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1 INTRODUCTION

Entrepreneurship can be seen as a basis of all economic activity, and so on it has
been in the center of public discussion in the past few years since the condition
of Finnish economy has weakened significantly. Economic growth turned ex-
tremely negative in 2008 because of the global financial crisis and growth also
remained slow because of the European debt crisis in the 2010s. Since that Finn-
ish economy has had major problems with entrepreneurship and competitive-
ness. These factors have impact on economic growth.

Entrepreneurship is defined as a creation of new organizations as a re-
sponse to observed demand in the market. Foundation of new firms creates
new jobs, and lack of enthusiasm to entrepreneurship can lead to serious prob-
lems with employment in economy. Not all founded firms survive long in the
market, but those that do usually grow over time by employment or productivi-
ty or both. Firms can privately owned or public. Successfulness between firms
and industries vary over time, but some firms grow more rapidly than others.
These are called high-growth firms. Even though we are discovered such a firm
group, there are not much that we know about their lifecycle or contribution to
the Finnish economy.

High-growth firm is, according to definition by OECD, a firm that has av-
erage annualized growth rate of employment over 20 % for three-year period.
High-growth firm also has to have ten or more employees at the beginning of
this period. Because of the rapid growth of these firms, they have a major im-
pact on job creation and productivity. High-growth firms contribute to the eco-
nomic growth by impacts on job creation and productivity growth. (Audretsch,
2012.)

A lot of study is related to the growth patterns and firm lifecycles but no
general conclusion has been made about the determinants of high-growth firms.
Some attention has been given to industries, firm size, firm age, technology and
entrepreneurship, and it seems that all these factors mentioned are affecting on
high growth. In the long-term economic growth technology is in a key role.
Therefore high-growth firms in industries related to the newest technologies are
extremely important to the economy. Information and communication technol-
ogy has provided very important contribution to productivity and its contribu-
tion to firms” productivity and growth is also significant.

1.1  Economic growth

According to Kuznets (1973) economic growth means economy’s capability to
increase its long-run supply of diverse goods and services to its population.
Economic growth has usually been defined as a growth in the output of the
whole economy, and it has usually been measured as a percentage change in



gross domestic product (GDP). GDP counts all the output carried by all firms,
non-profit institutions, government bodies and households in the whole econ-
omy in a given year regardless what kind of goods are produced, provided that
the production happens in that economy’s area (Lequiller & Blades, 2014, 15-16).
More accurate way to present economic growth is GDP per capita or worker,
which makes growth rates comparable between countries. Changes in GDP can
be nominal or real. Real changes in GDP have been deflated with some price
index and it takes inflation into account. Both employment and productivity
impact on economic growth, and in fact, economic growth is defined as a sum
of net employment growth and productivity growth.

Many factors have impact on economic growth. In the long run technolog-
ical development is the key factor of economic growth. Applying new technol-
ogies improves productivity that has impact on economic growth. Technologi-
cal development has impact also on employment. Most important are techno-
logical developments so called general purpose technologies that can be applied
in many industries. Use of these technologies offers an opportunity for econo-
my to improve its productivity. For example, development of information and
communication technology improved greatly the productivity in large scale of
industries but also created entirely new industries (ICT-producing industries)
so that the impacts can be seen in net employment growth and productivity
growth.

History knows many theories about economic growth and different kinds
of factors that have impact on it. The best known theories are Solow-Swan
model, endogenous growth theory, Schumpeterian growth theory and Kremer’s
theory which states that population growth leads to increase in technological
development. All these theories are presenting the factors that have impact on
economic growth.

In Solow model economic growth is explained with labor and capital stock.
The model also includes a technological term as a most important economic
growth explaining factor. Technological progress leads to productivity growth.
In Solow model technological progress is assumed to be exogenous. Exogenous
models are aiming to find steady state equilibrium where investments equal
depreciation of capital stock. According to Solow, economic growth can be
studied with production function, which can be presented for labor, capital
stock and technological development. Studying economic growth with Solow-
Swan model and production function results that in the long run economic
growth is driven by technological development. (Solow, 1957.)

In endogenous growth model the technological development factor that
has impact on economic growth is being explained inside the model. When
technological development is explained inside the model it offers an opportuni-
ty to study factors that have impact on it. In a key role for technology are for
example human capital, and research and development. Endogenous growth
model emphasizes the importance of technological development. The model
focuses on the ways how agents in economy can cause technological develop-
ment by innovations and R&D. The difference to Solow’s exogenous model is
that technological development is explained inside the model (Helpman, 1991).



An alternative model for economic growth is Schumpeterian model. In this en-
dogenous model growth is driven by random, quality-improving innovations.
Schumpeterian growth theory also emphasizes the effect of quality of entrepre-
neurship as a source of economic growth. Schumpeterian growth theory is
closely related to the innovative competition of firms and the concept of crea-
tive destruction in which products and services, that no longer have demand on
the current market, exit and make room for new products and services (Aghion
& Howitt, 1990).

Knowing the factors that have impact on economic growth will help when
analyzing economy. Although labor matter in economic growth’s point of view,
even more important are the innovations that drive technological development
which makes it possible for economy to improve its productivity. High-growth
firms’ contribution to the job creation and productivity growth in ICT-intensive
and non-ICT industries are therefore interesting points.

Studying labor markets and employment is a central target in economic
research. According to economic growth theory, job creation has a major impact
on economic growth. In labor markets happens job creation and destruction
constantly. New firms in the market create jobs, and when some of them exit
the market jobs are destroyed. The difference between gross job creation and
gross job destruction is called net employment growth. Net employment
growth is positive (negative) when gross job creation is higher (lower) than
gross job destruction. Job creation can be seen as a very important component
of economy. Positive net growth in jobs decreases unemployment that has nega-
tive effect on economic growth in the long run. Job creation can also be seen as a
measurement of firm growth in study of industrial organizations. Research con-
sidering firm dynamics has a long history that has seen a lot of literature focus-
ing on different theories of firm growth. One of the most known is Law of pro-
portionate effect introduced by Robert Gibrat in 1931. This law is also known as
Gibrat’s Law.

There’s a lot of literature about job creation in different kinds of firms and
a common perception is that small firms create most of the jobs. Also a lot of lit-
erature is about impacts of firm’s age to the job creation in firms. Results show
that firms” age is a lot more significant factor than the size of firm (Haltiwanger,
Jarmin & Miranda, 2013). Some empirical evidence is also found (Samuels, 1965)
that large firms grow faster and therefore create more jobs. These conclusions
must be read carefully because of possible biases occurring in the results. Large
firms may seem to grow faster because of mergers and takeovers, and small
tirms because of unsuitable data or regression-to-the-mean bias.

In long-term economic growth productivity growth that is driven by R&D,
innovations and technological development is the most important component.
Productivity is a measurement of production’s efficiency and the productivity
changes can be expressed in relative or absolute terms. Practically productivity
can be measured simply by output per input, for example physical output per
work input.

Using Solow’s exogenous growth theory it's possible to analyze produc-
tivity even more. In the model, that Robert Solow has presented, he uses pro-



duction function, which is a formal presentation about the relationship between
production, technology, capital stock and labor. By dividing it with labor results
labor productivity and its components. Therefore labor productivity consists of
the capital intensity and technology. Because we can’t grow the capital intensity
limitlessly in the long run, the technology is the most important factor for labor
productivity. (Solow, 1957.)

The importance of productivity and its growth gives motivation to devel-
op economy so that the productivity growth is maximized. Because labor
productivity is based on technological term, it is technology that is important to
develop. That is done with R&D and innovations. Also education is important
component considering this since it increases the human capital. In Solow mod-
el education and knowing is considered as a human capital. According to Solow
model this is also noticeable thing.

Productivity development does not happen simply by one way but rather
through several components. During past few decades economists have devel-
oped a group of different methods. These productivity decompositions divide
changes in aggregate productivity into components that gives an opportunity to
study more accurately the sources of productivity changes.

1.2  Information and communication technology

Economic growth theory introduced before emphasizes the importance of tech-
nological development. Any technological improvements are important for
productivity but history knows many technologies that can be applied to more
than just one industry and therefore be used in even larger scale of industries.
These technologies are called general purpose technologies (GPT). Newest gen-
eral purpose technology that has developed greatly during past few decades is
commonly known as information and communications technology. Some other
GPTs that are commonly known are, for example, steam engine, electricity,
railways and internet. Information and communication technology (ICT) is de-
fined as an extended version of information technology. ICT contains in addi-
tion to information technology also an integration of telecommunications, com-
puters, software and other systems that users can use to store, transmit and
manipulate information.

Technological developments run the long-term economic growth through
productivity growth. Therefore also ICT has had positive impact on the devel-
opment of economies. ICT has enabled fast information transmission, which
improves firms’ possibilities to increase their production. ICT has also become
important part of education, healthcare and other public organizations. Rapid
growth of usage of ICT led to creation of ICT-producing industries that became
big part of Finnish economy. Results of this general purpose technology
showed in productivity growth but also in net employment growth, especially
in Finland.
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In Finland ICT has had major impact economically. The ICT sector is rela-
tively one of the largest in the world. High production and manufacturing in
the past and highly advanced use of ICT have improved productivity in Fin-
land in the past few decades, but in the past ten years productivity growth has
stopped and even gone negative at some years. Advanced use of ICT in produc-
tion gives firms an opportunity to grow. Use of technology can therefore be one
determinant for high-growth firms.

1.3 Goals and motivation

In this thesis we analyze the high-growth firms” impact on job creation and la-
bor productivity as a change in three-year periods. Our goal is to find out how
ICT effects on high-growth firms and how high-growth firms in different indus-
tries contribute to these components of economic growth. Earlier literature con-
tains some literature about determinants of high-growth firms. Using the defini-
tion given by OECD we can analyze the relationship between high-growth
firms and ICT. Using the firms” average employment instead of employment at
the beginning also helps with the regression-to-the-mean bias that many earlier
studies have suffered from. The target is to compare these different kinds of
high-growth firms to other firms in the market and analyze the differences in
job creation and aggregate labor productivity growth, noticing also the effect of
ICT. Industries are divided into three groups: ICT-producing industries, indus-
tries using ICT and non-ICT industries. The last one is also divided into manu-
facturing and non-manufacturing.

Weak and at some years even negative economic growth in Finland for the
last decade gives a motivation to study impacts of high-growth firms. Economic
growth is one of the most important goals in economy. Economic growth can be
seen as a change in standards of living so it is a measurement for welfare. These
points give us a motivation to reach for positive economic growth in addition to
the fact that our population grows all the time. Economic growth measured by
change in GDP can be problematic since it does not count everything. For ex-
ample, homework or externalities are not been counted to GDP. Because of
these reasons GDP should not be considered as an absolute measurement of
welfare but rather as an indicator.

1.4  Progression of thesis

This thesis proceeds as follows. In the second chapter is introduced the essential
theories about high-growth firms and dynamics of firm. Besides defining high-
growth firm and its determinants we introduce Gibrat’s law, which is a theory
about firm growth. Gibrat’s Law can be seen as a relevant background theory
since it’s a presentation about firm growth, which has usually been measured in
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net job growth. We also look into theory of firm’s lifecycle and the different
phases of it. At the end of second chapter are also introduced productivity de-
compositions that are relevant method when studying productivity.

In the third chapter is provided more background literature about job cre-
ation and productivity. We will discuss about different kinds of results and im-
pacts. Chapter three also includes an overview of productivity and employment
in Finland and development of ICT.

In chapter four is introduced the data and methods that are used in the
empirical study of this thesis. More accurately is introduced the modified
Diewert-Fox productivity decomposition that is used to analyze industries and
firms in this thesis. Also some tables concerning the firm groups and industries
are provided to give accurate picture of the data of this empirical analysis.

Fifth chapter is about the results of our empirical study. In chapter five is
presented the results of modified Diewert-Fox decompositions in tables 7 - 10.
Decomposition has been applied to four industry groups for five three-year pe-
riods. Analysis of the results has been done in two ways, firm-level and be-
tween industry groups. Some attention is also focused on reliability of results.
Conclusions of the thesis are reported in the sixth chapter. This includes short
discussion about the results and some conclusions. Also some possible themes
and targets for future research are provided.
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2 THEORETICAL FRAMEWORK

21 High-growth firms

Generally high-growth firm or “gazelle” has been defined as a firm that has
high growth rates. However, there is no official definition for high-growth firm.
Most of the studies focusing on this group of firms are based on definition
made by OECD. According to OECD, all firms that have average annualized
employment growth rate greater than 20 % over three-year period, and ten or
more employees at the beginning of this period are high-growth firms. If the
annualized employment growth rate is more than 100% it is called explosive or
exponential growth. (Audretsch, 2012). There are also a large number of other
different kinds of definitions used in the earlier literature, which can be prob-
lematic when one is trying to compare the results.

High-growth firms create a significant amount of jobs by definition. Ac-
cording to their capability to create jobs, they are in key role for employment
creation and therefore also for economic growth, even though high-growth
firms are a very small group among all firms (Audretsch, 2012). Earlier litera-
ture (Haltiwanger et al., 2013) has pointed out empirically, that smaller firms
have higher growth rates than others, which has led to the general perception
that high-growth firms are small firms. This is when firm growth is being
measured by employment growth. Not necessarily all high-growth firms are
new but rather larger and more mature firms (Audretsch, 2012). Therefore,
high-growth firms can also be found among larger firms’. Haltiwanger et al.
(2013) studied different kinds of firms and their capability to create jobs. Ac-
cording to their results small businesses have higher job creation rate than other
firms, but a lot more significant influence on job creation had the firm’s age. Af-
ter controlling the age of the firm, the negative relationship between firm’s
growth rate and size of the firm disappeared. (Haltiwanger et al., 2013.)

Amount of high-growth firms” has not been limited to any specific indus-
try or geographic region, and empirically has been shown that high-growth
firms can be found in every industry or area (Audretsch, 2012). The industry
may still have some effect on the growth rates of firms and the effect of high-
growth firms’ can be more significant in some industries than others. According
to literature considering the subject of firm’s life cycle and industry evolution,
small firms” have better advantage for growth in high technology industries
(Audretsch, 2012).

2.1.1 Determinants of high-growth firm
Since we are interested in high-growth firms, it is important to recognize the

characteristics behind them. Earlier literature is focusing on the firm-specific
points that could reveal important information about this small group of firms.



13

Most common target of these earlier studies has been the relationship between
firm size or age, and firm growth. According to the results of earlier studies, age
of the firm has been more important factor. Other factors that have also been
under serious consideration are industry, structure of the firm, innovations,
R&D and organization’s hierarchy and management.

According to the OECD’s Working paper by Audretsch (2012), even
though there are some uncertainties about high-growth firms’ characteristics, a
set of results have occurred in most of the studies:

1) Growth rates are higher for smaller enterprises
2) Growth rates are higher for younger enterprises

3) Growth rates are even higher for small and young enterprises in knowledge-
intensive industries

Finland’s Ministry of Employment and the Economy has also made some
research concerning high-growth firms and entrepreneurship in Finland. In
their Growth Enterprise Review from year 2011 they list some determinants
that are common for high-growth firms’. Determinants from both sources are
stating the same. According to the Ministry of Employment and the Economy’s
report high-growth firms:

are younger and smaller

e are focused on service sector

e are less international

e are publicly supported

e can be found around Finland

e are more knowledge intensity based

Moreno and Casillas (2000) have also defined high-growth firms (or like
they call them, gazelles) and their characteristics. They don’t use the OECD’s
definition but they note that high-growth firms experience strong growth in
their size and that it happens in a very short period, four or five years. Moreno
and Casillas state that strong growth can happen two ways. First is that the firm
with high growth is a new enterprise. In this case the firm is searching for the
minimum size that it can survive with. These firms usually come up to get ad-
vantage from new technology that other firms have not detected. The second
case is the already existing enterprises. In this case the high growth is usually a
result to the changes in strategies, actions, behavior etc. The figure below de-
scribes the different characteristics. (Moreno & Casillas, 2000.)
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Strategic change and renewal

‘é Fast growth GAZELLE FIRMS
Gy
-:O: Entre-
g Firm growth preneurship
“ Slow grotwh  \_ L J

Mature firm Young firm

Firm’s age

FIGURE 1 Characteristics which effect on high-growth firms. Fast growth depends on
firm renewal and changes in strategies. Small and large firms have different sources of
growth. (Moreno & Casillas, 2000.)

