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ABSTRACT. New knowledge on the factors behind the
choice of plant entry scale is important for understanding
the entry process and the recruitment decisions of new
plants in different sectors of the economy. The purpose of
this paper is to evaluate the effect of various industry
attributes on plant start-up size, measured with employ-
ment, using data on the entire Finnish business sector.
The paper extends previous research by examining the dif-
ferences between manufacturing and services and by using
a richer set of explanatory variables. The relative impor-
tance of the covariates for different-sized entrants is taken
into account by using a quantile regression approach. The
results for manufacturing and services are remarkably
similar. However, the findings imply that in the future
analysis it is also important to consider the effect of the
regional availability of educated and experienced work
force on plant start-up size in these two sectors. The find-
ings on the importance of scale economies and industry
turbulence in determining start-up size correspond to the
earlier studies. The results also show that single plant and
multiplant entrants face a rather different entry environ-
ment. In addition, the employment share of foreign-owned
entrants in the industry has to be taken into account.

KEY WORDS: entry, industry differences, quantile regres-
sion, start-up size.
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1. Introduction

New firms play a fundamental role in the econ-
omy by creating a large number of new jobs and
introducing new product innovations and tech-
nology enhancements in the markets. Since entry
is a response to perceived profit opportunities,
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new firms drive prices towards the competitive
level and improve efficiency in the industry.
Through displacement effects and competitive
pressures entrants speed up creative destruction
which is often seen as an inevitable prerequisite
for the evolution of the markets.

There is a vast literature on the extent and
determinants of entry and on the post-entry per-
formance of firms and plants (Geroski, 1991;
Caves, 1998). It has been found that regardless of
the industry or time period, there is a considerable
amount of entry in the economy. Typically, enter-
ing firms are small and a large fraction of them
exit within a short period after entry. Many empir-
ical studies have also concluded that start-up size,
measured with employment, is an important deter-
minant of the likelihood of survival facing a new
firm after entry. More precisely, there is a positive
relationship between start-up size and the chances
of survival (Mata and Portugal, 1994; Audretsch,
1995)."! Furthermore, entrant’s size has an effect
on its subsequent growth. Among others Evans
(1987) and Dunne et al. (1989) have shown that
small firms have higher growth, which may be due
to the cost disadvantage induced by operating at a
sub-optimal size.

Acs and Audretsch (1989) and Mata (1991)
have taken into account the fact that small and
large-scale entry may be affected by different fac-
tors by using as the dependent variable the small
firm entry share or the numbers of small and
large entrants. However, to my knowledge, there
are only a few earlier studies examining directly
the determinants of the scale at which a firm or a
plant enters, namely, the studies by Mata and
Machado (1996) and Gorg et al. (2000). Further-
more, these studies are based solely on manufac-
turing data with fairly short time periods and
limited coverage of explanatory variables. New
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information on the determination of plant start-
up size in different sectors of the economy may
be very useful for the decision making in indus-
trial and labour market policy. Examining the
choice of entry scale may also create new knowl-
edge about the factors behind employment crea-
tion and recruitment decisions of new plants.

The purpose of this paper is, firstly, to study
the industry-level and regional determinants of
plant start-up size in the Finnish business sector
during the years 1989-2000, i.e. including also
the service sector besides manufacturing. Examin-
ing non-manufacturing sectors is important since
these sectors cover a large share of all small busi-
nesses and the effect of industry characteristics
on the entry scale may be quite different in this
environment. Very small entrants may not
respond to market conditions to the same extent
as large entrants do. In addition, human capital
factors may play a different role in manufactur-
ing and services. Second, a richer data set on
manufacturing, containing information on vari-
ous aspects of industry performance and compet-
itive environment, is used in order to extend the
previous empirical literature. Third, the data
allows the sensitivity analysis of the results to the
different data sets and size thresholds used. In
addition, possible business cycle effects on plant
start-ups can be controlled for when panel data
is used. Plant is chosen as a unit of analysis
instead of firm, because decisions regarding the
purchase of factors of production, including
labour, are usually made at the plant level. More
importantly, changes in ownership and legal sta-
tus do not affect the plant identification code.

Previous studies have found that industry-level
variables describing, for example, industry scale
economies, growth and turbulence, are important
determinants of start-up size. However, according
to Mata and Machado (1996), industry attributes
may have different effects on small and large-
scale entrants. In addition, there are vast differ-
ences in firm start-up size even within narrowly
defined markets. These findings emphasise the
importance of taking into account the size-related
plant-level heterogeneity in addition to the indus-
try-level factors. However, the sources of this
heterogeneity generally remain unobserved due to
the lack of micro-level data that would be
comprehensive enough. As a consequence, the

previous studies have used quantile regression
techniques where the effect of the covariates is
allowed to vary across plants over the size distri-
bution. In economics the number of empirical
applications using more flexible quantile regres-
sion methods has been rapidly increasing in
recent years (Koenker and Hallock, 2001).

Theoretical literature on the choice of firm
start-up size is scarce. However, there are four
alternative approaches explaining the determi-
nants of optimal firm size in general (You, 1995).
In the traditional technological approach firm size
is determined by technical and allocational
efficiency. However, this approach cannot explain
the vast heterogeneity in firm size, because it relies
on the concept of the representative agent. As a
result, more advanced approaches have been
developed. In the transaction cost approach (or
institutional approach) firm size is determined by
transaction cost efficiency, whereas in the indus-
trial organisation approach size distribution is
explained by market power. Lastly, the growth lit-
erature focuses on the dynamics of the size distri-
bution of firms. This approach includes stochastic
models, life-cycle models and evolutionary models
of firm growth. It may be argued that the growth
literature is more appropriate in explaining differ-
ences in start-up size than the theories explaining
the size differences of existing firms in equilibrium.

Jovanovic’s  (1982) life-cycle model, for
instance, assumes that firms enter at a similar
scale. Since firms have no prior knowledge about
their true ability, a typical entry is at a small scale.
The model implies that young and small firms
show on average higher and more volatile growth
rates but also have lower survival rates. Survival is
unaffected by start-up size but it is heavily condi-
tioned on growth. According to Cabral (1995),
firms enter at a small scale especially if entry
involves sunk costs which cannot be recovered in
the case of failure. It should be noted that the
determinants of entry size may be to some extent
related to the determinants of entry, which are
described in the theoretical models on firm entry.
It has been found, for example, that different-sized
entrants respond to entry barriers in different ways
(Mata, 1991).

The paper is organised as follows. Section 2
presents the data used and gives some evidence
on the inter-industry differences in plant start-up
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size and average plant size. The empirical frame-
work and explanatory variables related to start-
up size are introduced in Section 3. Section 4
presents the empirical results including a compar-
ison of the results for manufacturing and ser-
vices, and an extended model for manufacturing.
Finally, Section 5 concludes and discusses the
possibilities for further research.

2. The size of entering plants
2.1. The data

The first data source used is the Business Regis-
ter (BR) of Statistics Finland, which allows the
inclusion of other sectors of the economy besides
manufacturing in the analysis. The BR covers
registered employers and enterprises subject to
value added tax in Finland annually over the
period 1988-2001.7 In addition, plant-level data
is available. A plant or an establishment is
defined as a production unit of an enterprise that
produces as similar goods or services as possible,
and usually operates at a single location. Only
active production plants are included in the anal-
ysis, not for example, headquarters or service
units. The BR contains basic information on
plant location, industry, ownership, sales and
employment. The number of employees com-
prises paid employees and entrepreneurs. The
number is given in terms of full-time workers.
Information on average employee characteristics
in each plant over the period 1988-2000 can be
linked to the BR from the PESA data (Plant-
level Employment Statistics Data on Average
Characteristics) formed by linking the Business
Register and the Employment Statistics of Statis-
tics Finland (Ilmakunnas et al., 2001).

