these effects primarily relate to variations in
development across regional markets (for a given sector). Variants 4 to 6 repeat variants 1 to 3,
the difference being that lagged start-up rates are used instead of current start-up rates. In all
model variants, outlier observations are excluded from the estimations (four in total).

We start by analysing Table 3 (results for all industries). Our control variable population
density is consistently positive across all variants, which is in line with expectations. Average
firm size has a negative impact when sector dummies are excluded, but the impact disappears
when these dummies are included in the model. This implies that the negative impact of
average firm size in model 1 primarily captures variation between sectors, and not so much
regional variation in firm size for a given sector. This finding is intuitive.

Comparing models 1 to 2, and models 4 to 5, we see that the loglikelihood value increases
considerably, and likelihood ratio tests confirm that the model fit increases significantly by
including the sector dummies. Hence, for further interpretation of our results we focus on
models 2, 3, 5 and 6. We then see that the impact of the current start-up rate is significantly
positive (model variant 2) but the impact of the lagged start-up rate is not significantly different
from zero. This suggests the positive impact emerges relatively fast. The exercise including the
interaction term (variants 3 and 6) does not give significant results.

In Table 4 we see that for manufacturing and construction, the sector dummy for
manufacturing is positive but nog significant, implying that we can use all model variants for
interpreting the results. We see that the impact of start-ups on incumbent firm mobility is
positive and highly significant, suggesting fierce competition between new and incumbent
firms. The impact seems to be stronger when a lag is included. This might mean it takes some
time for new firms in these sectors to actually challenge incumbents. Again, the interaction
term included in models 3 and 6 is not significant.

In Table 5 results for Services sectors (trade, transport and business services) are presented. We
see that model 3 has the highest loglikelihood value and the highest R* values. A loglikelihood
test between models 2 and 3 reveals that the inclusion of employment change and the
interaction between employment change and start-ups significantly improve the model fit (at
0.05 level). The interaction term is significantly positive. This suggests that, within these three
sectors, the impact of start-ups on incumbents is bigger for region-sector combinations with

12 Scaled with a factor 100.
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higher employment growth. Hence, in growing (regional) markets competition between start-
ups and incumbents is stronger compared to declining markets. This seems to suggest that
within Services the creative destruction process is particularly valid for growing markets,
possibly new niches. However, an important qualification of this result is that only for a
minority of region-sectors in our sample this implies a positive impact of start-ups on mobility,
which is consistent with the non-significant effect in model 2.3 Overall, the impact of start-ups
on mobility for Services is significantly smaller compared to Industry (manufacturing and
construction).

Contrary to Industry, for Services the effect of the start-up rate seems to emerge relatively fast,
as the current start-up rate (i.e. interaction term) is significant while the lagged variable is not.
This is consistent with our intuition: it requires less investment to compete in services
industries compared to manufacturing industries, hence it may on average take less time for
new firms to actually challenge incumbent firms. Again, remember that for Services a positive
effect relates to a minority of observations only.

"> Note that, according to model 3, the impact of the start-up rate can be written as -0.266+0.026 x dempl. The
“break-even” point is 10%-point, meaning that only for markets who experienced employment growth of more
than 10% over the period 2000-2006, start-ups contribute positively, and increasingly positively with higher
growth rates, to incumbent firm mobility. In our sample only one third of region-sector combinations within
Services have employment growth of more than 10%-point. These observations are primarily found in the
business services industry (SIC-codes JKNO). See also Table 2. However, even for this subsample with high
growth rates, for the majority of observations it is still implied that the effect of the start-up rate is smaller than the
effect found for manufacturing and construction in Table 4.
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Table 3: Estimation results All industries (total sample)

Variable | I 111 v A\ VI
Constant 68.2 (1.7)*** 63.1 (2.1)*** 63.2 (2.2)%** 64.5 (2.4)*** 63.1 (2.5)%** 63.1 (2.9)***
Population density 2.61 (0.67)*** | 255 (0.06)*** | 234 (0.07)*** | 2.69 (0.67)*** | 277 (0.65)*** | 271 (0.07)***
Average firm size -0.42 (0.13)*** -0.02 (0.18) -0.03 (0.18) -0.20 (0.15) -0.02 (0.19) -0.02 (0.20)
Start-up rate (99-05) -0.07 (0.07) 0.26 (0.11)** 0.27 (0.12)**

lagged Start-up rate (93-99) 0.12 (0.11) 0.19 (0.12) 0.21 (0.16)
Dempl (00-06) -0.05 (0.07)

Dempl x Start-up rate 0.00 (0.00)

lagged Dempl (93-99) -0.01 (0.06)
lagged Dempl x lagged Start-up -0.00 (0.00)
rate

Dummy Manufacturing (D) -2.26 (1.54) -2.70 (1.64) -2.22 (1.56) -2.35 (1.66)
Dummy Construction (F) -6.24 (2.27)*** | -6.74 (2.33)%** -2.99 (1.51)** -3.22 (1.64)*
Dummy Trade (GH) 1.28 (1.45) 1.29 (1.46) 1.58 (1.46) 1.62 (1.48)
Dummy Transport (I) -- -- -- --
Dummy Bus. Services (JKNO) -1.32 (1.39) -0.62 (1.56) -0.17 (1.28) 0.01 (1.40)
R-squared 0.13 0.21 0.22 0.13 0.20 0.20
adjusted R-squared 0.12 0.18 0.18 0.12 0.17 0.16
loglikelihood -614.07 -604.39 -603.80 -614.00 -605.74 -605.65
N 196 196 196 196 196 196