Moreno and Casillas also determine the process of growth in their article. Ac-
cording to them the high-growth is a process between the firm and its environ-
ment. In this process the external changes and firm’s internal changes are joined
together and they offer an opportunity to rapid growth. External changes can
be such as technological development, changes in the market or industrial char-
acteristics. Internal changes can be for example ownership changes or organiza-
tional changes. So the summary of changes inside and outside the firm is the
process of growth. (Moreno & Casillas, 2000.)

In the figure 2 is presented the model that describes the growth process.
According to Moreno and Casillas the changes in the external and internal fac-
tors are first perceived by the managers. This leads to changes in the organiza-
tions behavior, strategies and structure for example. Eventually these changes
will lead to high-growth. The changes in external and internal factors can also
lead directly to changes in the organization or to the growth. (Moreno & Casil-
las, 2000.)
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FIGURE 2 Determinants of high growth and the growth process. (Moreno & Casillas,
2000.)

Most of the earlier literature is focusing on the relationship between firm size
and growth. Mainly the conclusion is all the same in every study: smaller firms’
have higher growth rates. Haltiwanger et al. (2013) state that they find some ev-
idence for that smaller firms create the most of the jobs. Also some other studies
(Mansfield, 1962; Evans, 1987b) get results that smaller firms have higher
growth rates. Samuels (1965) tested Gibrat's Law with sample of 400 companies
during 1951-1960. He used company’s net assets as a measurement for the size.
As a result he got, even after noticing the regression-to-the-mean bias that large
firms grow faster. Davis et al. (1995) highlighted the problems in research about
job creation and firm growth. They criticized earlier literature’s results and con-
clusions because of the data and methods being used. According to the results
Davis et al. (1995) presented there are no strong relationship between firm
growth rates and firm size. This background literature is presented more accu-
rately further.

Some earlier literature is also made about high-growth firms in Finland.
Deschryvere (2008) studied, which firms add the most employment in Finland.
According to the statistics Deschryvere presents in his analysis, there were 750
high-growth firms in Finland in 2006. This is approximately 5% of the firms that
have 10 or more employees. When subtracting the inorganic growth of the firms
there remain still 642 firms. Inorganic growth in this context means firms’
growth by acquisitions and mergers. Deschryvere also emphasizes the im-
portance of creative destruction as a growth of the firm. (Deschryvere, 2008.)

Deschryvere (2008) concludes that only 65% of the jobs high-growth firms
created were organic growth. The 750 high-growth firms in Finland that year
created 89% of the aggregate growth. Those 642 that were growing organically
were responsible for 58% of the aggregate growth. (Deschryvere, 2008.)

According to the Growth Enterprise Review 2011 by Ministry of Employ-
ment and the Economy about 70% of high-growth firms in Finland are in ser-
vice sector. Most of these are in knowledge-intensive services. Least high-
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growth firms are in mid-level low technology manufacturing, mining industry
and energy maintenance. These shares between industries have stayed quite
constant over time, so the variance is reasonably small. (Ministry of Employ-
ment and the Economy, 2011.)

One point of view to the high-growth firms’ determinants is entrepreneur-
ship. Some literature is focusing on the characteristics of entrepreneurship,
which has been linked to the performance of the firm. Several studies (Baum,
Locke & Smith, 2001; Baum & Locke, 2004) highlight the personal characteristics
that have impact on venture growth. Baum et al. (2001) tested if individual, en-
vironmental and organizational domains have impact on venture growth. The
goal was to find factors that can predict performance. Their results contained a
large set of different personal characteristics and their effects on firm perfor-
mance. For example, entrepreneur’s traits had a large impact on performance
directly and indirectly. Traits” direct effect was quite poor but indirect effect
through competencies, for example, was significant. Also specific motivation,
competitive strategies and specific competencies were found important factors.
Closely related study by Baum et al. (2004) support these results. According to
their results the variables of entrepreneur’s traits, skill and motivation catego-
ries had direct and indirect effects on predictions of venture growth. Growth
Enterprise Review from Ministry of Employment and the Economy states that
high-growth firm’s employees are highly educated on average. More than half
of the high-growth firms in Finland have employees that have master’s degree
or equivalent education (Ministry of Employment and the Economy, 2001).
These point presented above are significant when talking about high-growth
firms” determinants.

History knows several studies that are focused on innovations and R&D
when interested in firms’ growth and productivity. Holzl and Friesenbichler
(2010) have studied what kind of differences high-growth firms” have in differ-
ent countries when looking into the behavior related to innovations and R&D.
They made a research in 16 EU countries. To do so, they defined frontier econ-
omies in terms of average relative GDP levels and average R&D intensities. Ac-
cording to their results, there’s a difference in high-growth firms in frontier
economies and countries that have a distance to the frontier. High-growth firms
seem to be more R&D-intensive in countries that are near the frontier. Results
also show that for non-frontier countries the results are not statistically signifi-
cant. Ministry of Employment and the Economy state in their review (2011) that
half of high-growth firms in Finland have got some kind of public support.

Using data that covers all firms in Sweden in years 1993-2006, Bjuggren
and Daunfeldt (2010) analyzed if the ownership of the firm has any impact on
the firm being a high-growth firm. According to their results the larger firms
were more likely high-growth firms if growth was measured as an absolute
growth. When growth was measured in relative terms, like it usually is in this
literature, smaller and younger firms got higher growth rates. They also find
some evidence about how ownership and changes in ownership impact on firm
being a high-growth firm. Family-owned firms were less likely to be high-
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growth firms so changing the ownership to some else private-owning increased
the probability for the firm to grow more rapidly. (Bjuggren & Daunfeldt, 2010.)

In this section is presented several determinants for high-growth firms
that have been studied earlier. All of these can be seen as relevant factors when
considering the differences between high-growth firms and other firms. In this
thesis we are empirically interested in size, growth, productivity and especially
industry (ICT-intensive or non-ICT) but it is important to be aware of all the
factors that have effect on this small but important group of firms.

2.1.2 Myths and incorrect perceptions

In some earlier literature there are some conclusions that are not necessarily of-
fering the truth about entrepreneurship or high-growth firms or they may just
be misleading for some reason and not entirely false.

Some articles and reports published suggest that there’s an absence in
high-growth entrepreneurship in Finland even though in Finland R&D invest-
ments per capita are very high. This phenomenon called “Finnish paradox” is
actually in conflict with other sources of information, which state that precondi-
tions for high-growth entrepreneurship are good in Finland. This is not the only
“myth” concerning this group of firms: general perception is that high-growth
firms are small firms and young firms, which is not necessarily true. In the third
chapter we discuss more about this.

In his article Autio (2009) discusses about absence of high-growth firms in
Finland and seeks weaknesses from Finland’s innovation policy system. At the
beginning he summarizes high-growth entrepreneurship with some stylized
facts that are presented below.

1) High-growth entrepreneurs deliver disproportionate economic impact
relative to their numbers

2) High-growth entrepreneurs are rare

3) High-growth entrepreneurship is not limited to technology sector
4) High-growth entrepreneurs tend to be highly innovative

5) Achieving high growth can take a long time

6) High growth entrepreneurs differ from ordinary entrepreneurs in terms
of their demographic characteristics

Stylized facts presented above are summarizing findings from earlier literature.
Autio has tested these stylized facts presented above with data from the Global
Entrepreneurship Monitor to compare Finland against other countries. In Fin-
land, where the R&D investments per capita are very high, there should be no
absence in high-growth entrepreneurship. One should however notice that en-
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trepreneurship characteristics are only one factor effecting on high-growth
firms, as we told earlier, so not only innovativeness is having an impact on
these firms.

Autio (2009) concludes in his article that high-growth entrepreneurship ac-
tivities lag in Finland when comparing to other countries in Europe and Scan-
dinavia. The results also show that high-growth firms are less common in Fin-
land so that we actually have absence in high-growth entrepreneurship. Fin-
land’s performance for high-growth entrepreneurship is about half of the
amount that can be considered as a normal European level. According to Autio
the statistical difference between Finland and other countries cannot be ex-
plained even with industry structures. In Sweden high-growth entrepreneur-
ship performance has been almost twice as much as in Finland, and we can pre-
sume that the industry structure in Sweden is quite the same as in Finland. (Au-
tio, 2009.)

Autio calls this inconsistent situation with a name “Finnish paradox”. Fin-
land has a very high R&D investment rate and remarkable education system.
Also high level of technology, and political and financial support to the entre-
preneurship should lead to different kind of results that Autio’s research pre-
sents. Autio also discusses about few reasons why high-growth entrepreneur-
ship in Finland seems to be problematic. There can be issues with data being
used, cultural differences that are not noticed in this research, insufficient expe-
rience and crowding out effects. The definition for high-growth firm that Autio
used also differs from the most commonly used OECD’s definition. Noticing
these facts one should pay really attention to these conclusions about Finland’s
high-growth entrepreneurship performance because there are other sources,
which state that the situation in Finland is totally opposite.

The results presented above are surprising when looking into the Ministry
of Employment and the Economy’s Growth Enterprise Review from year 2012.
In Ministry report there is statistical information about Finland from years 2007-
2010. During that time period there was 668 high-growth firms in Finland
which is 4.4 % of the firms that have continued in the market and have at least
ten employees. The average employment of high-growth firm was 116 which is
a lot more than in the previous report from Ministry where it was reported be-
ing 74. In total high-growth firms created 51 542 jobs during that time which
are half of all the jobs created in the period. (Ministry of Employment and the
Economy, 2012.)

Considering the results that Autio (2009) had there’s a lot differences in
these statistics. Autio states that Finland is one of the worst countries for entre-
preneurship in Europe but in Ministry of Employment and the Economy’s re-
port is told that Finland is 11th on ranking for the best countries for running
business and 39th on ranking to start a new firm which means that all the pre-
conditions for high-growth entrepreneurship are good. Some of these differ-
ences can be explained with the different definition used: Ministry’s report is
based on OECD’s definition and Autio uses a definition that includes all firms
that have ambition to grow and also potential to realize that ambition. The past
definition can be very problematic when doing empirical study on this subject
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and when comparing the results. Measuring high-growth firms with potential
to grow is causing bias because even though many firms have potential they
won’t grow. Addition to that there may be many firms that show no potential
and have high-growth rates. Data issues or cultural differences may also cause
some of the difference but still the conclusions made are so different that not
these alone are enough to explain it.

2.2  Gibrat's Law

For better understanding of firm-level dynamics and job creation it is important
to know what factors have impact on job creation in firms and firm growth.
Study of industrial organizations has a long history and one of the main ques-
tions has been relationship between firm growth and size. Gibrat’s Law, or Law
of proportional effect, is a theory about relationship between firm’s size and
firm’s growth presented by Robert Gibrat. Gibrat’s Law is considered as a first
formal model of dynamics of the firm size (Sutton, 1997). This theory made by
Gibrat has also been used to analyze city growth.

According to Gibrat’s Law the proportional growth rate of the firm is in-
dependent of the firm’s absolute size. In other words, all firms in the same in-
dustry should grow at the same growth rate (Sutton, 1997). This implies that
after controlling the industry, growth rate should not be affected by any other
variable. Mansfield (1962) describes the law slightly differently. According to
Gibrat’s Law the probability of a given proportionate growth (positive or nega-
tive) during some period is the same for all firms in given industry regardless of
the size of the firms. For example, a firm with sales of 100 million is as likely to
double its sales as firm with sales of 100 thousand (Mansfield, 1962).

Gibrat's Law can be problematic because growing can happen in two
ways, organic or inorganic. Organic growth means that firm grows by expand-
ing its actions and creating more jobs. Inorganic growth means that firms, for
example, buys other firms or merger happens, so that net growth of employ-
ment is actually zero, the jobs only move to another firm.

Gibrat’'s Law can be presented in mathematical form:

size;; = (1 + €)size; ;4 (1),

where size;: is firm’s i size at the period t, and € is stochastic process that effects
on firm'’s size, in other words it’s the proportional effect. (Audretsch, 2012.)

There is at least three ways to formulate Gibrat’s Law depending on how
one treats the exiting firms and the comprehensiveness of the law. First, Gi-
brat’s Law holds for all firms including those that exit the market. Second, it
holds for all firms that survive. This second formulation does not account exit-
ing firms at all. Third, law holds for all firms exceeding some minimum efficient
size in industry. Below this specified size unit costs rise sharply and above unit
costs vary very slightly. (Mansfield, 1962.)
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A lot of research has been done focusing on whether the law holds or not,
Gibrat’s Law has got a lot of attention for itself in the field of economics. Several
earlier literature (Mansfield, 1962; Samuels, 1965) contains empirical evidence
about that Gibrat’s Law does not hold. However, there are also results (Simon &
Bonini, 1958) whereby we can not totally reject the Gibrat's Law. Results men-
tioned before have many reasons to different conclusions according to earlier
literature, and Davis, Haltiwanger & Schuh (1995) state that some of the conclu-
sions in that literature are incorrect.

2.2.1 Empirical testing issues

Davis, Haltiwanger and Schuh studied the relationship between firm growth
and firm size, and criticized the methods and data being used in earlier litera-
ture when studied firm growth. Common result in firm-growth analysis is that
small firms create most of the jobs and in their article Davis et al. (1995) evalu-
ate the empirical basis of these studies. According to Davis et al. (1995) the gen-
eral problem in the earlier literature is the data being used to study firm dy-
namics. Besides that, they notice a couple of empirical factors that are causing
bias in firm dynamics analysis. Such biases are size distribution fallacy and re-
gression fallacy. Noticing these is a requirement for a correct research of firm
dynamics.

Davis et al. (1995) state in their article that using unsuitable data while
studying firm dynamics can lead to false conclusions. For example, they have
mentioned a database used in some earlier studies called Dun and Bradstreet
Market Identifier (DMI). DMI-database statistics about unemployment differen-
tiate from Bureau of Labour Statistics, which is a mark of that the DMI-database
is not necessarily trustworthy. Davis et al. also state that the database is not fol-
lowing all the events of labor market accurately. Such events like births and
deaths of firms. To get correct result one should use longitudinal data which
means data that contains observations about the employers from more than one
period (Davis et al., 1995). To get correct results when analyzing firm dynamics
one should be aware of the data used and also how to deal with it. Also use of
longitudinal data is required because changes in firm-level dynamics (like al-
most in everything) vary over time, and that over-time-vary effect is in firm dy-
namics the thing we are interested in.

The second thing to notice is the possible regression fallacy. According to
Davis et al. many studies that are using longitudinal data are suffering from re-
gression-to-the-mean bias. This regression fallacy arises when the variables are
extremely high or low at the first period and at the second period they tend to
get closer their long-run average. Firms that are large in the beginning of the
observation period will be tended to contract and firms that are smaller in the
beginning tend to grow. This can create an illusion that smaller firms are out-
performing the larger ones. This bias arises when one is (in this context) arrang-
ing the firms every year again into categories and comparing the initial size to
the size at the base year. This leads to moving firms from category to another.
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Using average firm sizes can help to avoid the problem with the bias. (Davis et
al., 1995.)