However, there are some problems with longi-
tudinal linkages in the BR, due to changes in tax-
ation and statistical practices. These statistical
reforms have had an effect especially on the cov-
erage of the smallest plants in a few particular
years. Therefore, in order to produce as reliable
a series as possible, only plants with at least three
employees are included.> An entry or a start-up
is defined according to the year when a plant
appears for the first time in the BR during the
period 1988-2000, so entries in 1988 cannot be
identified. Hence, the interest is on genuinely new

plants but it is possible that they are new subsidi-
aries of existing firms. The actual birth dates for
a firm cannot be identified due to possible
changes in ownership structure, whereas plant
identification code does not change after entry.
Diversified entry, i.e. changing industry, is not
considered as a start-up when the data comes
from the BR. In addition, it should be noted that
due to the cut-off limit, these plants may have
existed before the first observation with less than
three employees. Entry is thus actually defined
according to the time when a plant reaches the
size of three employees, which is treated as the
plant’s birth year. As a consequence, the period
analysed covers the start-ups during the period
19892000, and the final data set used in the
comparison of manufacturing and services con-
sists of 69 322 observations on plant start-ups.*

The second data source used in this study is
the Longitudinal Data on Plants in Manufactur-
ing (LDPM) of Statistics Finland, which is based
on the annual Industrial Statistics surveys over
the period 1974-2001 (Ilmakunnas et al., 2001).
The Industrial Statistics covers, in principle, all
Finnish manufacturing plants with five employees
or more. Smaller plants are included only if their
turnover corresponds to the average turnover in
firms with 5-10 employees. However, over the
period 1995-2001 the sample is smaller, i.e. only
plants that belong to firms with at least 20 per-
sons are included. Therefore, these years cannot
be included in this analysis. The information con-
tent of the LDPM is more extensive, i.e. it
contains information on various plant-level vari-
ables, including employment, output, value added
and capital stock.” The employment figures are
reported as annual averages. The number of
hours worked are also reported.®

A plant is considered as a start-up when it
appears for the first time in the LDPM during the
period 1974-1994. Hence, also transitions from
outside manufacturing are now considered as
entries. However, these broad industry changes
are probably not very common. In addition, the
fact that only those plants that do not appear in
the files during the whole period 1974-1980 are
defined as entrants increases the confidence that
entrants really are genuinely new plants in the
data. The size cut-off of five employees has also
been used by Mata and Machado (1996) and Gorg
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et al. (2000). Subsequently, the period analysed Table I describes the size distribution of new

covers the start-ups during the period 1981-1994, plants in both data sets separately for manufac-

and the final data set used in the extended model turing and services. Plant size is measured with

for manufacturing consists of 4,739 observations the number of employees. According to the BR

on plant start-ups. data, the number of entries is exceptionally high
TABLE 1

Descriptive statistics for plant start-up size 1989-2000 (BR) and 1981-1994 (LDPM)

Year N Mean SD Median Min Max Skewness Kurtosis
Manufacturing (the BR data)

1989 1262 10.96 41.25 4.10 3.00 998.00 16.32 334.23
1990 1156 8.90 23.88 4.00 3.00 400.00 10.08 131.44
1991 690 10.09 24.14 4.10 3.00 276.00 7.60 71.77
1992 585 10.97 30.02 4.30 3.00 415.00 9.16 103.12
1993 978 8.66 23.24 4.10 3.00 367.00 9.57 113.04
1994 820 8.47 19.70 4.10 3.00 306.00 8.71 99.45
1995 856 10.72 36.62 4.00 3.00 555.70 10.01 120.74
1996 817 11.02 4391 4.00 3.00 857.10 12.37 197.53
1997 821 8.23 18.67 4.00 3.00 274.50 9.31 108.48
1998 637 10.07 30.08 3.90 3.00 568.00 12.08 198.6
1999 541 13.11 45.67 3.90 3.00 592.10 9.44 105.36
2000 651 13.03 44.95 4.80 3.00 779.80 11.77 169.15
All 9814 10.17 32.90 4.00 3.00 998.00 13.54 260.32
Services (the BR data)

1989 5312 8.41 28.95 3.80 3.00 1300.00 22.78 825.78
1990 5874 7.75 19.55 3.80 3.00 568.50 14.21 285.3
1991 3445 7.50 21.58 3.90 3.00 770.00 21.64 640.6
1992 2974 8.36 16.20 4.00 3.00 241.00 7.48 76.72
1993 3602 6.17 10.43 3.90 3.00 231.00 10.68 168.5
1994 3959 6.33 11.12 4.00 3.00 264.00 11.03 175.73
1995 3908 8.12 37.78 3.80 3.00 1222.00 21.97 589.59
1996 3836 6.01 10.02 3.70 3.00 220.00 9.20 121.77
1997 4007 6.74 20.97 3.80 3.00 658.60 19.73 506.51
1998 3774 6.46 13.12 3.70 3.00 355.10 13.99 276.91
1999 3675 7.88 20.62 3.90 3.00 685.50 15.71 385.8
2000 3977 8.03 17.31 4.00 3.00 355.00 10.52 153.64
All 48343 7.35 20.90 3.80 3.00 1300.00 24.39 1006.97
Manufacturing (the LDPM data)

1981 299 21.78 33.55 12.00 5.00 321.00 5.40 38.25
1982 775 18.93 47.06 10.00 5.00 746.00 10.83 141.63
1983 280 19.76 29.79 11.00 5.00 336.00 6.37 54.51
1984 360 22.08 36.15 11.00 5.00 313.00 5.05 29.87
1985 201 31.86 59.28 14.00 5.00 489.00 4.87 28.55
1986 222 31.49 53.78 16.00 5.00 508.00 5.12 33.38
1987 354 31.46 78.01 13.00 5.00 744.00 6.66 50.27
1988 243 29.65 70.81 12.00 5.00 824.00 8.07 78.69
1989 256 42.82 105.00 14.00 5.00 995.00 5.58 37.39
1990 271 35.58 57.52 16.00 5.00 548.00 4.72 30.55
1991 825 19.07 32.97 11.00 5.00 586.00 9.01 120.69
1992 270 24.94 57.10 12.00 5.00 813.00 10.45 137.11
1993 207 19.86 31.12 11.00 5.00 287.00 5.53 37.25
1994 176 23.89 32.05 13.00 5.00 237.00 3.88 19.07
All 4739 24.86 53.48 12.00 5.00 995.00 8.51 97.86

Note: ' Mean start-up size without the largest outliers (start-ups with more than 500 employees) was 9.56 employees in manufac-
turing and 7.12 employees in services using the BR data. The corresponding value for the LDPM data was 22.89 employees.
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in 1989 and 1990 in both sectors, whereas it has
decreased during the recession years at the begin-
ning of the 1990s.” As expected the mean size of
an entering plant is higher in manufacturing than
in services. In addition, the standard deviation of
size is clearly higher in manufacturing.® However,
the quantile regression method used is not very
sensitive to outliers. Both the high coefficient of
skewness and the median which is lower than the
mean imply that the size distribution is highly
skewed to the right.

It can be seen that the number of entries in
the LDPM data has been higher than usual in
1982 and 1991. The latter can be explained by
the increased number of small plants in the
Industrial Statistics sample in 1991.° The average
start-up size is considerably higher than in the
BR data, 24.86 employees with a standard devia-
tion of 53.48. Naturally, this is mainly due to the
higher size cut-off limit.'® The size distribution is
still clearly dominated by the small plants. Med-
ian is higher than in the BR data but notably
lower than the mean. Differences in the largest
start-up sizes in the two data sets are probably
due to different definitions of entry.

2.2. Start-up size by industry

There are large inter-industry differences in plant
size due to different roles played by scale econo-
mies, capital intensity and technology in different
sectors of the economy. These differences in opti-
mal size have an effect on the typical start-up size
in the industry. Table II lists 2-digit industries in
the order of average start-up size during the per-
iod 1989-2000 using the BR data.'! The average
start-up size can be compared with the average
size of plants in each industry. The table reports
also the relative size of entrants with respect to
all plants and the number of start-ups and plants
in the industry. Average start-up size varies from
37.1 employees in the manufacture of pulp and
paper to three employees in tobacco products.
The average plant size varies from 241.6 employ-
ees in tobacco products to 6.8 employees in col-
lection, purification and distribution of water. At
the 3-digit industry level used in the regression
analysis the variation is likely to be even higher.
The relative size of entrants with respect to all
plants is on average 0.43 in the total business

sector. This reflects the fact that the entrants’
share of the number of plants in the sample is
10.8%, whereas the employment share of new
entrants is only 4.6%. On the other hand, the
small plants’ share of all entering plants is 99%
when plant is considered to be small if it has less
than 100 employees. The small entrants’ share of
all new employment is 83%. The last column in
Table II gives the entry penetration rate in each
industry measured as the share of employment in
start-ups relative to total industry employment.
It can been seen that in most industries
entrants’share of employment is very low. There
are only a few industries with entry penetration
rate higher than 10%. This corresponds to the
earlier findings on entry penetration (see e.g.
Geroski, 1991, pp. 16-23).