Note: Pooled OLS regressions for all industries (outliers excluded), standard errors in parentheses,
Dependent variable: Mu x 100 (mobility rate), ***: p<0.01; **: p<0.05; *: p<0.10
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Table 4: Estimation results Industr

(manufacturing + construction)

Variable I I I v A\ VI
Constant 57.3 (2.9)*** 55.0 (3.2)%** 56.5 (3.5)*** 55.9 (2.9)*** 55.5 (3.0)*** 55.1 (3.4)***
Population density 1.82 (0.09)** 1.33 (1.00) 1.63 (0.99) 1.90 (0.89)** 1.72 (0.93)* 1.92 (1.02)*
Average firm size 0.25 (0.18) 0.13 (0.19) 0.13 (0.19) 0.29 (0.17)* 0.22 (0.20) 0.24 (0.22)
Start-up rate (99-05) 0.22 (0.09)** | 0.34 (0.11)*** 0.25 (0.13)* -- -- -
lagged Start-up rate (93-99) -- - - | 0.41(0.13)*** | 0.46 (0.15)*** 0.45 (0.17)**
Dempl (00-06) 0.11 (0.11)

Dempl x Start-up rate -0.01 (0.01)

lagged Dempl (93-99) 0.03 (0.08)
lagged Dempl x lagged Start-up -0.00 (0.0D)
rate

Dummy Manufacturing 4.25 (2.92) 3.85(2.98) 1.70 (2.39) 1.61 (2.43)
Dummy Construction - - -- -
R-squared 0.16 0.19 0.20 0.19 0.19 0.20
adjusted R-squared 0.13 0.14 0.14 0.16 0.15 0.13
loglikelihood -230.84 -229.73 -228.85 -229.62 -229.35 -229.21
N 78 78 78 78 78 78

Note: Pooled OLS regressions for Industry sectors (outliers excluded), standard errors in parentheses,
Dependent variable: Mu x 100 (mobility rate), ***: p<0.01; **: p<0.05; *: p<0.10
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Table 5: Estimation results Services (trade + transport + business services)

Variable I I I v A\ VI
Constant 69.6 (3.7)*** 67.4 (4.2)%** 71.4 (4.6)*** 70.7 (4.0)*** 70.7 (4.4)*** 72.3 (5.2)%**
Population density 3.49 (0.89)*** | 3.57 (0.92)*** | 3.30 (0.97)*** | 3.43 (0.90)*** | 3.36 (0.83)*** | 3.26 (0.95)***
Average firm size -0.68 (0.29)** -0.51 (0.35) -0.69 (0.35)* | -0.75 (0.33)** -0.71 (0.38)* -0.73 (0.39)*
Start-up rate (99-05) -0.01 (0.19) 0.14 (0.26) | -0.266 (0.340) -- -- -
lagged Start-up rate (93-99) - -- -- -0.07 (0.18) -0.09 (0.18) -0.22 (0.32)
Dempl (00-06) -0.305 (0.125)%**

Dempl (00-06) x Start-up rate 0.026 (0.012)*

lagged Dempl (93-99) -0.05 (0.08)
lagged Dempl x lagged Start-up 0.00 (0.01)
rate

Dummy Trade -0.07 (2.05) 1.77 (2.25) 0.61 (1.85) 1.07 (2.02
Dummy Transport -- -- -- --
Dummy Business Services -1.56 (1.97) 0.22 (2.11) -0.71 (1.43) -0.36 (1.70)
R-squared 0.16 0.17 0.21 0.16 0.17 0.17
adjusted R-squared 0.14 0.13 0.16 0.14 0.13 0.12
loglikelihood -370.78 -370.15 -367.03 -370.71 -370.15 -369.96
N 118 118 118 118 118 118

Note: Pooled OLS regressions for Services sectors (outliers excluded), standard errors in parentheses,
Dependent variable: Mu x 100 (mobility rate), ***: p<0.01; **: p<0.05; *: p<0.10
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Conclusions

We investigated the impact of start-up rates on a measure of competition between incumbent
firms called mobility. Based on Joseph Schumpeter's theory of creative destruction we
hypothesised that the mobility rate is positively influenced by start-up rates. New firms
challenge existing firms by introducing new products and services and market selection will
cause the best firms to survive and grow and the least competitive firms to downsize or exit.
This should be reflected in a higher mobility rate.

We tested our hypothesis by estimating a regression model, at the region-sector level for the
Netherlands, where the mobility rate is explained by (lagged) startup rates and control
variables. Using data for 40 regions and five sectors over the period 1993-2006 we found that
the effect of start-ups on mobility varies by sector. In particular, we found a strong positive
effect for industry sectors (manufacturing and construction) but a much smaller effect for
services sectors.

Our results suggest there are differences in the types of entry between sectors and in the roles
start-ups play in these sectors. Possibly, manufacturing start-ups enter because of perceived
business opportunities based on innovations. By competing on innovation, the start-ups
stimulate competition between incumbents as well, resulting in higher mobility rates. In the
service industry, to the contrary, start-ups may be followers reacting to growing markets. Start-
ups would then increase the scope of markets, but they do not fuel competition as such. Our
results suggest this may be particularly valid for the sectors trade and transport. The relation for
the sector business services may be different from trade and transport as our results imply a
larger (but still small) effect of start-ups on mobility in this sector, compared to trade and
transport. Future research should further investigate these sector differences in the relation
between start-up rates and mobility rates.
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