The third problem in the research of job creation has been size distribution
fallacy. This bias arises when firms are being categorized by their size and they
change the category during the observation period which can lead to distorted
results. Firms are moving from category to another because the job flows are big
enough. To get correct results one should notice the problem with size catego-
ries. Davis et al. state that many of the results referring that small businesses
create most jobs are because of this kind of bias. (Davis et al., 1995.)

2.2.2 Empirical results

Gibrat’s Law and the effectiveness of it have been studied from many aspects
since 1950’s. General object of interest were, what kind of firms create most of
the jobs. Results in earlier studies differ a lot from each other. Some say that Gi-
brat’s Law holds and others state that it does not. A lot of earlier literature (Si-
mon & Bonini, 1958; Mansfield, 1962; Samuels, 1965; Davis et al., 1995;
Haltiwanger et al., 2013) is trying to figure out the relationship between firm
size and firm growth. General perception is that small firms create most of the
jobs. Also the ways of testing Gibrat’s law vary a lot.

Mansfield (1962) presented three different ways to formulate Gibrat's law
depending on if the exiting firms are accounted. First, Gibrat’s law holds for all
tirms in industry. Second, Gibrat’s law holds for firms that survive in the mar-
ket. Third, law holds for firms that exceed the minimum efficient size in indus-
try. All these different formulas have been tested, and the results show that Gi-
brat’s law does not hold. The first formulation, which accounts all firms of in-
dustry, does not hold because firm’s probability to survive in the market is not
independent of its size. (Mansfield, 1962.)

TABLE 1 Observed value of x? criterion, estimated slope of regression and ratio of vari-
ances of growth rates of large and small firms. (Mansfield, 1962.)

Steel Petroleum Tires
Item 1916-| 1926—| 1935-| 1945-{ 1921-| 1927—-| 1937-| 1947- [ 1937-| 1945-
1926 1935 1945 1954 1927 1937 1947 1957 1945 1952
x? criterion:
Including deaths 9.0 17.0° | 22.5P | 7.8 29.2b | 440> | 25,62 | 42.7® | 0.3 22.9P
Excluding deaths 7:1 3.3 9.5 | 3.4 2.8 22,1 | 17.7® 8.9 6.3 6.6°
Degrees of freedom
(x2 tests):
Including deaths 6 6 6 6 6 6 6 6 6 4
Excluding deaths 4 4 4 4 4 4 4 4 4 2
Estimated slope:®
Excluding deaths .88P .99 .92P} 1.00 .94 .88b .99 .94 .97 .97
Large firms only .94 .96 1.00 .98 .99 .98 .93 1.10 1.07 .89
Standard error of slope:
Excluding deaths .05 .04 .03 .04 .05 .04 .03 .04 .05 .04
Large firms only .16 .16 .07 .06 .24 .14 .07 .07 .10 .05
Number of firms:
Excluding deaths 72 66 64 69 128 116 156 106 34 31
Large firms only 7 9 11 12 7 11 16 17 11 12
Ratio of variances of
growth rates of large
and small firms:
Excluding deaths 8.96P .80 | 37.40°| 5.06P| 43.27P| 19.25P| 63.56P| 147.1P | 16.16P .31
Large firms only .63 [161.00° .90 | 8.50°| 3.50 | 7.75P| 4.00®| 3.6 | 39.25®| 8.67
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Table 1 above shows the empirical results for y? criteria and the slopes of the
regression of the growth. We can see from the table 1 that all values for y? crite-
ria are over the confidence level of .05 which means that the results are not sta-
tistically significant. According to this the Gibrat’s law does not hold. (Mans-
field, 1962.)

The second formulate that was adopted by Hart and Prais (1956) does not
account the exiting firms. The results for firms that survived in the market are
also being reported in the table 1. y?-values with excluding deaths are much
smaller but still not nearly all are under the limit of .05. Either these are not all
statistically significant. (Mansfield, 1962.)

The third formulate that was introduced by Simon and Bonini (1958) ac-
counts only firms that exceed the minimum efficient size of industry. Again
there is the problem if or not to include the exiting firms. In Mansfield’s (1962)
article this has been empirically tested with regression. The results of the re-
gression are being shown in the table 1 also. The slopes of the regression are
quite close to 1, so this formulate is quite consistent with the Gibrat's law.
(Mansfield, 1962.)

Samuels (1965) studied Gibrat’s Law and job creation using ten-year peri-
od. The data he used contained only about 400 observations from different kind
of firms. He only used data that contained firms which had been existing in the
beginning of the period and were still alive at the end of it so that he didn’t no-
tice at all the births and deaths of firms in his study. Samuels also used a differ-
ent kind of measurement to measure firm size: net assets. This might have also
affected to his results. In the results Samuels reported average proportional
growth rates for firm size categories. The largest firms had clearly the highest
average growth rate. According to Samuels’s results the average proportional
growth rate decreases with the firm size category. Samuels also tested the re-
gression-to-the-mean bias in his study and even after that the result remained.
However, there are other possible explanations why large firms grow faster. For
example mergers and takeovers can lead to biased results. (Samuels, 1965.)

Davis et al. (1995) studied job creation in manufacturing sector at the U.S.
in the 1972-1988. Their results were following: in large firms and establishments
the job creation and destruction was the highest. Even though the small firms
have very high gross job creation rates, they also have high gross job destruc-
tion rates. Davis et al. didn’t find any strong relationship between employers
size and growth rate. The job durability were much higher in the large firms to
new and already existing jobs so the job durability and firm size have a positive
relationship. The results presented by Davis et al. are strongly against the gen-
eral perception that small firms create most of the jobs.

In their results Haltiwanger et al. (2013) state, that they find some evi-
dence to support that small firms create most jobs. So, according to results the
small firms have the highest growth rate. However, Haltiwanger et al. also state
that even more significant factor is the firm’s age. In their study they controlled
the age of the firm when the negative relationship between firm size and firm
growth rate disappeared. So the age of the firm is more significant factor than
the size of the firm. According to the results small firms’ job destruction rates
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are high because of the exit mechanism. In five years approximately 40% of the
jobs that small firms create are destroyed. Although for the young firms that
survive, the growth rates are higher than older counterparts in the market.
(Haltiwanger et al., 2013.)

According to the results presented before, we can’t make any conclusion if
the Gibrat's Law works or not. Haltiwanger et al. (2013) got results that smaller
tirms have higher growth rates but there is also empirical evidence about large
firms” higher growth rates. In Mansfield article (1962) he uses three formula-
tions of Gibrat’s law and tests them. In two of them Gibrat’s law does not hold
but se last one is quite consistent with Gibrat’s law. Davis et al. (1995) have also
discussed about the relationship between firm size and job creation. According
to them there are no strong relationship between firm size and growth.
Haltiwanger et al. (2013) stated that age of the firm is more significant factor
than the size of the firm.

There are probably many of factors that have impact on this. First of all the
researches have been done in different kinds of times so that the economical
situations have been different and the economic system may even be different
in some parts. Secondly they are using totally different kinds of data, which can
lead to different results. Also the data Samuels used is quite small. Samuels
states in his article that one reason for Gibrat’s Law not to hold is the acquisi-
tion of firms.

2.3  Firm lifecycle and creative destruction

Firm's lifecycle contains several different steps in firm’s life beginning from the
entry and continuing after that with growth and development of the firm.
Changes in the current market can be analyzed by several different kinds of
components when we are interested in dynamics of the firm. For example,
changes in job creation or average productivity in some industry can be ana-
lyzed with entry and exit mechanisms. Also reallocation of resources and
productivity growth occurs when low productivity firms exit from the market.

Firm’'s lifecycle is closely related to the job creation and firm growth, and
so on also to the Gibrat’s Law and creative destruction. The different compo-
nents and phases of firm’s lifecycle are result of creative destruction. Also the
phase where firm is considered as high-growth firm can be seen as a step in
tirm’s lifecycle, because none of the firms is going to have high-growth its entire
life.

Figure 3 illustrates the creative destruction and firm lifecycle. In figure 3 is
presented firms in some industry. The points in the figure describes the firms in
the industry. Bigger points are bigger firms. The lines between points describe
tirms” productivity development, and the dotted line describes the industry’s
productivity.
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FIGURE 3 Firm’s lifecycle. In the figure one can see the changes in productivity and size
of firms, and therefore also in productivity of an industry. (Hyytinen & Maliranta, 2013.)

2.3.1 Entry

Entry mechanism is used to describe the effect of the market entry of new firms’.
Entry mechanism is usually a component that has a positive effect on gross job
creation but also it has a negative effect on industry’s average productivity if
the new firms’ productivity is lower than their already existing incumbents’
(Hyytinen & Maliranta, 2013).

When entering the market, new firms are competing from market shares
and trying to provide viable products, which will usually lead to growth. Also
the strategy that firm uses when entering the market has a major impact on
firm’s survival. On one hand, the firm can use a production technology that is
already used in the market by older and larger firms. This is the more safe way
to start and it will probably lead to higher rate of survival but lower productivi-
ty. On the other hand the entering firm can use more innovative and new tech-
nologies. This is more risky way to enter the market and start a firm, but it has a
potential to lead higher productivity and therefore higher growth rates in the
future. (Maliranta, 2014.)

In the figure 3, entry mechanism can be seen at the time t when new firms
(points a, b and c) occur. The bigger point (d) describes older and larger firm in
the market. The firms are in different positions in the figure, which means that
they have different productivities when they enter market. This means that c is
from the very beginning a low productivity firm and therefore ¢ has higher
probability to exit the market later.

Geroski (1995) studied the entry mechanism. In his article he highlighted
seven “stylized facts” about entry that summarize some already known infor-
mation about the mechanism. Just simply studying the data has provided the
following Stylized facts:
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e Entry is common. Large number of firms enter most markets in most years

o Although there is a very large cross-section variation in entry, differences
in entry between industries do not persist for very long

o Entry and exit rates are highly positively correlated

o The survival rate of most entrants is low, and even successful entrants
may take more than a decade to achieve a size comparable to the average
incumbent

e De novo entry is more common but less successful than entry by diversifi-
cation

e Entry rates vary over time, coming in waves which often peak early in the
life of many markets

o Costs of adjustment seem to penalize large-scale initial entry and very rap-
id post-entry penetration rates

Geroski (1995) also states that so called de novo entry which means en-
trants that are starting from very beginning are more common that firms with
entry by diversification. According to Geroski the entry is easy but the survival
is not, so the incumbents’ response to the entry is usually rather selective. This
is a bit in conflict with other earlier literature (Klapper et al, 2006) that states it
is not easy to enter the market.

There is also a lot of other earlier literature referring to the entry mecha-
nism. Many of this earlier literature are focusing on factors that have impact on
entry, and what kinds of firms do enter the market. General result in these stud-
ies is, that new firms in the market are small (Caves, 1998). There is also empiri-
cal evidence showing that the probability of survival after entry is significantly
lower for small firms (Agarwal & Audretsch, 2001). There can be several rea-
sons why market entry is difficult. For example, entry regulation for new firms
and industries by government and the possibilities in new firm’s operating en-
vironment can complicate the entry (Klapper et al., 2006).

2.3.2 Exit

After entry mechanism many of new firms at the market exit because of low
productivity. This is simply called an exit mechanism, which describes the
changes at the market when some of the firms exit. Studies have shown that en-
try and exit mechanism are strongly positively correlated (Geroski, 1995).

Exit mechanism causes gross job destruction when firms exit from the
market. It also has a positive effect on average productivity of industry because
weaker, low productivity firms exit (Hyytinen & Maliranta, 2013). Low produc-
tivity firms exit is consequence to the market selection, which can be result from
innovation-based competition or in other words technological development
(Hyytinen & Maliranta, 2013).

In the figure 3 exit mechanism can be seen in the time after t. Firm c which
has the lowest productivity but also the lowest productivity growth (in this fig-
ure productivity growth is presented as a slope of the line) exits the market
soon after entry.
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A set of several different variables is being used in research of firm exit.
Such variables are for example minimum efficient scale (MES), industry growth,
profitability, capital requirements, R&D, firm size and age of firm. Minimum
efficient scale is defined as a minimum output level where firm is making use of
economy scales. If firms” output level is lower than MES it is not working at op-
timal level. Industry growth is expected to have negative effect on exit rates.
This can be because of growing demand, which offers opportunities to newly
founded firms. Many studies suggest that high profits in some industry have
negative relationship on exit. This may not be the best variable when studying
exit rates after there is some literature that no such relationship appears. R&D is
also a lot studied component of exit rates. Some evidence is about that R&D is a
barrier to the exit but also some evidence pointing that industries with high
R&D are uncertain. Some has reported negative and on the other hand some
has reported positive relationship between exit and R&D, so one should be cau-
tious when using R&D as a measurement. Firm size and age are probably the
most studied variables when referring to the survival and exit rates. According
to some earlier literature’s results the probability of exit and firm size has a
negative relationship, which means that smaller firms” have a higher probabil-
ity for exit (Tsionas & Papadogonas, 2006).

Tsionas et al. (2006) made a research about technical efficiency and exit
rates. An inefficient firm cannot survive in the market in the long run because
of the strong competition in the markets. They found important positive rela-
tionship between inefficiency and exit rates so the inefficient firms are more
likely to exit the market.

After gathering this information from earlier literature it is easy to say that
a lot of variables have impact on exit but we are not sure about them. Earlier
literature contains a lot of conflicts about the variables” effects. Although there
is something we can say about exit. Age and size are significant variables: exit
rates decrease by firm’s age and size. Most important for exit rates must be
productivity, which has many components effecting on it. Low productivity
firms cannot compete with others in the market so they are forced to exit.

2.3.3 Reallocation of resources

Exit of low productivity firms’ causes arise in the average productivity and a
reallocation of resources, which leads to higher productivity of industry. In this
context the resources can mean either actual resources or market shares re-
leased by exiting firms. As a result the continuing firms grow at the exiting
firms” expense. The reallocation can also happen without the exit, so that the
market shares inside an industry change. This means that some firms grow at
the expense of others. When reallocation happens in the market the workers
and resources allocate to the more productive firms and their productivity
grows. (Hyytinen & Maliranta, 2013.)

Hyytinen and Maliranta (2013) studied the productivity evolution of in-
dustries. They divided the productivity growth into these four components (en-
try, exit, reallocation and productivity). According to their results, the between
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component (which represents reallocation of resources) vary a lot with firm age.
Young rapidly growing firms’ contribution to the between component is nega-
tive. That means their contribution to the productivity via reallocation is nega-
tive. This could be because even though they grow, their productivity is still
low. For middle-aged firms the between component was positive which impli-
cates that this age-group is fast-growing and have high labor productivity.
(Hyytinen & Maliranta, 2013.)

In the figure 3, reallocation can be seen as a change in the firms’ (points”)
size. Firm c exits the market so there are market shares for other firms to take.
Other firms will grow at expense of firm c. Also firm b has a higher productivi-
ty growth (the slope of b) than firm d or firm a so it grows faster. Firms a and b
grow (the points grow) and the firm d shrink (point shrinks). When some firms
grow at the expense of others, the workers move to higher productive firm. Al-
so market shares move between firms.