Figure 1 presents the evolution of average
plant start-up size in relation to the average size
of all plants over the period 1989-2000, sepa-
rately for the whole business sector, manufactur-
ing and services.'”> The figure shows that the
relative size of entrants in manufacturing is con-
siderable lower than the relative start-up size in
the service sector. This reflects the fact that most
of the service sector plants are rather small. In
addition, the variation of relative start-up size is
slightly higher in services. There are some peaks
in the relative start-up size, i.e. in 1992 and 1995.
In addition, at the end of 1990s there is a clear
upward trend in all sectors. These changes may
be due to changes in the statistical system or the
effect of a temporary increase in the number of
larger start-ups.'?

The relative size of entrants in manufacturing
over the period 1981-1994 based on the LDPM
data is presented in Figure 2. The earlier years
show that there has been an increasing trend in
the relative start-up size during the 1980s, which
is mostly due to two large jumps in 1985 and
1989. However, this figure gives a completely dif-
ferent picture of the relative start-up size in man-
ufacturing over the years 1989-1994. Contrary to
the rather stable pattern of the relative entry size
around 25% in Figure 1, Figure 2 shows a rela-
tive entry size that is highly fluctuating between
30 and 60%. It should be noted that there are
many differences in these two data sets when it
comes to the coverage of plants in terms of size
threshold, definition of entry and differential
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treatment of small multiplants in the LDPM.'"*
This leads to a larger number of observations in
the BR in most years. However, the higher cut-
off for the LDPM sample alone does not explain
the peaks in 1989 and 1990. The peaks may also
be partly due to an exceptionally large number
of very large start-ups in these years. Even
though these differences cannot be fully
explained, this finding puts special emphasis on
the importance of taking into account the effect
of data set used on the results.

3. The determinants of plant start-up size
3.1. Industry attributes and start-up size

The data content in the BR allows the use of
similar covariates as the earlier studies. As an
extension, the results for manufacturing and ser-
vices can be compared. Furthermore, the model
can be extended by using additional covariates.
The BR data allows the inclusion of human capi-
tal variables, whereas the richer LDPM data set
allows the construction of variables describing
industry-level profitability, capital intensity and
investments. In addition, industry-level data on
R&D activity and foreign trade is available for
manufacturing.

Variables describing structural barriers to
entry and the possibility of strategic action of
incumbents against the entrants are the most
important deterrents of entry, whereas higher
industry profits and demand attract more entry.
These factors are likely to affect entry differently
depending on the scale of entry. Earlier studies
by Mata and Machado (1996) and Goérg et al.
(2000) have characterised some important rela-
tionships between industry attributes and start-
up size. Scale economies are clearly an important
determinant for plant start-up size. Higher Mini-
mum Efficient Scale (MES) increases the cost dis-
advantage faced by sub-optimal entrants and
worsens their competitive position. Hence, higher
MES is expected to increase the start-up size.
Mata and Machado have found that large firms
are created only in those sectors which are char-
acterised by considerable economies of scale but
at the same time smaller firms are not deterred
from entering the market.
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Figure 1. The relative size of entrants in broad sectors 1989-2000 (the BR data).
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However, in markets where a large number of
plants operate below MES small entrants may
have better chances of being successful. They
may overcome the scale-related disadvantages by,
for example, occupying a niche with a differenti-
ated product or taking advantage of the more
flexible organisational structure small units often
have. Sub-optimal scale, which is measured as
the proportion of industry employment in plants
smaller than MES, describes this within industry
heterogeneity. A large number of plants operat-
ing below MES may simply reflect the fact that
large and small plants do not compete with each
other, so small entrants do not necessarily suffer
from any cost disadvantage resulting from ineffi-
cient size. Thus, a negative relationship is

1987

1988
1989
1990
1991 4
1992
1993
1994

The relative size of entrants in manufacturing 1981-1994 (the LDPM data).

expected between sub-optimal scale and start-up
size."”

Choosing to enter at a small scale, entrants
intend to reduce the likelihood of aggressive
response from incumbents because the payoff of
retaliatory behaviour against small entrants is
likely to be small. In large markets the competi-
tive and retaliatory action against entrants is
likely to be less severe. Furthermore, the poten-
tial for increasing market share in the future will
be higher. Subsequently, for a given MES, the
larger the market size measured with the natural
logarithm of industry employment, the larger the
expected entry scale. If the markets are growing
fast, the likelihood of survival is greater and the
reactions from incumbents are weaker, so a
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higher start-up size is possible. Industry growth
is measured as the logarithmic difference in the
industry employment between consecutive years.
Similarly to earlier studies, industry turbulence is
used as an indirect measure for sunk costs faced
by entrants. Mata and Machado suggest measur-
ing industry turbulence as the product (instead of
the sum) of employment weighted entry and exit
rates. The advantage of this new measure is that
it attains high values only if both entry and exit
are high suggesting that the sunk costs in the
industry are low. Since low sunk costs reduce the
losses in case of failure and increase the benefits
of exploiting the existing scale economies, indus-
try turbulence is expected to be positively related
to the scale of entrants.

The regional availability of experienced and
educated work force may be important for the
choice of start-up scale. Increased supply of high-
skilled workers may improve the entrant’s oppor-
tunity to raise productivity through learning by
doing and R&D, which increases the chances of
survival and thus start-up size. Hence, the previ-
ous studies could be extended by controlling for
the regional composition of work force, which
could be measured with the average education
and experience of the employees and the share of
women in each region.

In the second section the focus is on manufac-
turing only. This allows the introduction of vari-
ous new variables describing the ownership
structure of entering plants as well as industry
structure and performance. The choice of start-up
scale reflects differences in perceived ability and
expectations about efficiency and profitability.
Plants belonging to firms with more than one plant
may gain from the previous experience, accumu-
lated managerial knowledge, and financial or dis-
tribution channels of their parents. This probably
makes them more certain about their future per-
formance, which may result in larger start-up size.
Hence, the employment share of entering multi-
plants in the industry is also controlled for. Corre-
spondingly, higher employment share of entering
foreign-owned plants may increase the start-up
size. It can be argued that foreign-owned firms
have better initial conditions and more funding
available, which allows larger scale of operations
at start-up. On the other hand, the presence of
new foreign-owned firms in the markets may have

an impact on the entry size of domestic firms
through introducing higher levels of competition,
lower prices and increasing demand in the mar-
kets.'¢

Industry profitability is described with the price-
cost margin, which is measured as the difference
between the industry value added and costs of
labour and raw materials in relation to the industry
value added. Thus, it captures differences in tech-
nology, demand conditions and the intensity of
competition between industries, and is expected to
be positively related to entry in general. However,
small-scale entry may be less affected by industry
profitability because small entrants often rely on
new product innovations or market niches. The
standard deviation of price-cost margins in the
industry is included as a measure of market hetero-
geneity, which may increase the entry scale as there
are higher profit opportunities.

High capital requirements impede especially
small-scale entry, so higher capital intensity in the
industry is expected to increase start-up size.
Investment rate measures capacity expansion in
the industry and can be seen as a sign of strategic
action against new entrants, which also decreases
the expected start-up size. R&D intensity, mea-
sured as R&D expenditures per employee, may be
thought of as measuring product differentiation
effort which is directed towards deterring entry.
This may result in entrants preferring smaller
start-up size. However, since small plants have an
evident scale disadvantage in innovative activity,
high R&D intensity may also increase the entry
scale. In markets with high export intensity growth
potential is greater and economies of scale can be
exploited more easily. As a result, a higher start-
up size can be expected. On the other hand, import
penetration measures the extent of foreign compe-
tition in the industry that may decrease the
chances for survival of inefficiently scaled entrants.