2.3.4 Productivity growth

Productivity growth within firms can be considered as a fourth component
when studying the dynamics of the firm. Productivity growth of an industry
means growth in average productivity of firms in that industry, and productivi-
ty growth of a firm means growth in average labor productivity. Surviving
firms” productivity grow when they develop their operations and when the low
productivity firms exit from the market and their market shares will be shared
to continuing firms.

Firm’s development can happen in many ways. Developing the produc-
tion by R&D support, new working models, approaches and experimentation
and also management in firms are important sources of productivity growth
(Bloom et al., 2016). Productivity growth can also reflect firm’s catching up po-
tential (Hyytinen & Maliranta, 2013).

According to Hyytinen & Maliranta (2013) the firm’s productivity growth
(or so called within component) is the most important factor in the industry’s
productivity growth. When compared to the effects that reallocation of re-
sources, the within component got much higher positive values in their re-
search. The within component also varies a lot between industries.

To maximize the productivity growth it’s also important to know where it
comes from. One important factor is technological development that is based on
new innovations. With technological innovations firms can create high-quality
products, make their production more efficient or improve their management.
In firm this can lead to quick improvements that have a major impact on that
firm’s life. (Maliranta, 2014.)

In figure 3, productivity growth can be seen as a movement to the upper
productivity level. Therefore the slope of the lines between the points describes
the productivity growth. At the time t firm c has low productivity but also
when time passes its productivity growth is very weak. Firm c eventually exits
the market. Firms a and b have higher productivity growth (their slopes are
more steep). They grow and eventually they are on higher productivity level
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than the firm d that was in the market before a or b. Firm d also shrinks during
this because of the reallocation of resources. Workers and market shares move
to the firms a and b.

2.3.5 Creative destruction

Firm’s lifecycle and the different phases of it are actually closely related to the
creative destruction. Firms’ lifecycle and all that happens in the market from
entry to the reallocation between surviving firms can be seen as components of
creative destruction.

Creative destruction means process where new innovations replace older
technologies. The economy is changing all the time and new opportunities are
available for firms constantly. Firms are always trying to improve their actions
and production to gain success. Innovations occur when firms are reaching for
better performance. As a result some products and firms cannot compete in the
market anymore and they exit from the market. This is how creative destruction
works. To see it more accurately, it can be divided into these components pre-
sented before (entry, exit and reallocation of resources) which eventually lead to
productivity growth. (Aghion, Akcigit & Howitt, 2013.)

Aghion and Howitt define creative destruction as a force driving econom-
ic growth. This means, that innovations that drive economic growth, also de-
stroy and replace results of older innovations that have become obsolete. This
concept was first introduced by Schumpeter (1942). According to his growth
model, growth is generated by a random sequence of quality-improving inno-
vations. (Aghion & Howitt, 2009, 85.)

Creative destruction has two effects: positive (creative) and negative (de-
structive). Creation happens when industry’s productivity grows. This is when
new jobs in the industry are more productive than the old jobs in the same in-
dustry. These new, more productive jobs can be created in the old firms in the
industry or totally in new firms. The destruction effect is when low productivity
jobs are destroyed. Jobs are destroyed when firms is reducing their staff or
when firms exit from the market. (Maliranta, 2014, 20-22.)

Creative destruction’s impact on productivity growth and therefore for
economic growth is significant. Productivity growth happened this way should
be supported. Creative destruction may not still be in the favor of the politicians,
because the effects of this mechanism do not occur immediately. This can lead
to political regulation and interference if the politicians think the disadvantages
of creative destruction are too high. Acting against the creative destruction can
reduce the advantages it offers and lead to non-optimal level of innovations and
therefore to lost for the economy. Also subsidies that small firms gain from
government can reduce creative destruction.



29

24  Productivity decompositions

Earlier literature focusing on productivity of firms, industries or economies
knows several different methods to study productivity. To measure the produc-
tivity contributions of different components, one may use productivity decom-
positions. There are several different decompositions that differ from each other.
Next we will introduce the basic idea of the decompositions, and some general-
ly known decompositions.

Aggregate productivity means weighted average of productivity at the
firm-level or plant-level. Changes in the aggregate productivity can be the re-
sult of change in the average productivity of firms or it can also change because
of the changes between the firms. Such changes can be changes in the market
shares of continuing firms, entry and exit. Need to study the effects of these
components have led to the development of productivity decomposition meth-
ods. Decompositions break the aggregate productivity into these subcompo-
nents. (Melitz & Polanec, 2015.)

The first to break the aggregate productivity down were Baily, Hulten and
Campbell (1992). At first, the aggregate productivity at period t can be defined
as a weighted average of firm productivity

b, =Y sitPir ),

where s;; is the firm’s i share at period t. The shares sum to 1. ¢; is firm’s i
productivity at time t.

The aggregate productivity change that we are interested of is therefore
A®, which is s;, @, — 5;19;1. In this decomposition introduced by Baily, Hulten
and Campbell (later on BHC) this change in aggregate productivity is decom-
posed into three categories: continuing firms, entrants and exiting firms. For the
entrants the share in the first period is zero, s;; = 0. For the exiting firms the
share is zero at the second period, s;, = 0. The component describing the con-
tinuing (or surviving) firms can be divided into components: sum of productivi-
ty changes so that the firms’ share is held constant or the share changes so that
the firms’ productivity is held constant. The first of these is so called within
component and the second one is so called between-component. In BHC de-
compositions there are four components altogether. (Baily, Hulten & Campbell,
1992.)

Melitz and Polanec (2015) introduce the BHC decomposition in the follow-
ing form

AP = Yies(SizPiz — Si1®Pi1) + Lier SizPiz — Liex S ®in ),
where S, E and X are referring to surviving, entering and exiting firms. In this

form one can only see three components, even though there actually are four.
The first component, which describes the surviving firms, can still be decom-
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posed into two parts: within component which describes the productivity
growth within surviving firms, and between component which describes the
reallocation between surviving firms. The full decomposition with all four
components is presented below. (Melitz & Polanec, 2015.)

AD = 3ics5i1(Piz — 0i1) + Xies(Siz — Si1)Piz + Dier SizPiz — Diex Si1Pin (4)

BHC decomposition created the basis for productivity decompositions. Grilich-
es and Regev (1995) used BHC decomposition as a basis to their on decomposi-
tions (from now on GR). The difference to the BHC method is that Griliches and
Regev used reference average productivity level as a benchmark and they com-

pared the effects of components to that. GR method uses average productivity
(P1+P7)

between periods 1 and 2 as a reference average productivity, ® =
2

(Griliches & Regev, 1995.)

The GR decomposition has same kind of form than BHC with the only dif-
ference of reference average productivity level. The GR decomposition is pre-
sented below. (Melitz & Polanec, 2015.)

AD = ¥cs[Sin (@2 — CT’) —Si1 (@i — q_’)] + Yice Siz(Piz — q_’) — QiexSin(Pin — CT)) )

In the BHC decomposition the impact of entrants is always positive and the im-
pact of exiting firms is always negative, no matter what is the productivity of
those firms. The GR decomposition is more accurate with entrants and exits. In
GR method the impact of entrants can be also negative, if the entrants” produc-
tivity is lower than the average productivity. Exiting firms” impact can also be
positive if their productivity is higher than the average. This is because the en-
trants and exiting firms” productivity is being compared to the reference aver-
age productivity level. (Melitz & Polanec, 2015.)

Another BHC-based decomposition was introduces by Foster, Haltiwang-
er and Krizan (2001). This decomposition is generally called FHK decomposi-
tion. The difference to the previous (GR) is very little: instead of using average
productivity between two periods as a reference average productivity level,
FHK decomposition uses productivity level of period 1. This FHK decomposi-
tion also divides the aggregate productivity into four components like the pre-
vious one but also incorporates a totally new component, so called cross firm
component. Cross component captures the covariance between changes in the
market share and changes in productivity. (Foster et al., 2001.)

In FHK decomposition the entry and exit mechanisms can be either posi-
tive or negative, just like in the GR method. In the FHK only the benchmark
(reference average productivity level) is different. This mitigates the bias that
might be caused without the benchmark. If the benchmark wouldn’t exist there
would be possibility to wrong conclusion about entry and exit. The FHK de-
composition is presented below. (Melitz & Polanec, 2015.)
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AD = Z[Siz (@iz — ®1) — si1(pin — P4)]

ieS

+ Z Siz(@iz — P1) — Z si (@i — P1)

ieE ieX

Olley and Pakes introduced another commonly used decomposition in the 1996,
so called OP decomposition. This decomposition uses different mechanism to
explain aggregate productivity changes and it has had many various forms in
different surveys. OP decomposition divides the aggregate productivity into
two components. Below is presented a form of OP decomposition, which Melitz
and Polanec (2015) introduced in their article.

&, =9 + 2i(sit — ) (@ic — @) 7).

where @, is unweighted firm productivity mean and §; is the mean market
share. This decomposition divides the aggregate productivity into two compo-
nents. The first one shows the shifts in the productivity distribution and the
second one in the captures the market share reallocations. OP decomposition
has also been modified by Melitz and Polanec recently into dynamic Olley-
Pakes decomposition, which also observes entry and exit mechanism. (Melitz &
Polanec, 2015.)

In the decompositions introduced before the entry and exit mechanisms
are being compared to specific benchmark. In a decomposition that was devel-
oped by Diewert and Fox (DF decomposition), the exiting firms" productivity
are being compared to the surviving firms” mean level in their base year. Corre-
spondingly the entrants’ productivity is being compared to the mean level of
surviving firms in the comparison year. This DF decomposition was later modi-
fied by Maliranta (2005) and it can be presented in the following form

AD :ENt+EXt+BWt+WHt+ CRL- (8),

where the first component on the right side is the entry mechanism, the second
is exit mechanism, third is the between component, the fourth one is within
component, and the last is cross-term. The components can be defined as below.
(Maliranta, 2005; Maliranta & Kauhanen, 2012.)

EN; = sf[Pf — ®f] )
EX, = StD—1[cDg—1 - q)tD—l] (10)
BW, = Y AWiL; [Pt — CT)tC] (11)

WH, = Yiec 90Dy (12)
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CR; = Yiec W 2 = ((pT) (13)

In his paper Balk (2016) provided an overview of decompositions. In his paper
he emphasizes that there are no unique decomposition and also the importance
of the benchmark, to which we compare the entry and exit mechanism. Balk
states that because of its symmetry and the natural way to deal with the
benchmark for entrants and exiting firms’, he prefers the DF decomposition.

Also some earlier literature has been done considering the different de-
compositions and comparison of them. Melitz and Polanec (2015) have made
and extension to the earlier introduced OP decomposition. This so called dy-
namic Olley-Peaks decomposition takes also entry and exit into account. They
argue that other decompositions introduce some biases in entry and exit. Ac-
cording to their results the biases that other decompositions cause can be signif-
icant in over five-year period. In their article they don’t take in to account the
DF decomposition that has been considered as a good development among the
methods to study aggregate productivity changes according to Balk (2016). (Me-
litz & Polanec, 2015.)
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3 BACKGROUND LITERATURE

In this chapter is provided some earlier literature. Since we are interested in job
creation and productivity, the background literature is divided into two parts.
First we'll introduce research considering the job creation and growth in firms
and in high-growth firms. Job creation and growth contains articles that are fo-
cusing on size-growth relationship and age-growth relationship. The results dif-
fer from each other a lot. In the next section is presented the earlier literature
considering productivity and productivity growth in firms. These results are
also compared between firms and high-growth firms. In this chapter is also
provided a short overview to unemployment and development of productivity
in Finland. At the end of the chapter is introduced briefly more specific infor-
mation about information and communication technology.

3.1 Job creation and growth in firms

Research considering job creation and firm growth has a history of several dec-
ades. In this section we go through studies from 1987 to 2016 and discuss about
the results and compare them. Methods and data availability has changed over
time, and also the earlier results give motivation to different aspects so results
are coming more reliable and accurate when going forward this timeline. Job
creation and firm growth are closely related to the Gibrat’s Law so most of these
studies are testing if the law holds.

Besides focusing on the relationship between firm size and growth the
other factor under examination has been age of the firm. Firm growth has also
been found to decrease with firm age besides of firm size. Evans has studied
tirm growth focusing also to age variable. In his study (1987a) Evans examined
both age and size effects on firm growth. He used data from Small Business
Administration (SBA) that was collected by Dun and Bradstreet that consists of
20,000 manufacturing firms. Data from this source has already been told to be
problematic according to Davis et al. (1995) in this thesis. Firms were analyzed
between 1976 and 1982. As a measurement for firm size Evans used employ-
ment, which has been used in several studies. He also points out that separating
tirm’s organic and inorganic growth is impossible with this data. (Evans, 1987a.)

Measurement for firm age in Evans’ study is rather problematic. Firms in
DMI data for those years have been categorized rather widely: 7-20, 21-45, 46-95
and over 96 years. Accurate age can be obtained only for firms that are under 7
years old. Although it makes it easier to compare the results to other surveys
because of the age measurement, it can be that the results are not that accurate
because of the wide categories. Results are discussed more accurately further.
(Evans, 1987a.)
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Another study made by Evans (1987b) also focused on the same factors.
The study focused on a sample that included 100 manufacturing industries be-
tween 1976 and 1980. The data used in this paper is actually from the same
source than in Evans’s other paper that was introduced before. The difference
between this paper and the other published in the same year from Evans is the
target. In the first one (1987a) Evans tested alternative theories considering firm
growth. The other one (1987b) is focusing on the growth in different industries.
Evans is using same principles in both studies: the categorizing of the firms by
age and methods used in measuring are the very same. (Evans, 1987b.)

Evans reports same results in both papers. Key finding is that age is an
important factor in firm dynamics, and growth and probability of failure seems
to decrease with age. Survival rates are higher for more mature firms. Accord-
ing to the results presented the negative relationship between age and growth
holds for 78% of the industries. The second key finding is that firm growth de-
creases with a diminishing rate with the firm size. Negative relationship be-
tween size and growth holds for 89% of the industries, which is even more than
for age. These results also suggest that Gibrat’s Law does not hold.

Comparing Evans (1987a, 1987b) results to that Samuels got lot earlier
points out a conflict. Samuels suggested that larger companies have higher
mean growth rates but Evans reports that smaller and younger firms are faster
growing. Larger sample used by Evans could offer better results but those re-
sults must be read with caution because of the source of the data. Second note
when comparing the results is the measurement of growth: Evans uses firm's
employment and Samuels uses net assets of the firm which makes the compar-
ing more problematic. One should still notice that measurements used by Evans
are not that good either: the firms" age categories are wide and data does not
allow separating organic and inorganic growth.

Davis, Haltiwanger and Schuh (1995) criticized the research related to job
creation and firm growth in their article. They reported different results about
firm growth and job creation. Davis et al. were skeptical about the perception
that small businesses create most of the jobs, like earlier literature (Evans, 1987a,
1987b) seems to show. They showed in their paper, that the data used in earlier
studies in unsuitable for job creation research. According to Davis et al. the data
used by Samuels and Evans (Dun and Bradstreet) is not suitable because of two
problems. First, the data is showing differences in U.S. employment statistics
when compared to Bureau of Labour Statistics or the Bureau of the Census.
Second, the database does not track accurately firms’ births and deaths or other
employment events. Davis et al. also revealed some empirical biases that can
occur in these kinds of studies, referring to regression-to-the-mean fallacy and
size distribution fallacy which both already introduced before. (Davis et al.,
1995.)

The results that Davis et al. got for relationship between firm size and
growth are different again from the earlier findings. They used U.S. Census Bu-
reau data for manufacturing plants from 1972 to 1988 and found new infor-
mation. According to their results large firms and plants got the highest job cre-
ation and destruction rates in the U.S. manufacturing sector. They found no sys-
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tematic relationship between net job growth and firm or plant size. Therefore
the results from earlier literature differ from each other a lot: some evidence
that larger firms create jobs and some evidence that smaller firms create the
most of the jobs. We must not forget the importance of the firms’ age. (Davis et
al., 1995.)

Some new information about job creation was offered later by Haltiwang-
er, Jarmin and Miranda (2013) in their research about job creating firms. They
studied which kinds of firms create most of the jobs. The data in their research
is from the Census Bureau’s Longitudinal Business Database (LBD). The data
they used covers all firms and establishments in nonfarm business sector in the
U.S. for the period between 1976 and 2005. That data is firm-level and plant-
level data, which have not been used before them in this kind of research. They
also have respect for the birth of the firms. Haltiwanger et al. are using average
growth rates in their analysis to avoid the regression-to-the-mean bias. Also the
data is more suitable for this purpose than the ones used before. (Haltiwanger
etal., 2013.)

Haltiwanger et al. demonstrated that after controlling the age of the firm,
the negative relationship between net job growth and firm size disappears. Also
some evidence was found to support the perception that smaller firms create
most of the jobs. However, more robust and important finding is the role of
firm’s age. Smaller firms have much higher job destruction rates because of the
exit mechanism. According to Haltiwanger et al. about 40% of the jobs created
by startups are being eliminated in five years. They also find that if a firm sur-
vives in the market, it grows more rapidly than older firms in the market.
Haltiwanger et al. state that after entry the new firms either grow or exit the
market. (Haltiwanger et al., 2013.)

Earlier literature offers various set of different points of view to the job
creation. Anyadike-Danes et al. (2014) focused on the impact of firm size, sur-
vival and growth on overall job growth. They studied these variables in six
northern Europe countries (Finland, Austria, Germany, Sweden, Norway and
the UK). Data they are using is somewhat special: purpose-built data set that
was made by experts so that the data is suitable for comparing the results be-
tween countries. This data has been gathered from several sources from the tar-
get countries mentioned before. In this survey they studied firms founded in
1998 for the first decade of their life and compared the impacts between these
firms.

Their results were following. A very small part of the smallest firms” have
major impact on cross-country differences in job growth. According to them the
overall job growth is mainly explained by the firms that have 1 - 4 jobs or more
than 20. So the most important groups are the smallest and the largest firms. In
this survey they used Austria as a benchmark and compared it to other coun-
tries. The differences in the job creation rates between countries are explained
by the contribution of the smallest firms’. The results reveal some information
about the firms’ performance after entry. Newly-born firms are usually small:
data used here reveals that over 75% of the new firms have five or less employ-
ees and not many survive the next ten years. Anyadike-Danes also found the
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same as before: smallest firms that survive grow most rapidly. Like Haltiwang-
er et al. (2013) also Anyadike-Danes et al. came to the conclusion that firm size
and growth are inversely related but when age of the firm is controlled this re-
lationship disappears. According to Anyadike-Danes et al. relatively large part
of the firms is still small after first decade of birth. This is in conflict with the
earlier perception that firms either grow or exit the market. This has also been
called up-or-out dynamics before. (Anyadike-Danes et al., 2014.)

All the papers presented above have been done using different methods
and data. The results also differ from each other, which is reasonable because of
the measurements and data. Some of the empirical evidence suggests that larger
firms create most of the jobs, and others suggest that smaller firms have more
significant contribution to job creation. Next we’ll go through some earlier liter-
ature considering the job creation in high-growth firms. We’ll discuss about the
results and their differences to the average firms’ job creation after that.

Not that much literature has been done about the high-growth firms’ job
creation. High-growth firms and gazelles have not been as a target of economic
research for that long yet, but some literature can be found. Many of these pa-
pers use different definitions for high-growth firms, which makes the results
less comparable.

Haltiwanger et al. (2016) studied job creation, output and productivity
impacts of young firms’ that have high growth rates. They use two databases
that are related to each other. Both databases are based on Census Business
Register. Haltiwanger et al. used Longitudinal Business Database (LBD), which
is the same that Haltiwanger et al. used in their earlier study (2013), to construct
measures for firm employment and growth. They then appended firm level
revenue data that was contained in the Business Register. LBD contains annual
observations from 1976 to 2013. With this data they can make annual plant-level
and firm-level employment growth rates. (Haltiwanger et al., 2016.)

Haltiwanger et al. find that high-growth firms’ contribution to the job cre-
ation is relatively high, even though the young firms are very heterogeneous.
Many of the young firms do not survive more than few years. They also make
the same conclusion that many others: small businesses that survive in the mar-
ket grow relatively fast. According to them the median net employment growth
for young firms is zero, which means that a lot of jobs are destroyed. Higher
mean net employment growth implies positive skewness in employment
growth, which means there are some firms that have high growth rates and
they are driving the mean employment growth. (Haltiwanger et al., 2016.)

Haltiwanger et al. (2016) also explored some characteristics of high-
growth firms. According to them, high-growth firms are more likely to be
young than mature firms. This occurs even when the age is controlled. Number
of high-growth firms varies between industries and regions. High-growth firms
had a lot more activity in high-tech industries and energy producing industries.
(Haltiwanger et al., 2016.)

Comparing the results and conclusions got in the earlier literature may not
be easy. Different data and methods used make it difficult. In different times
made studies about the effectiveness of Gibrat's Law has lead us to different
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conclusions. Some studies (Samuels, 1965) have empirical evidence, which
shows that larger companies grow faster. However, many other studies (Evans,
1987a, 1987b; Haltiwanger et al., 2013; Anyadike-Danes, 2014; Haltiwanger et al.,
2016) have shown that smaller firms have higher growth rates. This is even
when the regression-to-the-mean fallacy is paid attention using average firm
sizes. Davis et al. (1995) on the other hand conclude that no strong relationship
between size and growth can be found. As a conclusion we can say, that results
from job creation research are in conflict but mainly the results are pointing to
the direction that small firms” have a major impact. One should still remember
the pointed empirical finding that age has shown to be more significant factor.

3.2  Firms’ productivity

High-growth firms’ contribution to the productivity is another interesting point
when analyzing high-growth firms’ effect on economy. When thinking about
the economic growth, the productivity growth is the most important element in
the long run. Even though productivity is important for growth, there is not
much we know about high-growth firms’ contribution on productivity. Much
more literature is done focusing on the job creation effect of these firms’. Fur-
ther we present some earlier literature considering productivity. There are
many different aspects that one can look into it, and we have introduced here
some of them.

Maliranta (1998) studied the importance of technology generation, learn-
ing by doing and spillover effect to the performance. He used plant-level panel
data from Finland manufacturing sector. The performance was measured using
total productivity factor indicator, which shows the shares of capital stock
productivity and labor productivity. The indicator used in this study works like
weighted average of labor and capital productivity. Goal of the study was to
seek differences in technical efficiency between establishments. Data they were
using was from two periods: 1975-1984 and 1981-1994. (Maliranta, 1998.)

The results show that the differences in the level of performance between
generations are significant. The total productivity factor indicator seems to be
higher for new generations, so it's decreasing when moving towards the older
generations. Some explanations can be concluded from this. First of all, the new
generations may have more modern capital stock that can be more effective.
Another result from the study is that the rate of growth is higher for new gener-
ation plants, which indicates that probably some learning by doing effect has
happened. Also third result was found. The firm spillover effect tends to in-
crease when moving towards the older generations. (Maliranta, 1998.)

Maliranta (2001) has studied how the structural changes that enhance
productivity have affected on the labor productivity growth and total produc-
tivity growth in Finnish manufacturing. The research was done by examining
the period from late 1980’s to middle 1990’s. Maliranta uses Longitudinal Data
on Plants in Manufacturing (LPDM), which has been created from Industry Sta-
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tistics to be used in research. Also some data is from Business Register on Plants
(BRP), which has more accurate data from plants. (Maliranta, 2001.)

According to the results of the research the productivity-enhancing struc-
tural changes boosted the labor and total productivity growth in the late 1980’s.
Maliranta analyzed the impact of structural changes with so called between
components. The values of between were high during that period. Also another
components of structural changes, entry and exit, had impact on productivity
growth. The second finding was that firms with preference to import and R&D
intensity seem to add the productivity-enhancing structural changes. The ef-
fects of R&D come with lag of 3-5 years. (Maliranta, 2001.)

The results Maliranta has got are quite the same that other earlier litera-
ture and also economic theory states: the structural changes, or creative destruc-
tion, have a major impact on productivity. Innovations that lead to technologi-
cal development such as information and communication technology are in key
role for productivity development. The second finding that R&D effects on
structural changes has been found also earlier and it has got support.

Jalava and Pohjola have studied the relationship between technology and
economic growth. Next is introduced some research focusing on these aspects.
More importantly these next articles introduced are targeting on information
and communication technology. ICT is the newest general purpose technology
and its significance has been even more important to Finland in the last decades.

Jalava and Pohjola (2007) studied, what kind of impact the information
and communication technology has on output and productivity growth. They
studied these impacts in Finland for the years 1995 - 2005 which was the period
that ICT rose and developed in Finland the most. Data Jalava and Pohjola used
in this survey is from Statistics Finland. Because not all data needed was availa-
ble in Finland, they had to turn to U.S. Bureau of Economic Analysis (BEA).
(Jalava & Pohjola, 2007.)

According to the results the ICT had large impact on GDP and production
on that period which is not surprising. The results show that one fifth of the
quality adjusted GDP was from information and communication technology.
The rate of growth was 4.06% at that time. This is huge contribution because the
share of ICT was about 5%. Big part of this growth is probably because of Nokia.
ICT also had impact on productivity growth. The labor productivity was 2.87%
a year and contribution of ICT capital deepening was 0.46. When summing up
the labor productivity growth from ICT and the multi-factor productivity
growth, ICT’s contribution to the aggregate productivity growth was 1.87% of
the improvements in GDP per hour worked. Totally this is 65% of labor produc-
tivity growth. (Jalava & Pohjola, 2007.)

Jalava and Pohjola (2008) the roles of electricity and ICT development in
Finland’s economic growth. Finland has been one of the leading countries in
electricity and even more in ICT so these new technologies are in key role for
economic growth in Finland. They used data for electricity from periods 1900 -
1913 and 1920 - 1938. For ICT impacts the data was from years 1980 - 1990 and
1990 - 2004. (Jalava & Pohjola, 2008.)
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In their results they state that Finland was back then one of the leading
countries in information technology. In Finland the contribution of ICT to the
GDP growth was three times as large as electricity’s. ICT’s contribution to the
multifactor productivity was 60% when electricity’s was only one third. In Fin-
land ICT development was rapid and it was advanced and applied into produc-
tion very fast. Also huge ICT sector had effect on this. They also compared the
results to equivalents from United States. In Finland the contribution of ICT
was larger than in U.S. but the electricity’s contribution was higher in United
States. (Jalava & Pohjola, 2008.)

Another aspect to the productivity can be found in the article made by
Hyytinen and Maliranta. In their research (2013) they studied industries
productivity evolution using VDF decomposition (Vainioméki-Diewert-Fox de-
composition) that divides the productivity evolution into four components: en-
try, exit, reallocation of resources and productivity growth. Three first compo-
nents actually describe the creative destruction as told before. The goal was to
find out how new firms in the market contribute to the industry productivity
growth when they enter the market, and after that. They used Finnish micro-
level business data, which was both firm-level and plant-level. (Hyytinen &
Maliranta, 2013.)

Their analysis shows that the most important component for industry
productivity growth is the average productivity growth of firms’. The results
also show that the impact is so important because the older and larger firms,
which have larger market shares can renew themselves and that way improve
their productivity. This is in conflict with the common perception that the firm
growth should be rapid at the very early stages of the firm life. (Hyytinen &
Maliranta, 2013.)

The second finding in their study is that even though the labor productivi-
ty is much lower in the new firms in the market, the effect is mitigated because
those firms have so small employment shares. If the young firm would be aver-
age size, the negative effect would be two or three times larger.

The third finding in their study was considering the age-group decompo-
sition also used in the research. The exit mechanism usually has positive effect
on the average productivity in the industry because low productivity firms exit
the market. According to their results the exit effect is positive and prolonged
but it declines over the life cycle of the firm. However, the exit mechanism is
still visible after ten years. (Hyytinen & Maliranta, 2013.)

The fourth finding was that younger firms that survive in the market tend
to have higher growth rates when compared to older firms. The results show
that the contribution to the between component (reallocation of resources) var-
ies with firm age. Young firms that grow rapidly have negative effect on aggre-
gate productivity via reallocation of resources because even though they grop
rapidly, most of them still have low productivity. (Hyytinen & Maliranta, 2013.)

A lot studied aspect to productivity is the entrants’ effect on industry’s
productivity. Dumont, Rayp, Verschelde and Merlevede (2016) have made and
article about start-ups” and young firms’ contribution to the industries” efficien-
cy growth. The article aims to provide empirical evidence on how the young
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firms contribute to the efficiency growth in different industries. The research
includes six EU countries (Belgium, Finland, France, Germany, Spain and Italy).
They examine the object through technical efficiency decomposition, which has
four components: firm-level efficiency growth, reallocation of market shares,
and entry and exit mechanism. (Dumont et al., 2016.)

In every EU country of the study, the entering firms have had lower effi-
ciency than more mature incumbents in the industry. Starting firms are more
efficient than the entrants. Starting firms refer to young firms here. In Finland
the starting firms are even more efficient than mature firms according to these
results. In the results they also state, that efficiency increases with firm age, but
not in Finland and especially in Belgium. The efficiency difference between en-
trants and young firms can be explained through market selection. The low
productivity firms exit shortly after entry. In Finland, France and Spain the ex-
isting firms are on average more productive than the entrants in their first year.
(Dumont et al., 2016.)

These results are in conflict with earlier literature. There’s been empirical
evidence, that young firms have lower productivity than the older incumbents
in the market. Those entrants that have the lowest productivity will exit the
market and after learning-by-doing effect and reallocation of resources the oth-
er entrants and older firms in the market will grow. Some explanation can still
be found for the results. Young firms can have new technology or new infor-
mation available that improves the productivity. Also some new innovations
that young firms have can increase their efficiency.

The studies and results introduced above are only a very small part of the
literature made of productivity. The aim of presenting this earlier literature is to
provide a view of productivity research and its results that show the variables
and factors that create productivity growth. Also some studies about productiv-
ity differences were shown. The results show that productivity varies over re-
gions in Finland and also over generations in manufacturing. According to the
results structural changes also have positive effect on productivity growth. Fur-
ther is introduced some research about high-growth firms and their productivi-
ty. Mostly attention has gathered the job creation aspect when considering the
high-growth firms. Productivity can be seen as important as job creation, espe-
cially in the long run.

Already earlier introduced article by Haltiwanger et al. (2016) focused on
young firms that have high growth rates. Job creation, output and productivity
growth contributions of these firms” were analyzed. The results show that these
tirms contribute to the productivity growth and output level growth dispropor-
tionately. Young firms although seem to be very heterogeneous and many of
them do not survive in the market very long. Those that do survive have higher
output growth than the older firms in the market. (Haltiwanger et al., 2016.)

Haltiwanger et al. also examined the determinants of the high-growth
firms. According to them, high-growth firms are more likely to be young than
older firms, even when the firm size is controlled. They also found that there is
a lot of variation between industries. The difference in high-growth firm activi-
ty between industries varies between 40% and zero. (Haltiwanger et al., 2016.)
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Productivity and output growth contribution of high-growth firms seems
to be important according to Haltiwanger et al. Also the determinants that
Haltiwanger et al. are introducing in their paper are supported by earlier litera-
ture and also introduced earlier in this thesis (see 2.1.1).