3.2. Quantile regression approach

Ordinary least squares estimation is restricted to
measuring the effect of covariates on the condi-
tional mean of the dependent variable. It does not
take into account the plant-level heterogeneity
which is likely to have an effect on the estimated
coefficients. It is very likely that the effect of the
industry-level covariates on start-up size will vary
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across different-sized plants in the industry. The
regression quantiles estimator developed by Koen-
ker and Bassett (1978) allows for this neglected
heterogeneity and enables the evaluation of the
determinants of plant start-up size at various
quantiles of the plant size distribution. Thus, it
provides a more complete picture of the relation-
ship between industry characteristics and plant
start-up size. In addition, quantile regression is
robust to outliers and deviations from normality,
and equivariant to monotonic linear and non-lin-
ear transformations of the dependent variable.

The most common form of quantile regression
models is median regression, where the objective
is to estimate the median of the dependent vari-
able, conditional on the values of the indepen-
dent variables. Median regression minimises the
sum of the absolute residuals rather than the
sum of squared residuals. Generalised quantile
regression allows the estimation of the other
quantiles of the distribution.

The quantile regression model can be viewed as
a location model. Let {y;:i=1,...,n} be a ran-
dom sample on a random variable Y having distri-
bution function F. Then the 0th sample quantile,
0 < 6 < 1, may be defined as any solution to the
minimisation problem:

fglellgl{ Do Oyi—bl+ Y (1 0)|yi_b|}-

iyi=b iyi<b

The analogue of the linear model for the 6th quan-
tile is defined in a similar manner. Let
{x;:i=1,...,n} denote a sequence of (row)
K-vectors and suppose {y; :i=1,...,n} is a ran-
dom sample on the regression process
u; = y; — x}p having distribution function F. Then
the fth regression quantile, 0 < 6 < 1, is defined
as any solution to the minimisation problem:

min Z 0)y; — xib| + Z (1= 0)]yi —xp| 5.

K
beR iyi=xh iiy; <Xxib

4. Results
4.1. Comparison of manufacturing and services

There may be vast differences between the pat-
terns of start-up size in manufacturing and the

service sector. One of the main differences
between manufacturing and the service sector is
the absence of scale economies in services. As a
consequence, in services a lower start-up size is
possible. This is consistent with the observation
of mean plant size of 13.0 employees for services
and 38.2 employees for manufacturing. Instead
of scale economies, the entry process in services
may depend more on other industry-level and
regional characteristics.

In order to compare the results for manufac-
turing and services with the previous results by
Mata and Machado (1996) and Gorg et al.
(2000), a regression model which is comparable
to the earlier studies is first estimated. Hence, the
model includes as explanatory variables MES,
sub-optimal scale, industry size, industry growth
and turbulence. It has been suggested that the
size distribution is approximately lognormal,
although empirical results do not always support
this assumption. In addition, there are some
extreme observations in the data and the differ-
ences in start-up size between manufacturing and
services may be large. Hence, in the regressions
the logarithm of employment during the year of
entry is preferred as a measure for plant start-up
size.

The definitions of the variables used in the
paper are described more thoroughly in Table I11.
In the regression analysis industry attributes are
calculated at the 3-digit industry level using the
Standard Industrial Classification (SIC) adopted
in 1995, which amounts to having information on
181 industries (101 manufacturing industries). All
explanatory variables are measured at the year of
start-up. The descriptive statistics for manufactur-
ing and services are reported in Table IV. As
expected, the average start-up size in services is
lower than in manufacturing, both according to
the mean and the median. Furthermore, the opti-
mal scale according to MES is considerably
higher in manufacturing than services, whereas
the proportion of sub-optimal scaled plants is
higher in services. Industry turbulence is some-
what higher in services.

Table V shows the OLS and quantile regres-
sion estimates for manufacturing using the BR
data with size cut-off of three employees. All esti-
mations include time dummies in order to con-
trol for the cyclical effects.!” Moulton (1990)
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TABLE III
Variable definitions

Variable

Description

Start-up size
Scale economies

Sub-optimal scale
Small plant cost
disadvantage
Industry size
Industry growth
Turbulence

Average experience

Average education
Share of women
Share of multiplant
entrants

Share of foreign-owned
entrants
Profitability
Variability of profits
Capital intensity
Investment rate
R&D intensity
Export intensity
Import penetration
Year dummies

Logarithm of the number of employees at start-up

Mean size of the largest plants in each industry accounting for one half of the industry’s
employment (Comanor and Wilson, 1967)

Proportion of industry’s employment in plants smaller than MES

(Small plant (with less than industry average number of employees) sales or shipments/
Employment)/(Industry sales or shipments/Employment)

Logarithm of the number of employees in the industry

Logarithmic change in industry employment in two consecutive periods

(Employment of entrants/Total number of employees in the industry) * (Employment of exits/
Total number of employees in the industry)

Average seniority (=number of months in the firm) of the employees in the region

in the previous year

Average number of schooling years in the region in the previous year

Average share of women employment in the region in the previous year

Share of employment in entering plants that belong to firms with more than one plant

Share of employment in entering plants where in excess of 50% of the equity is held by
non-Finnish residents

Price-cost margin = (Value added — Wages — Materials)/Value added in the industry
Standard deviation of price-cost margins in the industry

Industry capital-labour ratio

Gross investments/Gross output in the industry

R&D expenditures/Number of employees in the industry

Exports/Gross output in the industry

Imports/(Gross output + imports — exports) in the industry

Dummy variables for different entry years (reference groups are the first years in the analyses,
i.e. 1981 and 1989)

TABLE IV

Descriptive statistics for manufacturing and services using the BR data

Variable N Mean SD Median Min Max
Manufacturing

Start-up size 9814 1.690 0.779 1.386 1.099 6.906
Scale economies 9814 0.064 0.072 0.048 0.004 1.202
Sub-optimal scale 9814 0.397 0.078 0.387 0.000 0.757
Industry size 9814 8.757 1.069 9.131 1.435 10.366
Industry growth 9797 0.003 0.152 —-0.002 -1.211 1.215
Turbulence 9814 0.004 0.017 0.001 0.000 0.458
Average experience 9814 0.124 0.015 0.121 0.091 0.172
Average education 9814 11.740 0.345 11.717 11.036 12.641
Share of women 9814 0.407 0.035 0.409 0.307 0.494
Services

Start-up size 48343 1.570 0.654 1.335 1.099 7.170
Scale economies 48343 0.022 0.019 0.018 0.003 0.726
Sub-optimal scale 48343 0.519 0.083 0.510 0.000 0.821
Industry size 48343 9.424 1.039 9.686 1.194 10.857
Industry growth 48196 0.023 0.122 0.027 -1.010 1.067
Turbulence 48343 0.013 0.029 0.005 0.000 0.927
Average experience 48343 0.121 0.016 0.118 0.091 0.172
Average education 48343 11.848 0.392 11.798 11.036 12.641
Share of women 48343 0.413 0.036 0.419 0.307 0.494

Note: ' Scale economies and average experience were divided by 1 000 to generate easily readable coefficients.
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TABLE V