Very little literature is considering the differences in productivity and job
creation between high-growth firms and average firms. Nevertheless the results
introduced in this chapter provide valuable information about firm dynamics
and the factors that cause job creation and productivity growth. Next we sum-
marize these results to provide clearer picture.
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Results of empirical studies
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Summarizing the results may help to give clearer picture of the earlier literature.
The research focusing on job creation and productivity in firms has had many
results, and partially the results are in conflict with each other. Below is pre-
sented the results in simpler form.

TABLE 2 Background literature results about job creation.

Author

Year

Hypothesis

Data

Result and other notes

Samuels

1965

Does the Gibrat's Law hold?

DM]I, 400 obs.

Larger firms grow fas-
ter.

Evans

1987a

Relationship between firm
size, age, and growth

SBA 20,000 obs.

Firm age is important
factor, probability of
failure decreases with
firm age, Gibrat's Law
does not hold.

1987b

Relationship between firm
size, age, and growth

SBA 20,000 obs.

Relationship between
age and growth holds
for 78% of industries,
relationship between
size and growth hold
for 89% of industries.

Davis et al.

1995

Relationship between firm
size, age, and growth. Evalu-
ating earlier literature.

Data from manufac-
turing plants, 1972-
1988.

No systematic relation-
ship between net job
growth and size.

Haltiwanger et al.

2013

Which firms create most of the
jobs?

Census Bureau's
Longitudinal Busi-
ness Database
(LPD), 1976-2005.

Smaller firms create
most of the jobs, after
controlling the age the
negative relationship
between size and
growth disappeared.
Smaller firms have
higher destruction
rates.

Anyadike-Danes et al.

2014

Impact of firm size, survival
and growth on overall job
growth

Produced by dis-
tributed micro-data
analysis. Several
sources.

Very small part of
smallest firms have
huge role in cross-
country job growth.
Also largest firms have
major impact. Smallest
firms that survive
grow most rapidly.

Haltiwanger et al.

2016

High growth young firms con-
tribution to the job creation

Longitudinal Bu-
siness Database
(LBD)

High-growth firms'
impact on job creation
is relatively high, but
small firms are hetero-
geneous. Small firms
that survive in the
market grow more
rapidly.
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Author Year Hypothesis Data Result and other notes

1998 Importance of technology Plant-level panel Differences in the level
generation, learning-by-doing | data from Finnish | of performance between
and spillover effect to the manufacturing generations are signifi-
performance sector cant.

Maliranta

2001 How structural changes that | Longitudinal data | Productivity-enhancing
enhance productivity has on Plants in Manu- | structural changes
effected the labor and total facturing (LPDM) | boosted labor and total
factor productivity growth? productivity growth in

the late 1980's.

2007 Role of ICT in output and Statistics Finland | ICT’s contribution to
productivity growth in Fin- and U.S. Bureau of | aggregate productivity
land Economic Analysis | growth was 1,87% - 65%

1995-2005 of labor productivity
growth
Jalava, Pohjola 2008 Role of electricity and ICT in | Data for electricity | Growth contribution of
economic growth in Finland | from 1900-1913 ICT much higher in Fin-
and 1920-1938. For |land thanin U.S.
ICT from 1980-1990 | ICT’s contribution to the
and 1990-2004. MFP growth was 60%.

2013 How entrants contribute to Finnish micro-level | Most important compo-
industry productivity business data, nent for industry
growth? firm-level and productivity growth is

Hyytinen, Maliranta plant-level. average productivity
growth of firms.

2016 Start-ups' and young firms' Firm-level esti- Entering firms have
contribution to the industries' | mates of technical |lower efficiency than
efficiency growth efficiency to get their more mature in-

decomposition of | cumbents. Starting firms
Dumont, Rayp, Ver- industry-level effi- | are more efficient than
schelde, Merlevede ciency entrants.

2016 High-growth firms' contribu- | Longitudinal Bu- High-growth firms' con-

Haltiwanger, Jarmin,
Kulick, Miranda,

tion to productivity

siness Database
(LBD)

tribute to productivity
growth and output level
growth disproportion-
ately. Many of the
young firms do not sur-
vive in the market long,.




44

34  Unemployment and productivity in Finland

3.4.1 Unemployment

The level of unemployment has varied in Finland during the past decades. By
definition the unemployment means people that belong to the labor force but
have no job. The biggest disadvantages of unemployment for the individual are
decrease in the standards of living, the weakening of relationships and social
status, and also economical unsafety. Unemployment is also a major factor for
poverty. From the economy’s aspect the unemployment causes decrease in pro-
duction and increase in social and healthcare expenses.

The statistics and measurements for unemployment vary across countries.
In Finland unemployed are people who have no job but have applied for one in
the past four weeks. In Finland one is considered as working age person if the
one is 15 - 74 years old. Unemployment statistics are also reported for ages 15 -
64. Most common measurement for unemployment is unemployment rate, but
other nearly as common is employment rate. Examining the unemployment one
must pay attention to the seasonal changes in employment. For example begin-
ning and ending of school semester affects to employment statistics. Also some
jobs are seasonal. Grey employment (=employment that cannot be seen in sta-
tistics) causes some bias to the statistics.

Unemployment can be divided into several categories. For example sea-
sonal unemployment, cyclical unemployment, frictional unemployment and
structural unemployment are different forms of unemployment. Seasonal un-
employment is caused by changes in the demand of the work in different sea-
sons of the year. Some professions employ only at summer for example so the
unemployment caused by seasons may be seen in statistics. Cyclical unem-
ployment means increased unemployment during downturns in the economy.
This is followed by the decreased demand of the work. Frictional unemploy-
ment means period of unemployment between two jobs. Sometimes when one
is searching for a new job it can take a while. Also the time after graduation un-
til one finds a job is called frictional unemployment. Structural unemployment
is followed when the structures of the economy change. For example technolog-
ical development can cause for some professions” and industries” exit. After this
the demand for the work decreases and the demand of work is moved to anoth-
er professions and industries with the technological development. Structural
unemployment is the result of creative destruction. Destruction of some jobs
can be seen as a “destructive” part of creative destruction. This may seem nega-
tive at first because the supply of the work doesn’t adjust to the situation that
tast. When the supply of the work adjusts the structural unemployment de-
creases. This is the “creative” part of the creative destruction. Besides of the fac-
tors presented above there are a lot more factors that cause unemployment but
these are the most common.

According to the information from Statistics Finland the unemployment in
Finland has been quite high since the financial crisis that begun from the United
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States in 2007. The situation hasn’t got any better because of the debts of some
countries in Europe, and other crises. After these the unemployment has not
decreased much but rather stayed quite high. The figure below shows the un-
employment rates for aged of 15 - 74.
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FIGURE 4 Unemployment in Finland for aged of 15-74 04/2006 - 04/2016. (Source:
Statistics Finland)

There has been a lot of public conversation about unemployment in Finland
and different ways to decrease it. Some participants think that for example in-
creasing the supply of the work might be the solution to high unemployment.

High-growth firms’ impact on employment is very significant. According
to the Ministry of Employment and the Economy there were 691 high-growth
firms in Finland and they created 51,164 new jobs in years 2006 - 2009. On aver-
age the employment in high-growth firms grew 74 employees in that three-year
period. When adding the fact that the high-growth firms are very small part of
the firms in Finland, the impact on job creation is important.

3.4.2 Productivity

Productivity is the most important measurement for efficiency of the economy.
Like already introduced before, the productivity is significant component con-
sidering long-term economic growth. Usually productivity grows with techno-
logical development as a result of innovations. In principle the economy is al-
ways reaching for higher productivity and therefore increasing standards of liv-
ing for its citizens.

Productivity is usually being measured as a produced output per labor
input. In product-based production defining the productivity is easy and calcu-
lating some numerical values for it is not problematic but most of the firms are
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currently producing both products and services or only services. In service fo-
cused production the productivity is more complicated to calculate. For exam-
ple social and health care sector is problematic object because of this. In these
situations value added can be used as a measurement of productivity.

Recent discussion about competitiveness of Finland is closely related to
the productivity. Competitiveness means firms’, industries” or the whole econ-
omy’s capability to survive from the economic competition. Productivity grew
well in Finland until the 2007. After this the productivity growth has decreased
and partly turned into negative even. The figure below illustrates the change in
total productivity and labor productivity in Finland for the last decades.
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FIGURE 5 Percentile changes in the total productivity and labor productivity in Finland
for the years 1976-2014. (Source: Statistics Finland)

One can see clearly from the figure 5 that the productivity growth level was
good in Finland until year 2000. The growth rate of productivity has decreased
after that. In 2007 when the financial crisis begun the labor and total productivi-
ty growth in Finland turned deeply negative. After this the evolution of the
productivity growth has been quite stagnant. This slows the economic growth
down.

There is not much that we know about high-growth firms” contributions to
the productivity. Also the earlier literature has provided contradictory results
about high-growth firms in Finland. As noted before, according to Autio (2009)
there is a phenomenon called “Finnish paradox” effecting in Finland. This
means that Finland has no good preconditions for high-growth entrepreneur-
ship. The report published by the Ministry of Employment and the Economy
(2012) is stating totally different conclusions. According to them Finland’s pre-
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conditions to entrepreneurship and high-growth entrepreneurship are better
than in other Nordic countries. Hyytinen and Maliranta (2013) state, that firms’
with high-growth have low productivity despite of the fact that they grow rap-
idly. In these firms the growth can be seen as a job creation. So, in high-growth
tirms the productivity does not necessarily grow fast.

Both unemployment and the productivity in Finland are not in the good
level. The impacts of financial crisis in 2007 can still be seen after many years in
the Finnish economy and its development. The importance of high-growth
firms to the economy is known to be remarkable even though there are still a lot
to study.

3.5 Development of ICT

The term ICT, which refers to information and communication technology, has
been in use since 1980’s. Although there’s a long history behind this term, there
is no specific definition for it. By some definition it contains the manufacturing
of ICT and ICT services. It has also been defined as an extended version of in-
formation technology. ICT therefore contains in addition to information tech-
nology also integration of telecommunications which includes telephone lines
and wireless signals, computers, software and other systems that one can use to
store, transmit or to manipulate information.

In Finland ICT developed rapidly and ICT sector grew fast. In Finland
both, manufacturing and ICT services had a major part of the employment and
value added in business sector. At the end of 1990’s in Finland manufacturing
and services were one of the relatively highest in OECD countries. Best known
from ICT production and development in Finland is Nokia. Nokia was one of
the biggest telephone developers and telecommunication producers. Currently
the ICT sector is different in Finland. Nokia has stopped telephone develop-
ment and is focusing on information services and computer programming. Cur-
rently programming and information technology are much bigger part of ICT in
Finland. The ICT sector is still large in Finland, but the focus has changed to
other products and services over time.

Even though ICT sector means ICT production and ICT services, other in-
dustries are also related to this technology. Industries can be divided into dif-
ferent categories by their usage of ICT. In Finland we have industries that pro-
duce ICT, such as telecommunications, computer programming, information
service activities and ICT products. Another category is industries that use ICT
in their activities and production. Many of industries are this kind of ICT-
intensive industries. Third category is industries that are not using ICT so much
or are not depending on it.

Below is presented ICT sectors” shares in OECD countries. In the figure 6
presented ICT sector contains industries that are producing ICT.
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FIGURE 6 The share of ICT sector in the economy, 1998. (Pilat & Lee, 2001.)

Development of ICT has led to various applications of this technology. Current-
ly ICT is being used in every part of life. ICT has improved medical care, educa-
tion and other public services. Also developing it has positive impact on
productivity and therefore to whole economy but also it has impact on em-
ployment. In Finland the ICT sector is relatively one of the largest in the world.
Development of ICT can be measured with ICT Development Index which
measures the level of ICT that are being used. In 2013 the size of ICT sector in
Finland was 5.60 %.

Development of ICT can be seen also in different industries. This is be-
cause ICT is so called general purpose technology (GPT). ICT development af-
fects to industries in many ways. The faster transmission of information im-
proves production. Also communication has improved and information storing
is easier. These are some changes that happen inside the organizations. Devel-
opment of ICT has also made it easier to firms act more internationally.

When dividing industries by ICT we can divide them into different cate-
gories. Some industries such as ICT products are focused on producing differ-
ent ICT related products. There are also some industries that are focused on dif-
ferent kinds of ICT services, such as telecommunications and information ser-
vices. These industries can be called ICT producers. Another category is the in-
dustries using ICT in their production. This category is called ICT users and it
accounts industries that are using a lot ICT in their daily activities. Third cate-
gory is consisted of industries that are not using ICT (or the use is very limited).
The general use of ICT in different industries makes it so called general purpose
technology (GPT). History has shown that these GPT’s are in a key role for eco-
nomic growth. (Bresnahan & Trajtenberg, 1995.)
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Some research has also done focusing on ICT’s impact on productivity.
Ark, Inklaar and McGuckin (2003) studied the productivity growth differences
between U.S. and Europe in 51 industries in the years 1990-2000. According to
their results the productivity growth in the U.S. has been higher because of
larger ICT sector and service sector that is using ICT intensively. Results show
that Europe is clearly lagging in ICT production and ICT-using industries. This
can be because of lower ICT investment levels in Europe. Also it looks like that
when the productivity growth in U.S. has increased during 1990’s, in Europe
the productivity growth has slowed down. This implicates that ICT matters to
the productivity growth, like other general purpose technologies in the history.
(Ark et al., 2003.)

TABLE 4 Productivity growth and GDP shares of ICT productivity, ICT using and non-
ICT industries in the EU and the U.S. (Ark et al., 2003.)

Productivity growth GDP share
1990—1995 19952000 2000
EUY Us EUY Us EU” US
Total Economy 1.9 1.1 1.4 2.5 100.0 | 100.0
ICT Producing Industries 6.7 8.1 8.7 10.1 5.9 7.3
ICT Producing Manufacturing 11.1 15.1 3.8 23.7 1.6 2.6
ICT Producing Services 44 3.1 6.5 1.8 4.3 4.7
ICT Using Industries” 1.7 1.5 1.6 4.7 27.0 | 306
ICT Using Manufacturing 3.1 -0.3 241 1.2 5.9 43
ICT Using Services 1.1 1.9 1.4 5.4 21.1 26.3
Non-ICT Industries 1.6 0.2 0.7 0.5 67.1 62.1
Non-ICT Manufacturing 3.8 3.0 1.5 1.4 11.9 9.3
Non-ICT Services 0.6 -0.4 0.2 0.4 447 43.0
Non-ICT Other 2.7 0.7 1.9 0.6 10.5 9.8
Promemoria: with national
deflators
Total Economy : 1.9 1.1 1.4 2.5
[CT Producing Manufacturing 7.8 15.1 10.1 23.7
* Excluding ICT producing. — ® EU includes Austria, Denmark, Finland, France, Germany,
Ireland, Italy, Netherlands, Spain, Sweden.

Table 4 shows the productivity growth in total economy, ICT producing, ICT-
using and non-ICT industries. Even though the productivity growth in EU has
decreased in 1990’s, productivity growth in ICT producing manufacturing has
increased. Almost in every industry that is involved with ICT has had produc-
tivity growth when non-ICT industries” productivity growth has decreased in
1990’s. ICT’s effect on productivity has been significant in 1990’s when it devel-
op rapidly. (Ark et al., 2003.)

Pilat and Lee (2001) studied the growth differentials in OECD countries.
They were focusing on estimating the contribution of ICT-producing and ICT-
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using to aggregate productivity growth. The data they were using is from
STAN database and it covers the information from eleven OECD countries.
Problem occurring in this analysis is the differences in measuring ICT sector in
different countries. They analyzed the importance of ICT by examining the sec-
toral productivity performance and the productivity contribution of every sec-
tor. (Pilat & Lee, 2001.)

They state in their paper that some countries (Finland, Ireland) have had
multifactor productivity growth higher than average and also a large ICT sector.
It still seems that ICT sector does not explain productivity growth entirely. In
Japan, where ICT sector is large, the productivity growth hasn’t increased.
There are also some countries that have grown rapidly but have no such ICT
sector, such as Australia. Despite of that it seems according to their results that
the size of ICT sector is significant factor for productivity. Pilat and Lee also
point out that some sector in Finland and United States have increased their
productivity growth. This can be the result of ICT spillovers. (Pilat & Lee, 2001.)

Empirical evidence and statistical information about ICT development
supports the theory of economic growth and creative destruction. Innovations
followed by technological development lead to structural changes in economy
and production. ICT production itself is a significant factor for economies but it
also impacts indirectly through other industries. For example financial services,
insurance and business services can use ICT and that way become more effi-
cient.
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4 EMPIRICAL RESEARCH

In this chapter of the thesis is introduced the hypothesis of this thesis and goals
of this empirical study. We will also introduce the data being used in the empir-
ical study and the methods we are using to analyze that data. Empirical study
aims to take a closer look into the theories introduced before, and also to pro-
vide some empirical evidence for them. We will discuss about the results and
compare them to earlier literature in chapter 5. This empirical study also aims
to provide answers to following questions: 1) Which firms create most of the
jobs? 2) Which firms contribute the most to the economic growth through labor
productivity growth? 3) What is the contribution of high-growth firms to eco-
nomic growth? 4) What differences can be found between industry groups in
net employment growth and labor productivity growth, and therefore in eco-
nomic growth?

41  Hypothesis and aims of the thesis

Recently there’s been a lot of public discussion about employment and econom-
ic growth issues in Finland. Slowing, and some years even negative, productivi-
ty growth has led to the point that economic growth in Finland has stopped.
Stagnant productivity growth has impact on Finland’s competitiveness and la-
bor markets. High unemployment, which has remained high for long, and weak
productivity growth are threats to development of Finnish economy. A lot of
pressure is therefore in politics considering entrepreneurship and new firms.
Entrepreneurship is the basis of the economic activity so incentives for entre-
preneurship and founding new firms must be the right kind. Micro-level evi-
dence can therefore provide useful information about sources of economic
growth. Also understanding the firm-level dynamics considering job creation
and productivity development can help some to understand the dynamics of
the whole economy.

Productivity and employment in different industries vary over time. New
innovations lead to better technologies, which create new industries and also
lead to structural changes in already existing ones. Some industries may also
disappear entirely. Technology that effects on many industries and is well ap-
plicable for most of them is called general purpose technologies. These technol-
ogies drive economic growth significantly. The newest general purpose tech-
nology is information and communication technology and development of ICT
has created an entirely new industry: ICT production. ICT production means
products and services related to information and communication technology
that consumers and other firms can use. This technological development also
has other impacts. Other industries can use this technology in their production
and that way improve their activities.
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This thesis aims to provide information about job creation and productivi-
ty growth impacts of certain firms. High-growth firms create most of the jobs in
Finland in the past decade according to Ministry of Employment and the Econ-
omy so that this small group of firms is important to the whole economy. We
will divide the data into different firm groups and analyze high-growth firms’
impact on net job creation and productivity, and compare the results to firms in
other categories. We will divide industries into ICT-producers, ICT-users and
non-ICT industries. Non-ICT industries are also divided into manufacturing
and non-manufacturing, so that we have four industry groups all in all. Non-
ICT non-manufacturing industries can be considered as non-ICT services also.
We will analyze the high-growth firms and their impact inside and between
these industries. This thesis is aiming to provide information about that, if high-
growth firms really create more jobs and what is their contribution to produc-
tivity in different industries. We also aim to provide information about the rela-
tionship between ICT and high-growth firms and differences between these in-
dustry groups.

4.2 Data

In this thesis we analyze firm specific productivity contributions and job crea-
tion in different industries. We are trying to find out the impact of high-growth
firms compared to other firm groups, and we also study the relationship be-
tween firm growth and ICT industries. Statistics Finland’s Financial Statement
Statistics data offers information about the variables that we are interested in.
This statistics contains information about enterprises operating in Finland. Sta-
tistics include industry-specific data on number of enterprises, personnel, finan-
cial statements and itemization of turnover and expenditure. Data also include
information on the growth of enterprises and how they have managed after the
starting year.!

Professor Mika Maliranta has kindly provided industry-level data that
contains modified Diewert-Fox decomposition computations. Data is similar to
data used in earlier literature by Maliranta (Bockerman & Maliranta, 2012;
Hyytinen & Maliranta, 2013). In this thesis we use the non-logarithmic version
of modified Diewert-Fox decomposition. We look into data from years 1999 -
2014. This period provides five three-year periods, which allows us to separate
high-growth firms from other firm groups in five periods. Three-year changes
are used because of the high-growth firm definition. With this time period we
can analyze changes in job creation and productivity growth, and therefore also
changes in sources of productivity growth. This period has also other ad-
vantages. It covers years during dot-com bubble and the financial crisis of 2007 -

1 Official Statistics of Finland (OSF), Structural business and financial statement statistics [e-
publications].  ISSN=2342-6233. Helsinki:  Statistics =~ Finland [referred: 10.11.2016].
Access method: http:/ /www.stat.fi/til/ yrti/index_en.html
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2009 that started from United States, and also some years during the crisis. Also
European debt crisis is included in this period. This period offers opportunity
to analyze different firms in different situations of economy. Besides of looking
into job creation we can analyze productivity growth development before, dur-
ing and after crisis. Variables of interest are presented more specifically in Ap-
pendix.

Like mentioned before, we analyze high-growth firms and compare the
results to other firm groups. Data is divided into eight groups, where all groups
contain continuing firms. Firm groups are formulated using firms’ size and
growth rates, which both are targets of this thesis. Also comprehensive back-
ground literature of firms’ size gives support to this separation. By size the
firms are divided into large and small groups using the threshold of ten em-
ployees. High-growth firms are also being divided into two groups based on
OECD’s definition for high-growth firms. We divide high-growth firms into
two groups, large and small, also by threshold of ten employees with the condi-
tion of annualized average growth rate of 20%. For symmetry, we also define
two groups of firms that declined highly during the period. This group is oppo-
site for the high-growth firms.

Earlier in this thesis introduced some possible biases that can occur in size-
growth related research. Regression-to-the-mean bias occurs when values of
variables of interest are extremely high or low and they are getting closer their
long run averages. This includes also the firm size. Very small firms tend to
grow and very large firms tend to contract. This may lead to perception that
small firms grow faster on average than large firms. In this data is used average
employment of beginning and end of the period to deal with this bias. Also dis-
tribution bias can occur. This is when firms grow and they move into another
size group or category. In this data groups are defined by average annual
growth rates, so firms do not move into another group during these three-year
periods.

Data provides all variables needed to construct the decomposition. To
provide comprehensive analysis economic growth is decomposed into net em-
ployment growth and aggregate labor productivity growth. These subcompo-
nents are again decomposed into job creation and destruction, and also to
productivity sources. Productivity growth sources are presented more accurate-
ly further, but they are within component and structural component, which de-
scribes creative destruction. Economic growth here is presented as real value
added. Nominal values are deflated using industry specific price indexes from
Eurostat.



TABLE 5 Industries and industry categories.
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Industries and categories ID
ICT producing industries
-Telecommunications Deé1
-IT and other information services D62T63
-Publishing, audiovisual and broadcasting activities D58T60
ICT-using industries
-Activities auxiliary to financial service and insurance activities D66
-Financial service activities, except insurance and pension
funding D64
-Insurance, reinsurance and pension funding, except
compulsory social security D65
-Professional, scientific and technical activities: administrative
and support service activities D69T82
-Wholesale and retail trade D45T47
-Transportation and storage D49T53
non-ICT non-manufacturing
-Accommodation and food services D55T56
-Arts, entertainment, repair of household goods and other
services D90T99
-Electricity, gas, steam and air condition supply D35
-Mining and quarrying, except energy producing materials DO07T09
-Mining and quarrying of energy producing materials DO05T06
-Public administration and defense, compulsory social
security, education, human health and social work acticities D84T88
-Real estate activities D68
-Water supply: sewerage, waste management and
remedation activities D36T39
non-ICT manufacturing
-Basic metals and fabricated metal products, except machinery
and equipment D24T25
-Chemical, rubber, plastics, fuel products and other
non-metallic mineral products D19T23
-Construction D41T43
-Food products, beverages and tobacco D10T12
-Furniture; other manufacturing; repair and installation of
machinery and equipment D31T33
-Machinery and equipment D26T28
-Textiles, wearing apparel, leather and related products D13T15
-Transport equipment D20T30
-Wood and paper products, and printing D16T18
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From table 5 we can see that the number of industries that are producing ICT is
much smaller than others so the ICT producing category is much smaller than
other categories. However, ICT-using industries are quite equivalent to other
two non-ICT categories by number. Many of the industries in non-
manufacturing group are private service industries. This gives some infor-
mation about the data we are using.

In the table 6 is introduced firm groups used in the empirical study of this
thesis. Firms are divided into eight groups of continuing firms. The definition
for high-growth firms is similar to the OECD’s definition. Other firms are di-
vided by the same size as in OECD’s definition to make the groups comparable.
For symmetry, we have also defined high-decline firm as an opposite to the
high-growth firm. To avoid regression-to-the-mean bias we use average em-
ployment of firms at the beginning and end of the period, and divide firms by
that.

TABLE 6 Firm categories and definitions

Firm category Definiton
Growth? Employees3
Continuing
large high-growth firm growth rate > 20% Employees =10
small high-growth firm growth rate > 20% Employees < 10
large growing 0 < growth rate <20% Employees =10

small growing

0 < growth rate <20%

Employees < 10

large declining growth rate <0 Employees =10
small declining growth rate <0 Employees <10
large high-decline firm growth rate < -20% Employees =10
small high-decline firm growth rate < -20% Employees <10

2 Growth here refers to average annualized growth rate for three-year period.
3 The average number of employees during the three-year period. Average is used to avoid re-
gression-to-the-mean bias.
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4.3 Modified Diewert-Fox decomposition

In this thesis we analyze high-growth firms in different industries using modi-
fied version of decomposition introduced by Diewert and Fox. This modified
version was introduced by Maliranta (2005) and also later used by Maliranta
and Kauhanen (2012). We will divide industries into three groups by their rela-
tionship to the information and communication technology. First group consists
of industries that produce ICT, the second of industries that use ICT and the
third of non-users of ICT. This last group will also be divided into two sub-
groups, manufacturing and non-manufacturing. Using data made with modi-
tied Diewert-Fox decomposition we can analyze the job creation and productiv-
ity contributions of high-growth firms in these industries and compare them to
contributions of other firms. This division into groups helps us analyze the im-
pact of ICT. We apply this method to study firm-level dynamics in industry
groups by decomposing aggregate productivity into five components intro-
duced below. Using eight groups of continuing firms we can capture the effect
of all of these components and also get a symmetric point of view to firm
growth, job creation and productivity development.

Productivity can be defined the following way

D = Vit Wit @it (14),

where wy, is the labor input share of firm i at time t and ¢;, is the productivity
index of firm i at time . Sum of these will result the productivity of specific firm
group. Diewert-Fox decomposition can be applied as logarithmic and non-
logarithmic version. We apply non-logarithmic version to high-growth analysis.

Modified Diewert-Fox decomposition consists of five components. De-
composition can be presented in the following way

= SEIOF — OF] + 5P, [0, — O]+ ) AwElgie — BF1 + ) whpy
ieE ieC

_ Q=P — D
+Zwi = ( - ) (16)

The first line describes the aggregate productivity change, where change is de-
composed into five subcomponents. The second line presents the components.
EN, is the effect of entry, EX, is exit, BW, is reallocation between firms, WH; is
productivity growth within the firms and CR; is the cross-term. In this formal
presentation E, D and C refer to new firms, exiting firms and continuing firms.
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The first component of decomposition presented above, so called entry,
describes the productivity effect of entering firms in industry, or in this case in-
dustry category. If the productivity of entering firm is below the average indus-
try productivity, entry will have negative effect on industry productivity. On
the other hand, if the entering firm’s productivity is higher than average
productivity in that industry, entry will have positive effect on industry
productivity.

The second component is exit. Exit component describes the effect of exit-
ing firms. Exit component has an inverse interpretation to the entry component.
If the exiting firm’s productivity is higher than the average productivity in the
industry then exit will have negative effect. If exiting firm’s productivity is low-
er than average productivity on that industry, the effect of exit will be positive.

The third component is between. With this component we can analyze the
reallocation of resources between firms in an industry. Between component can
be positive in two cases. First, between component is positive if firms with in-
creasing share are more productive than firms are on weighted average in that
industry. On the other hand, between is also positive if firms with decreasing
share have lower productivity than firms on weighted average in that industry.
In other words, between component measures the productivity changes caused
when resources (or market shares) change between firms in industry. Between
component only exists to continuing firms.

The fourth component of DF decomposition is within component. Within
measures weighted average productivity growth of firms between time period
t-1 and t. These time periods are treated symmetrically. Hyytinen and Maliranta
(2013) report that most of the productivity growth happens through within
component. Also this component only exists to continuing firms.

The last term in this DF decomposition is cross-term. Cross-term is the
third component that describes continuing firms during three-year period.
Cross-term is positive when firms with already high productivity have high
growth rates of productivity. Interpreting this component is not as simple as the
four other terms. This component can be divided into two subcomponents,
within cross-term and other cross-terms, which include between, entry and exit.

These components offer wide set of information about sources of industry
productivity growth. Decomposition makes it possible to analyze simultaneous-
ly continuing firms and also entering and exiting firms, and that way compar-
ing the productivity contributions of these groups. Besides studying productivi-
ty contributions of different firm groups, decomposition makes it possible to
analyze the productivity sources of firm groups through components of the de-
composition.
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5 RESULTS

In this chapter we look into results of the empirical study of this thesis and dis-
cuss about the results. The results are analyzed from three perspectives. First
are analyzed results considering productivity growth and job creation at indus-
try-level. Focus is on analyzing growth of real value added which is a sum of
net job growth and labor productivity growth. Second part is focusing on
changes in productivity at firm-level. We are trying to clarify contribution of
high-growth firms to productivity growth more accurately. Firms are being di-
vided into eight groups that only include only continuing firms for three-year
periods. Groups are being defined using their growth rate and size (look chap-
ter 4 for definitions). Third part is focusing on job creation, job destruction and
net job growth for different firm groups. The results for this empirical study in-
clude results for five three-year periods for every industry group. In the main
text is presented average results, more accurate results for every period is pre-
sented in Appendix (see Appendix A.4). Because average results do not provide
accurate picture for firm dynamics and do not provide information about
changes between periods, more periods are included for robustness.

51  Generally about results

The results obtained by using modified Diewert-Fox decomposition are pre-
sented in tables 7 - 10. These results are averages of all five periods for every
industry group. Providing results from several periods provides more accurate
results. One can also see the impacts of cyclical fluctuations to firms groups and
industries. Chosen periods cover ICT bubble, financial crisis that started in 2007
and recession in Finland followed by the crisis.