Quantile regression results for manufacturing and services using the BR data

Quantiles OLS 0.15 0.25 0.50 0.75 0.90
Manufacturing (SIC 15-37, 9 797 observations)
Scale 2.410 0.185 0.532 1.666 5.431 7.249
economies (0.338)*** (0.082)** (0.142)%** (0.405)*** (0.678)*** (1.562)%**
Sub-optimal 0.049 0.036 0.072 0.210 0.769 0.217
scale (0.176) (0.024) (0.053) (0.136) (0.279)*** (0.712)
Industry 0.025 0.001 0.004 0.010 0.027 0.053
size (0.013)* (0.001) (0.003) (0.007) (0.019) (0.039)
Industry 0.007 0.000 0.008 0.019 —-0.047 -0.212
growth (0.088) (0.011) (0.022) (0.069) (0.159) (0.252)
Turbulence 6.372 1.693 3.812 7.067 5.724 20.492
(0.701)*** (1.126) (1.263)%** (1.472)%** (4.370) (9.595)**
Constant 1.318 1.086 1.084 1.120 1.063 1.700
(0.165)*** (0.023)%** (0.042)%** (0.113)%** (0.235)%** (0.573)***
R’ 0.075
F (Hy: p;=0) 22.16%** 306.39%** 214.55%** 102.22%** 148.18%** 82.73%**
Services (SIC 50-74, 48 196 observations)
Scale 7.223 0.442 2.340 6.996 17.028 22.344
economies (1.770)%** (0.358) (1.015)** (2.100)*** (4.445)%** (5.531)***
Sub-optimal —-0.419 0.021 0.016 0.104 0.170 —-0.841
scale (0.282) (0.021) (0.130) (0.260) (0.554) (0.861)
Industry 0.018 0.000 0.000 0.005 0.015 0.031
size (0.016) (0.000) (0.004) (0.011) (0.023) (0.040)
Industry 0.043 0.001 0.034 0.048 —-0.032 0.143
growth (0.085) (0.005) (0.023) (0.052) (0.119) (0.213)
Turbulence 2.625 0.199 0.762 1.638 3.670 3.779
(0.674)*** (0.152) (0.303)** (0.669)** (1.270)*** (1.352)%**
Constant 1.435 1.077 1.061 1.056 1.086 2.009
(0.208)*** (0.019)*** (0.101)*** (0.200)*** (0.390)*** (0.648)***
R 0.073
F (Hy: f;=0) 15.04%** 4.88 145.98*** 99.66*** 127.34%** 185.44%**

Notes: ! All estimations include time dummies. > Robust standard errors in parantheses. > *** ** and * indicate significant at 1%,

5% and 10% level, respectively.

showed that standard errors can be seriously
biased downwards when the effects of aggregate
explanatory variables on micro-level variables are
estimated, because the disturbance terms are cor-
related within groups. Therefore, heteroscedastic-
ity-consistent estimates of the standard errors
with clustering on industry have been calculated
for the OLS regressions (White, 1982).'® Simi-
larly, for the quantile regression results the esti-
mated standard errors have been derived by
bootstrapping (using 300 replications) and using
clustering on industry, which allows observations
to be independent across industries, but not nec-
essarily within industries.'"® According to Buchin-
sky (1998), bootstrapping is an appropriate and
well-behaving method for quantile regressions.
Especially in cases of heteroscedastic errors the

estimated standard errors can be understated if
bootstrapping is not used. Following Mata and
Machado the lowest quantile estimated is 0.15
due to the low variability of start-up size at the
left tail of the size distribution.

The results for manufacturing show that scale
economies have a highly significant, positive
effect on start-up size and the effect increases
towards the higher quantiles. However, according
to the OLS estimates the coefficient of sub-opti-
mal scale is positive, but not significant. Surpris-
ingly, it also turns out to be positive and
increasing in the quantile estimations, except for
the highest quantile. This contradicts the earlier
results by Mata and Machado and Goérg et al.
who find that the effect of sub-optimal scale on
start-up size is negative for all quantiles.
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However, the result may be affected by the high
correlation between MES and sub-optimal scale
(—0.53 in the total sample).”® As a consequence,
another variable describing small plant (with less
than industry average number of employees) cost
disadvantage, measured as the ratio of small

plant productivity to the industry average pro-
ductivity, was used alternatively, but this covari-
ate was insignificant in all quantiles.

Industry size is positive and increasing in all
estimations, but significant only in OLS. Previous
studies have also found that industry size does

TABLE VI
Quantile regression results on the effects of human capital in manufacturing and services

Quantiles OLS 0.15 0.25 0.50 0.75 0.90
Manufacturing (SIC 15-37, 9 797 observations)
Scale 2.404 0.185 0.550 1.656 5.367 7.810
economies (0.273)%** (0.085)** (0.094)*** (0.352)%** (0.643)%** (1.016)***
Sub-optimal 0.058 0.039 0.075 0.206 0.829 0.379
Scale (0.141) (0.025) (0.046)* (0.118)* (0.242)%** (0.493)
Industry size 0.025 0.001 0.004 0.010 0.034 0.059
(0.008)*** (0.001) (0.003) (0.006)* (0.013)** (0.028)**
Industry 0.006 0.003 0.007 0.017 —-0.033 —-0.198
growth (0.059) (0.009) (0.019) (0.037) (0.101) (0.148)
Turbulence 6.358 1.679 3.797 7.048 5.725 19.887
(0.894)*** (0.838)** (0.986)*** (1.153)%** (2.160)*** (6.857)%**
Average 0.001 —-0.000 0.000 0.000 0.001 0.003
experience (0.001) (0.000) (0.000) (0.001) (0.001) (0.003)
Average 0.139 0.002 0.013 0.026 0.155 0.388
education (0.050)*** (0.004) (0.017) (0.033) (0.076)** (0.142)***
Share of —-0.516 -0.017 0.069 0.035 —0.383 —-1.152
women (0.549) (0.027) (0.124) (0.258) (0.697) (1.449)
Constant —-0.148 1.075 0.904 0.812 —-0.685 -2.734
(0.639) (0.050)*** (0.220)*** (0.405)** (0.995) (2.059)
R? 0.076
F (Hy: p;=0) 12.47%%%* 248.70%** 224 83%** 120.15%** 192.99%** 176.15%**
Services (SIC 50-74, 48 196 observations)
Scale 7.323 0.424 2.469 7.318 17.179 23.674
economies (0.852)*** (0.244)* (0.537)%** (0.815)%** (2.141)*** (2.455)%**
Sub-optimal -0.352 0.021 0.051 0.234 0.262 —-0.525
scale (0.149)** (0.012)* (0.057) (0.102)** (0.237) (0.370)
Industry size 0.023 0.000 0.003 0.008 0.021 0.039
(0.008)*** (0.000) (0.001)* (0.004)* (0.009)** (0.017)**
Industry 0.032 0.001 0.037 0.042 —-0.021 0.062
growth (0.050) (0.002) (0.014)*** (0.032) (0.065) (0.147)
Turbulence 2.654 0.199 0.782 1.622 3.623 4.202
(0.384)*** 0.112)* (0.171)*** (0.361)*** (0.692)*** (0.783)***
Average 0.001 0.000 —-0.000 0.001 0.002 0.003
experience (0.001) (0.000) (0.000) (0.000)* (0.001)* (0.002)
Average 0.165 0.001 0.033 0.107 0.223 0.434
education (0.041)*** (0.001) (0.008)*** (0.022)*** (0.058)*** (0.118)***
Share of 0.973 0.002 0.100 0.525 1.279 2.544
women (0.334)*** (0.004) (0.050)** (0.183)*** (0.397)%** (0.862)***
Constant —-1.083 1.068 0.599 —-0.584 -2.302 —4.705
0.617)* (0.022)*** (0.129)%** (0.327)* (0.829)*** (1.631)***
R 0.081
F (Hy: fi=0) 20.84%** 7.51 653.92%** 315.106%** 406.27*** 679.22%**

Notes: ! All estimations include time dummies. > Robust standard errors in parantheses. > *** ** and * indicate significant at 1%,

5% and 10% level, respectively.
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TABLE VII
Descriptive statistics for manufacturing using the LPDM data

Variable N Mean SD Median Min Max

Start-up size 4739 2.658 0.854 2.485 1.609 6.903
Scale economies 4739 0.119 0.087 0.096 0.007 1.068
Sub-optimal scale 4739 0.418 0.075 0.410 0.090 0.779
Small plant cost disadvantage 4739 0.893 0.169 0.871 0.311 2.384
Industry size 4739 9.259 1.068 9.446 2.565 10.663
Industry growth 4737 -0.026 0.085 —-0.020 —0.543 0.660
Turbulence 4739 0.003 0.013 0.000 0.001 0.538
Share of multiplants 4739 0.255 0.272 0.171 0.000 1.000
Share of foreign-owned plants 4739 0.029 0.119 0.000 0.000 1.000
Profitability 4739 0.157 0.057 0.157 —-0.132 0.531
Variability of profits 4739 0.002 0.019 0.000 0.000 0.915
Capital intensity 4739 0.121 0.094 0.101 0.003 0.985
Investment rate 4739 0.052 0.025 0.049 0.001 0.439
R&D intensity 4739 0.068 0.118 0.032 0.002 1.049
Export intensity 4739 0.292 0.189 0.256 0.000 1.064
Import penetration 4739 0.294 0.227 0.286 -1.432 1.308

Note: ' R&D intensity was divided by 100 000 and scale economies, variability of profits and capital.

not have strong explanatory power. Similarly,
industry growth turns out to have no significant
effect on start-up size in manufacturing. Industry
turbulence has a clear positive effect on start-up
size and it becomes increasingly important as we
move upwards in the conditional size distribu-
tion. Overall, these results suggest that large
plants enter mostly those industries where scale
economies are important or sunk costs are low
(turbulence is high). This is in accordance with
the previous findings.?!

In the service sector the effects of scale econo-
mies and turbulence correspond to the results for
manufacturing. Only scale economies and turbu-
lence have statistically significant effects on plant
start-up size. Sub-optimal scale is again positive
for most quantiles. On the contrary, the alterna-
tive measure, small plant cost disadvantage,
turned out to be negative but insignificant in all
regressions.”? It can be concluded that, contrary
to the expectations, the results for services and
manufacturing seem to be surprisingly similar.?
This may be due to the limited number of
explanatory variables which may lead to the
omission of some relevant factors. For example,
the availability of skilled labour may be more
important for start-ups in services than in manu-
facturing. For example, high-tech service sectors
may be even more dependent on the availability

of educated and experienced employees in creat-
ing and implementing new innovations than the
manufacturing industries using high technology.

Table VI shows the results for manufacturing
and services when regional average education,
work experience and share of women employees
are controlled for. The regional division is based
on the regional classification of Statistics Fin-
land, where Finland is divided into 20 regions or
provinces corresponding to the so-called NUTS
level 3 of the European Union. To decrease the
possibility of simultaneity bias, human capital
variables are measured in the year previous to
start-up. According to the descriptive statistics
(Table 1V) plant start-ups in services are located
in regions where employees are on average more
educated but slightly less experienced than in
manufacturing. As expected, the share of women
is higher in services.

Inclusion of the human capital variables in
the model increases the significance of other
coefficients. The availability of educated person-
nel in the region seems to have a positive and
increasing effect on plant start-up size. This in
accordance with the hypothesis that the avail-
ability of qualified work force increases plant’s
prospects of survival and thus start-up size.
Another explanation may be that the shift in
demand towards better educated workers due to
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TABLE VIII
Quantile regression results for manufacturing using the LDPM data (4737 observations)

53

OLS 0.15 0.25 0.50 0.75 0.90
Scale economies 1.719 0.598 0.938 1.565 2.474 2.724
(0.310)*** (0.264)** (0.329)*** (0.507)*** (0.554)%** (0.487)***
Small plant cost —-0.247 —-0.307 —-0.346 -0.266 -0.257 —-0.060
disadvantage (0.102)** (0.093)*** (0.097)*** (0.117)** (0.152)* (0.171)
Industry size -0.021 -0.010 -0.018 —-0.033 -0.023 0.033
(0.018) (0.014) (0.018) (0.027) (0.034) (0.034)
Industry growth 0.333 0.196 0.284 0.232 0.375 0.761
(0.156)** (0.207) (0.191) (0.201) (0.256) (0.331)**
Turbulence 8.398 4.637 7.832 6.163 12.390 26.554
(2.408)*** (3.603) (3.514)** (4.902) (7.523)* (14.308)*
Share of 0.616 0.157 0.233 0.432 0.878 1.239
multiplant entrants (0.056)*** (0.053)*** (0.060)*** (0.097)*** (0.106)*** (0.146)***
Share of foreign- 0.351 0.095 0.256 0.191 0.431 0.665
owned entrants (0.124)*** (0.171) (0.147)* (0.199) (0.282) (0.330)**
Profitability 0.064 0.286 0.364 0.125 0.001 0.151
(0.401) (0.298) (0.398) (0.545) (0.456) (0.673)
Variability of 1.560 2.527 2.080 1.643 0.675 0.147
profits (0.348)*** (5.077) (5.434) (3.670) (3.109) (4.769)
Capital intensity 0.279 0.101 0.127 0.409 0.553 —-0.066
(0.224) (0.256) (0.261) (0.362) (0.436) (0.549)
Investment rate -0.121 0.232 -0.262 -1.404 -0.256 0.690
(0.878) (0.667) (0.746) (1.029) (1.195) (1.278)
R&D intensity -0.181 -0.269 -0.395 -0.237 —-0.185 0.096
(0.166) (0.166) (0.234)* (0.339) (0.411) (0.531)
Export intensity 0.060 0.106 0.095 0.180 0.124 -0.102
(0.149) (0.144) (0.164) (0.246) (0.289) (0.305)
Import 0.107 0.007 0.031 0.006 0.175 0.297
penetration (0.075) (0.088) (0.095) (0.129) (0.182) (0.201)
Constant 2.561 1.962 2.149 2.676 2.888 2.577
(0.205)*** (0.190)*** (0.237)*** (0.288)*** (0.371)*** (0.447)***
RrR? 0.146
F (Hy: 5; =0) 49.05%** 151.16%** 265.96%** 354, 13%** 458.22%%* 614.44%%*

Notes: ' All estimations include time dummies. > Robust standard errors in parantheses. > ***, ** and * indicate significant at 1%,

5% and 10% level, respectively.

recent changes in firms’ production technology,
i.e. skill-biased technological change, is reflected
in the results.>® It can be argued that this pro-
cess has increased the average level of education
of workers, and at the same time, average plant
(start-up) size has increased due to higher pro-
ductivity and increased competition. However,
education turns out to be more important for
start-ups in services, whereas in manufacturing
the effect is significant only for the largest
plants. This may simply describe the different
nature of these sectors, i.e. services having a
large share of small high-tech and business ser-
vices plants with highly educated employees. In
addition, it may be argued that physical and
human capital are more complementary in

services where larger plant size increases the
demand for skilled work force more than in
manufacturing.

Regions characterised by experienced work
force may include older firms in the mature
phase of their life cycle, which could be
expected to increase plant start-up size. How-
ever, these regions may also offer market
niches for new small plants. The effect of regio-
nal work experience, measured with worker
seniority, on the start-up size of service sector
plants turns out to be positive and somewhat
significant in the 0.5 and 0.75 quantiles. In man-
ufacturing the coefficient of experience is insig-
nificant. Using average age of employees instead
of seniority to approximate work experience did
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not change the results much. The average share
of female employees in the region also seems to
be more closely connected to start-up size in
services.”> The share of women is positively
related to the start-up size in services, whereas
in manufacturing the relationship is mostly neg-
ative and insignificant. Overall, the results seem
to indicate that it is important to consider the
different role of human capital in manufacturing
and services. However, it should be emphasised
that these results have to be interpreted with
caution because of possible simultaneity prob-
lems. In addition, the demand and supply effects
of regional skilled work force are difficult to
separate.

4.2. The extended model for manufacturing

In the second part of the analysis the model for
manufacturing is extended by using additional
covariates described earlier. For the LDPM data
industry attributes are calculated at the 4-digit
industry level using the SIC adopted in 1979,
which closely corresponds to the level used in the
previous analysis with the BR data.?® Table VII
presents the descriptive statistics for the analysis
using LDPM data. Comparison of the corre-
sponding variables shows that the mean values
for manufacturing are higher for the LDPM data
than the BR data, except for industry growth
and turbulence. This is most likely due to the
higher cut-off limit of five employees in the
LDPM data. In order to assess the sensitivity of
the results to the data set used, the basic model
comparable to Table V was estimated (not
reported). However, it should be noted that dif-
ferent size thresholds, time periods and defini-
tions of entry may have some influence on the
results. Nevertheless, the results seemed to corre-
spond closely to the earlier findings.?’

Table VIII reports the estimation results for
the extended model for manufacturing. The
effects of scale economies and industry turbu-
lence on start-up size remain positive and
increasing along the size distribution. The coeffi-
cients of industry size and growth are mostly
insignificant. Sub-optimal scale is replaced with
small plant cost disadvantage, which turns out to
be negative and significant for most quantiles.
However, the absolute effect is non-monotonically

decreasing, which contradicts the earlier results.
This finding may be explained by some differ-
ences in the industrial structure or business envi-
ronment in Finland in comparison to Portugal
and Ireland, but further analysis is needed.
Among the new variables the share of multi-
plants of all entrants is highly significant and
more important for the larger quantiles. The
employment share of foreign-owned entrants is
also positive and non-monotonically increasing.
This gives some evidence that larger start-ups
often belong to firms with multiple plants and
have a high share of foreign ownership.

Most other variables turn out to be insignifi-
cant. Industry price-cost margin does not have a
considerable effect on the start-up size. The vari-
ability of price-cost margins or industry heteroge-
neity turns out to be positively related to the
start-up size. However, the coefficient for vari-
ability in profits is insignificant in all quantile
regressions. Capital intensity has a weak positive
effect on start-up scale. As expected, investment
rate has a negative sign in most parts of the size
distribution. R&D intensity is also negative and
significant only for the 0.25 quantile. This would
suggest that R&D intensity decreases the start-up
size, especially for small entrants. However, this
variable is not measured very accurately. In
accordance with the expectations, both higher
export intensity and higher import penetration
seem to be positively related to the start-up size,
but they turn out to be insignificant.?®

Since it may take some time for some industry
attributes to affect the entry decisions of new
plants, the model was reestimated using one-year
lags of industry profitability, growth and turbu-
lence. These variables turned out to be mostly
insignificant and sometimes negative (not
reported). Past profits have not been found to
have much predictive power in explaining
expected post-entry profitability in earlier studies
either. The problem of simultaneity, i.e. an indi-
vidual entry affecting industry performance and
growth, is not likely to very severe because the
entry penetration rates measured with employ-
ment were very low in most industries (see
Table II).

It seems that the variable describing multiplant
status is rather significant in explaining plant
start-up size. It can be hypothesised that a new
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plant belonging to a firm with other plants has
better financial and other connections, more
experience and more realistic expectations about
its future possibilities than a new single plant
firm. In this environment a higher entry size can
be expected. In fact, it was found that the aver-
age start-up size for multiplants in the sample is
64 employees, whereas the average start-up size
for single plants is only 17.4 employees. In addi-
tion, the industry-level factors determining start-
up size may differ substantially between these
two groups. Tables IX and X include the esti-
mates separately for multi- and single plant
entries, i.e. new plants belonging to firms with
more than one plant or only a single plant.
Unfortunately, it was impossible to trace reliably
the number of plants of the parent firm in the

year preceding entry due to possible changes in
the firm ownership structure, and hence, firm
identification code. For the same reason, firms
that have entered by establishing several plants
at the same time cannot be reliably identified.
The results show that very different industry
characteristics determine the start-up size of
multi- and single plants. Scale economies seem to
be more important for multiplants. However, the
effect of MES is still non-monotonically increas-
ing for both groups. Small plant cost disadvan-
tage does not have a clear effect on the start-up
size of multiplants, while for single plants its
coefficient is always negative and mostly signifi-
cant. Industry size and growth turn out to be
mostly insignificant, but for the highest single
plant quantiles the positive coefficient for growth

TABLE IX
Quantile regression results for start-ups belonging to firms with more than one plant (758 observations)

Quantiles OLS 0.15 0.25 0.50 0.75 0.90
Scale 3.408 2.437 3.140 4.011 4.418 3.284
economies (0.535)%** (1.232)** (0.979)%** (0.915)*** (0.734)%** (0.994)%**
Small plant cost 0.075 —-0.432 —-0.043 0.289 0.423 0.773
disadvantage (0.243) (0.490) (0.454) (0.484) (0.389) (0.506)
Industry size 0.045 -0.036 -0.019 —-0.046 0.094 0.135
(0.044) (0.087) (0.080) (0.077) (0.069) (0.085)
Industry growth —-0.373 -0.016 —-0.355 -0.271 0.047 -1.028
(0.514) (0.659) (0.599) (0.698) (0.870) (1.236)
Turbulence 13.258 11.747 12.875 22.533 11.635 18.631
(5.799)** (16.394) (16.494) (15.971) (19.846) (30.339)
Share of foreign- 0.465 0.229 0.207 0.062 0.788 0.519
owned entrants (0.231)** (0.392) (0.366) (0.360) (0.472)* (0.555)
Profitability —-1.068 -1.490 -1.077 —-0.626 —-0.888 -1.216
(0.553)* (1.279) (1.218) (1.169) (1.001) (1.233)
Variability of 2.699 3.229 3.038 2.536 1.658 1.776
Profits (0.469)%** (12.662) (11.302) (9.202) (11.322) (12.609)
Capital intensity —-0.400 —-0.128 -0.524 —-0.837 -0.125 -0.278
(0.284) (0.771) (0.686) (0.696) (0.636) (0.800)
Investment rate 0.408 -1.320 —0.888 0.287 -2.066 1.856
(1.465) (2.703) (2.469) (2.396) (2.507) (3.861)
R&D intensity 0.333 —-0.181 0.056 -0.122 0.619 1.203
(0.478) (0.957) (0.980) (1.080) (0.822) (0.917)
Export intensity 0.054 0.095 0.857 0.566 —-0.463 -0.512
(0.333) (0.742) (0.624) (0.511) (0.489) (0.644)
Import 0.225 0.119 —-0.005 0.416 0412 0.455
penetration (0.226) (0.506) (0.482) (0.423) (0.451) (0.562)
Constant 2.143 2.505 2.108 2.522 2.184 2.323
(0.495)%** (0.949)*** (0.952)** (1.008)** (0.926)** (0.986)**
R? 0.215
F (Hy: ;=0) 30.87%** 42 .47%* 81.54%%** 186.48%** 156.22%** 66.88%**

Notes: ! All estimations include time dummies. > Robust standard errors in parantheses. > *** ** and * indicate significant at 1%,
5% and 10% level, respectively.
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TABLE X
Quantile regression results for start—ups belonging to firms with one plant (3 979 observations)

Quantiles OLS 0.15 0.25 0.50 0.75 0.90
Scale 0.737 0.395 0.593 0.924 0.819 1.052
economies (0.286)** (0.232)* (0.241)** (0.409)** (0.548) (0.603)*
Small plant cost —-0.208 -0.221 -0.372 -0.196 —-0.282 —-0.056
disadvantage (0.136) (0.095)** (0.098)*** (0.101)* (0.140)** (0.224)
Industry size 0.005 0.001 -0.015 -0.013 0.002 0.042
(0.016) (0.013) (0.016) (0.024) (0.032) (0.038)
Industry growth 0.416 —-0.094 0.161 0.120 0.544 1.253
(0.177)** (0.213) (0.211) (0.202) (0.257)** (0.338)***
Turbulence 7.852 3.627 5918 6.731 19.022 30.382
(2.335)*** (4.149) (4.612) (3.672)* (9.910)* (15.134)**
Share of foreign- 0.441 0.119 0.276 0.209 0.511 0.931
owned entrants (0.142)*** (0.164) (0.161)* (0.207) (0.333) (0.440)**
Profitability 0.340 0.308 0.779 0.474 -0.064 0.384
(0.441) (0.266) (0.346)** (0.598) (0.565) (0.672)
Variability of -0.707 -0.474 1.530 -0.184 -4.002 —7.465
profits (2.240) (5.204) (6.150) (6.244) (5.974) (8.093)
Capital intensity 0.369 -0.127 —-0.065 0.175 0.867 1.091
(0.227) 0.217) (0.262) (0.435) (0.433)** (0.533)**
Investment rate —1.124 0.714 -0.059 -1.793 -2.425 -1.435
(0.769) (0.608) (0.612) (0.977)* (1.118)** (1.673)
R&D intensity —-0.185 —-0.052 -0.370 -0.344 -0.094 0.075
(0.177) (0.167) (0.196)* (0.351) (0.439) (0.590)
Export intensity 0.186 0.076 0.183 0.209 0.370 0.297
(0.140) (0.121) (0.136) (0.211) (0.287) (0.293)
Import 0.132 -0.026 0.006 0.052 0.118 0.375
penetration (0.090) (0.094) (0.096) (0.145) (0.178) (0.194)*
Constant 2.442 1.825 2.179 2.538 2.970 2.678
(0.199)*** (0.179)*** (0.223)*** (0.276)*** (0.330)*** (0.491)***
R 0.060
F (Hy: 5; =0) 12.32%** 91.69%*** 199.84%** 286.40%** 166.61%** 193.55%**

Notes: ' All estimations include time dummies. > Robust standard errors in parantheses. > ***, ** and * indicate significant at 1%,

5% and 10% level, respectively.

is highly significant. Industry turbulence and the
share of foreign-owned plants have positive, non-
monotonically increasing effects on start-up size,
but both covariates seem to be more important
for single plants. According to the quantile
regression results multiplants do not seem to
be significantly affected by the rest of the indus-
try attributes, with a few exceptions. On the con-
trary, for single plants capital intensity turns out
to be positive and significant for the highest
quantiles, whereas investments reduce the start-
up size especially in the 0.5 and 0.75 quantiles.
The effect of R&D activity is negative and signifi-
cant in the 0.5 quantile. Export intensity turns
out to be insignificant and the coefficient for
import penetration is only significant in the high-
est quantile.

5. Conclusions

The first aim of this paper was to examine
whether the earlier findings based on data from
the manufacturing sector also hold for services.
It was found that the results are remarkably simi-
lar for these two sectors of the economy when
only a restricted set of explanatory variables is
used. Further analysis is needed to shed some
light on this surprising result. For example, the
regional work force composition seems to have a
different role in the choice of start-up size in
manufacturing and services. The results show
that the availability of educated personnel is pos-
itively related to start-up size both in manufac-
turing and services, but the effect is more
important in the service sector. Work experience
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and share of women seem to be more closely
connected to the start-up size in services. How-
ever, when considering the effects of human capi-
tal on the choice of start-up scale, simultaneity of
these decisions may cause problems.

The second purpose was to test the effects of
some additional covariates on plant start-up size
using data on manufacturing only. The findings
suggest that the effects of some industry charac-
teristics on plant start-up size differ considerably
depending on the scale of entry, so the OLS esti-
mates can be highly misleading. It is found that
large plants are less likely than small plants to
enter industries with low scale economies or high
sunk costs. In addition, belonging to a multi-unit
firm or having a large share of foreign ownership
increases the start-up size. There is also some evi-
dence on the negative effect of R&D intensity on
the entry scale of small plants. In addition, it is
found that the start-up scale of single plant
entrants is more affected by the industry attri-
butes than that of multiplant entrants, who face
a rather different entry environment.

In each industry there are barriers to entry
which may increase the optimal start-up size. The
results suggest that large-scale entry is preferable
when the need for sunk investments or the possi-
bility of strategic action against entrants is low.
Being small allows entrants to minimise the capital
requirements and to avoid aggressive responses
from the incumbents. In particular, the start-up
scale of single plant entrants seems to be more
affected by the strategic behaviour in the industry
than that of entrants belonging to multiplant
firms. Through a learning process small entrants
become more certain about their performance and
their prospects of growth and survival improve.

In the further analysis, the effect of financial
constraints on entry scale would be worth study-
ing. In public policy debate financial factors are
often seen as a very central and interesting deter-
minant of firm start-ups and job creation. In
addition, the effects of regulation and business
environment on the entry patterns in different
industries could be studied more extensively. For
example, pharmacies and the banking sector are
affected by very different rules and legislation
regarding start-ups. In addition, entry patterns
may vary considerably over the phase of the
industry life cycle. The data would also allow the

analysis of cyclical effects on start-up size. It
could be studied whether the business cycle has
had similar effects on the rate and scale of entry
in different industries.
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Notes

' However, there are also opposite findings of a nega-

tive relationship between start-up size and the probability
of survival (e.g., Disney et al.,1999; Mata et al., 1995).
2 To illustrate, in 1998 the BR covered, in terms of per-
sonnel, 99% of the non-agricultural enterprise sector in
Finland, i.e. over 200 000 business sector plants.
3 Furthermore, plants with less than three employees
are likely to be small family businesses where the choice
of start-up size may be strongly influenced by factors
which are very different from the industry or regional
attributes used in this analysis.
4 Agriculture and public sector are excluded from this
analysis.
5 Capital stock is estimated as the real value of machin-
ery, equipment, transportation equipment, buildings and
structures using the perpetual inventory method.
® The number of employees includes persons who are,
for example, on maternity leave, on annual leave or tem-
porarily laid-off, which may bias some of the results.
Higher number of start-ups in 1989 and 1990 may be
partly explained by the business cycle effects, partly by
the changes in the statistical system. However, when
these years were excluded from the estimations, the
results were consistent across the two alternative samples.
8 The largest plant start-up size in the BR is 1300
employees, which is very high and may have been
recorded incorrectly.
° However, the main results did not change when these
years were dropped from the estimations.
10 There seem to be some large start-ups in 1989, which
temporarily increase the mean and standard deviation of
the size distribution.
""" It should be noted that the average start-up size
according to the mean may be influenced by only a few
large outliers. However, the quantile regression method
used in the further analysis relies on the median, which is
less suspicious to outliers than the mean.
12 The business sector is defined as the total economy
minus agriculture, hunting, forestry and fishing, and
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community social and personal services. Manufacturing
does not include mining and quarrying or electricity, gas
and water supply. Services include wholesale and retail
trade, restaurants and hotels, transport, storage and com-
munication, finance, insurance, real estate and business
services.

3 The exclusion of the largest outliers (start-ups with
more than 500 employees) decreased the relative start-up
size in 1995.

4 Small firms (having less than 20 employees) with multi-
ple plants are treated as a single plant in the Industrial Sta-
tistics survey. In addition, industrial plants located in the
same area or plants engaged in secondary activities in
another industry may be combined.

5 In addition, an alternative measure can be used to
characterise the small plant cost disadvantage, i.e. small
plant (plants with less than industry average number of
employees) productivity in relation to the average pro-
ductivity in the industry.

16 Go6rg and Strobl (2002) have studied the impacts of
foreign multinationals on the start-up size of domestic
entrants in Irish manufacturing.

17" The model assumes that the impact of the different
covariates remains constant over the period, which may
not be a valid assumption. However, the main findings
did not change when the model was reestimated using
data on separate years.

18 Using clustering has a clear effect on the standard
errors and some coefficients loose their significance com-
pared to the analysis without clustering (Nurmi 2003).

' In the models with regional human capital effects,
clustering is based on a grouping variable which com-
bines industry and region.

20 When plants in the information and communica-
tions technology (ICT) sectors were excluded from the
analysis, the relationship between sub-optimal scale and
start-up size became more negative in services. This
finding may suggest that ICT-plants are affected differ-
ently by the industry’s size distribution. The average
start-up size for ICT-plants in the sample is 9.6
employees, whereas for non ICT-plants it is 7.5
employees.

2! It may be argued that there are endogeneity problems
in some of the covariates, for example, MES and sub-opti-
mal scale, which describe the size distribution of plants in
the industry. In addition, some variables may affect the
entry decisions with a lag. However, when the basic model
was reestimated using one-year lags of all the variables, the
most notable change was that the coefficient for turbulence
lost its significance in services.

22 1t can be tested whether the effects of the covariates
are the same between different quantiles. F-tests showed
that there are significant differences between different
quantiles for most of those coefficients, which were signif-
icant in the estimations (not reported).

2 1In order to take into account the cut-off limit of three
employees, we also estimated a truncated regression model
with robust standard errors for start-up size with trunca-
tion from below In 3. The coefficient signs were as expected

and the absolute effects increased considerably. However,
while for services most relationships were statistically sig-
nificant, for manufacturing they were not.

2% Chennells and Van Reenen (1999) provide a survey
of the effects of technical change.

25 It should be noted that variables for seniority and the
share of women are to some extent correlated (—0.65).

26 This amounts to having 79 industries in manufactur-
ing. R&D expenditures and imports are available at the
4-digit industry level only for some industries, others are
aggregated to the 2- or 3-digit levels.

The results with truncation from below In 5 were

very similar to the OLS estimates when the LDPM data
set was used.
2 1t should be noted that due to high correlations
between some of the variables there may be some degree
of multicollinearity in this specification. Due to a high
correlation between export intensity and import penetra-
tion (0.45), these variables were included in separate
models (not reported). In addition, R&D intensity was
excluded because of its high correlation with imports
(0.48). However, the effects of foreign trade remained
insignificant and other findings did not change.
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