This modified Diewert-Fox decomposition includes five subcomponents of
aggregate labor productivity growth. Only three of these describe continuing
firms and were included in this analysis. Entry and exit subcomponents are not
included since entry describes the impact of entering firms to the industry
productivity. Exit measures the impact of exiting firms. There are two reasons
for this. First, this thesis aims to provide information and results especially
about high-growth firms and only reasonable comparison for these are other
firms that have continued their business for the whole period of interest. Second
reason is related to the data being used in this empirical study. In this study al-
so entry and exit subcomponents were studied, but during the study was found
out that these components include some outliers, and therefore this data was
not suitable for this kind of analysis. These outliers were result of some organi-
zational changes in large Finnish firms. Continuing empirical study that way
would have led to false interpretations and conclusions because entry and exit
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have significant impact on labor productivity growth, and therefore results for
growth of real value added would have been biased.

Aims of this thesis are contributions of high-growth firms to productivity
growth and job creation, and also impacts of ICT. The aim is to provide accurate
empirical results for impacts of these factors to economic growth. Impacts of
ICT are being analyzed in industry-level and firm-level. The results make it
possible to analyze high-growth firms’ contributions in different industry
groups. Besides of that, high-growth firms are compared to other firm groups
inside industry groups. With these results, we can provide accurate empirical
evidence on firm lifecycle. Dividing firms to groups by their size and growth
rate makes it possible to compare firms in different phases of their lifecycle.

52  Decompositions of economic growth

In this section is presented the results of this thesis. Results are presented as ta-
bles describing the decompositions. Tables 7 - 10 presented further contain de-
compositions from four industry groups introduced before. In the main text is
presented decomposition results in four tables. These tables provide average
from three-year period decompositions that are presented more accurately in
Appendix (see Appendix A.4).
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5.3  Analysis of productivity and job creation

5.3.1 Results of empirical study

In this section are analyzed empirical results of the modified Diewert-Fox de-
composition. Main results are reported in tables 7 - 10. These tables contain av-
erage results for five three-year periods from all industry groups. Results for
every period are presented in Appendix (see Appendix A.4). In the first column
is presented growth of real value added, which is defined as a sum of net job
growth and aggregate labor productivity growth. In the second column is pre-
sented contributions to net job growth, which is defined as difference of job cre-
ation and job destruction. Aggregate labor productivity growth is defined as a
sum of subcomponents of labor productivity, within, between and cross-term.
Cross-term can be also defined separately to within and other terms (within
cross-term and other cross-terms). After labor productivity is presented labor
input shares of different firm groups. In addition to shares of beginning and
end of the period, also average labor input shares are needed for normalized
components. Also the difference between beginning and end labor input shares
are reported. The last columns contain normalized components that are calcu-
lated by dividing the subcomponents of firm groups by their average labor in-
put share. Normalized components describe the changes in subcomponent of
labor productivity for average firm inside a firm group.4

As noted before, Ministry of Employment and the Economy have stated
that high-growth firms create most of the new jobs in Finland (Ministry of Em-
ployment and the Economy, 2011 & 2012). Despite of great ability of job crea-
tion of these firms, they have not had much of attention in earlier economics re-
lated literature. In this empirical study high-growth firms’ contribution to job
creation has been studied in four industry groups. For robustness the analysis is
repeated for five three-year periods. To highlight the significance of high-
growth firms’ job creation contributions, average labor input shares must be
taken into account. Labor input shares of high-growth firms are small, when
compared to other firm groups, but their labor input shares vary between in-
dustry groups. In non-ICT non-manufacturing industries high-growth firms’
average labor input share was 14,0 % when in other industry groups it was just
slightly over 8,0 %. These include both, large and small high-growth firms. So
by their labor input share, high-growth firms are relatively small group when
compared to large firms, for example.

Results show that contribution of high-growth firms to job creation is sig-
nificant. For example, in table 7 is presented job creation contribution of high-
growth firms in ICT-producing industries. Summed contribution of large and
small high-growth firms is 5,59. This means that on average high-growth firms

4 According to average results, within component for large high-growth firms in ICT-producing
industries is -0,20. Normalized within for large high-growth firms is therefore -0,20/7,1%= -2,84.
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have created 50,1 % of jobs.5 Studying results for all periods show that with lit-
tle variation between industry groups, high-growth firms (large and small) cre-
ate approximately 49,10 % of new jobs. This value is average from all industry
groups. This is significant part of new jobs when noticed also the small average
labor input share. High-growth firms’ contributions to job creation compared to
all firms is presented in figures in Appendix (see Appendix A.3.1). More accu-
rate view shows that the contribution of large high-growth firms is significant.

Purpose of the used industry group deviation is to bring the impact of ICT
into light. However, no significant differences in job creation between industry
groups can be found. Only difference to be found is the relatively large labor
input share of high-growth firms in non-ICT non-manufacturing industries. In
non-ICT non-manufacturing industries growth of real value added has hap-
pened mostly through net job growth, and high-growth firms” contribution has
been significant, but the share of created jobs has remained rather constant be-
tween industry groups. Otherwise high-growth firms act rather the same way
in every industry group.

Despite of the high job creation contributions of these firms, the aggregate
labor productivity growth in high-growth firms is negative. In addition to con-
tributions, normalized components are provided to see the changes in average
tirm inside a firm group. The importance of labor productivity changes in high-
growth firms can be seen when labor input shares are taken into account. Noz-
malized components of labor productivity for high-growth firms are highly
negative, which refers to very weak labor productivity growth. This result is
also robust, since the highly negative aggregate labor productivity growth re-
peats in every period. Labor productivity contributions remain small because of
relatively small labor input shares. Most of the changes in aggregate labor
productivity happen through within component (Hyytinen & Maliranta, 2013),
so comparing normalized within components of high-growth firms to within
components of all firms’ results a huge gap in labor productivity. Measured
with within component, weighted average change of productivity within high-
growth firms is more than 10 % lower than in all continuing firms. This gap is
significant, and varies little between industry groups. In non-ICT non-
manufacturing industries this gap is almost 15 % on average and in ICT-
producing industries slightly over 7 % on average. Even though high-growth
firms create most of new jobs on average, labor productivity growth in these
firms is highly negative.

As mentioned before, in addition to high-growth we are also interested in
general purpose technologies impacts on labor productivity and therefore also
to economic growth. Especially in the aim of this thesis is ICT. Industry devia-
tion is provided for this kind of analysis. Economic growth theory highlights
the importance of technological development to economic growth. So according
to this, one should be able to find growth and labor productivity differences

5 Large high-growth firms” contribution to job creation is 4,54 and small high-growth firms" 1,04,
which is 5,59 in total. When this is divided by total job creation, the result is job creation of high-
growth firms: 5,59/11,15 = 50,1 %.
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among industry groups if ICT does have impacts on these factors. According to
earlier literature (van Ark et al., 2003; Pilat & Lee, 2001) ICT-producing indus-
tries have developed better than others, but also ICT-using industries have had
faster economic growth than others. Figure 7 contains a visual presentation of
indexes of growth of real value added for every industry group. In this figure is
not presented any sources of economic growth, but more figures are provided
in Appendix of this thesis (see Appendix A.1.1). Indexes show the differences
between industry groups. ICT-using industries have had more economic
growth than other industry groups, and the growth has been the weakest in
non-ICT manufacturing industries. This result may be related to more intensive
usage of ICT, but no necessarily. Also non-ICT non-manufacturing industries
have had quite positive development despite of lack in usage of ICT. Sources of
economic growth reveal more. Aggregate labor productivity growth has been
very weak in ICT-using industries even though they are counted as more inten-
sive users of ICT. Also labor productivity growth in non-ICT manufacturing in-
dustries has been rather positive despite of the lack in usage of ICT. Therefore,
according to these results no connection can be found between ICT-related in-
dustries and better labor productivity growth.

Growth of real value added for every industry group. Index, 1999 = 100.
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Figure 7 Growth of real value added for every industry group. Index, 1999 = 100.

As noted before, general purpose technologies (such as ICT), are closely related
to productivity growth. According to Schumpeterian growth theory innova-
tions may have productivity improving impacts through so called creative de-
struction (see 2.3.5). Modified Diewert-Fox decomposition includes between
component that displays the productivity impacts of shifts of labor input shares,
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or in other word structural changes. Figure 8 shows the indexes of between
component for all industry groups. According to results some productivity im-
provements through creative destruction has happened in ICT-producing in-
dustries and non-ICT manufacturing, but no clear connection between creative
destruction and ICT is there to be found. In non-ICT non-manufacturing and
ICT-using industries between components have been negative, so in these in-
dustries creative destruction have not had any productivity improving impacts.
Breakdown of between component shows the firm groups that have had posi-
tive labor productivity growth through between component. Mainly positive
between components are related to declining firms, especially high-decline
firms. Even though the contributions to between component from these firms
are small, normalized component show that the productivity growth inside
these firm groups are significant. Also this result is robust and can be found
from every period.

Creative destruction in industry groups measured with between
component. Index, 1999=100.
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Figure 8 Creative destruction in industry groups measured with between component.
Index, 1999=100.

Relationship between net job growth and aggregate labor productivity growth
can also be analyzed with decomposition results. According to the results in ta-
bles 7 - 10, positive contributions to growth of real value added come from
growing firms, which also have negative contributions to aggregate labor
productivity growth. On the other hand, declining firms’ contributions to ag-
gregate labor productivity growth are positive. These factors seem to develop
into opposite directions. This result is also robust since it can be found in every
period and no differences between industry groups can be found.
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5.3.2 About entry and exit

In this thesis we have applied modified version of productivity decomposition
introduced by Diewert and Fox to continuing firm groups in different industry
groups. This decomposition also includes two terms considering firms that are
not counted as continuing firms. This means firms that enter or exit the market
during the three-year period. However, these components are not included into
the decomposition results in this thesis for a couple of reasons. First, even
though entry and exit have significant impact to industry productivity, we de-
cided to focus on continuing firms since they are comparable to high-growth
firms, which are continuing firms and the target of this study. Entry and exit
mechanism don’t really give much comparable information when studying
high-growth firms. Second, in the empirical part of this thesis we actually in-
cluded entry and exit to the decomposition and studied the impacts. After clos-
er look to the results entry and exit were left out since they included some out-
liers in the data and that would have given wrong picture about the real value
added and therefore lead to wrong interpretation and conclusion. These outliers
include large firms in Finland that are counted as entering firms in our data be-
cause of their organizational restructuring.

5.3.3 Comparison of results

Earlier literature provides a lot of information and results about firm growth
and relationship between ICT and productivity. Some of this literature also has
many same elements used also in this thesis. In this section we compare our re-
sults to other (rather) similar studies, and see if our analysis provides same kind
of results.

Pilat and Lee (2001) studied relationship between ICT and productivity.
Pilat and Lee concluded that ICT producing sector has major contribution on
productivity development in several OECD countries. They also concluded that
large ICT sector does not explain rapid productivity growth since there are ex-
amples of countries that have large ICT sector and weak productivity growth,
and vice versa. (Pilat & Lee, 2001.)

Van Ark et al. (2003) also studied ICT and productivity. They used same
kind of breakdown into industry groups as used in this analysis. According to
their analysis productivity growth was significantly rapid in ICT-producing in-
dustries when compared to ICT-using industries and non-ICT industries. They
compared productivity growth in these industry groups between European
countries and United States. Productivity growth was more rapid in United
States. Their results also show that productivity growth was weaker in non-ICT
industries.

These studies introduced are mainly similar to analysis of this thesis in in-
dustry level, and provide valuable information about relationship between ICT
and productivity. In this thesis analysis was also applied to firm-level to see the
different contributions of firm groups. Results about ICT and productivity
growth are rather similar than results of this thesis. These imply that ICT sector
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has significant impact on productivity, and our analysis also adds that mostly
positive productivity growth happens in declining firms even though their con-
tribution to economic growth is negative. On the other hand, mostly new jobs
are created in high-growth firms, and their contribution to economic growth is
very significant, even though their contribution to productivity is negative.

5.3.4 Results and economic theory

In chapter two of this thesis is introduced theoretical background that is rele-
vant to firm growth and firm-level dynamics. Also some determinants of
growth were introduced. This theoretical background consists of earlier litera-
ture about high-growth firms, Gibrat’s law and firm lifecycle.

Gibrat’s law (or law of the proportional effect) is a theory about relation-
ship between firm’s size and firm’s growth. This theory was introduced by
Robert Gibrat. Gibrat’s law claims that proportional growth rate of the firm is
independent of the firm’s absolute size. In other words, all firms in the same in-
dustry should grow at the same growth rate. Gibrat's law can be problematic
since growing can be organic or inorganic. By inorganic growth one means
growth that has happened through acquisition or merger. Another key factor is
the measurement of growth and size. According to our results Gibrat’s law does
not hold. In this thesis we have defined firm groups by their ability to create
jobs (grow) so this theory cannot be realized since we have firms in all of these
groups. Measuring firm’s growth by employment growth has led us to conclu-
sion that large firms and high-growth firms create most of the new jobs.

Another part of theoretical framework in chapter two is firm’s lifecycle.
This describes firms’ development and the steps of firms’ life. Many steps can
be introduced, like entry, productivity development, changes in firm's size,
changes between firms, and exit. Data and methods used in this analysis on
make it possible to look into short period in firm’s life but different firm groups
make it possible to analyze firms in different situations of their lifecycle and
comparison of them.

In this thesis we have focused on the continuing firms, so analysis is fo-
cused to firm’s size, firm’s growth by employment and firm’s productivity
growth. Even though firm’s age is a significant factor when focusing on growth
and productivity, we do not include it into this analysis. Several three-year pe-
riods of this analysis repeat some patterns that are interesting. High-growth
firms contribution to net job growth and therefore also to economic growth is
significant, but productivity growth is negative at the same time. While these
tirms grow by employment, their productivity does not grow that rapidly. This
happens in every industry group and time period. Our analysis also shows that
this does not happen only to high-growth firms. In every firm group firm size
and productivity develop into different directions. Declining firms” productivi-
ty growth was mainly positive in every period and industry group. Contribu-
tions of declining firms were negative and growing firms were positive so in
growing phase net job growth is more positive than productivity growth is
negative and vice versa. Firms seem to grow first by employment and after that
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decline while their productivity grows. This can be because of learning-by-
doing of new employees or changes in management or organization for exam-

ple.

5.3.5 Reliability of results

Reliability of results is always connected to many different factors. Factors that
have impact on results are quality of data being used and methods. Employ-
ment and productivity decomposition results, computed by modified Diewert-
Fox decompose, that are used in this empirical study, are received from Profes-
sor Mika Maliranta. Noticing these facts about data and methods, we can state
that the data is reliable and it provides us possibility to accurate firm-level and
industry-level analysis.

In this thesis we analyze high-growth firms’ contribution to productivity
and job creation, and compare the results to other firm groups that contain also
continuing firms. Definition for high-growth firms is from OECD and it is wide-
ly used, so there is no possibility to wrong kind of conclusion because of defini-
tion. Also industry deviation is used in earlier literature (van Ark et al., 2003).
For symmetry we have also defined high-decline firms and used data from
years 1999 - 2014 to provide as accurate and wide picture as possible.

Method used in this thesis for analysis of productivity and net job growth
is also widely known and used in earlier literature. Different decompositions
are common tool when studying industry-level, plant-level and firm-level dy-
namics so we state that the method provides reliable results. Earlier literature
knows many different kinds of decompositions and we ended up using modi-
fied Diewert-Fox decomposition since we think it serves our purposes the best
possible way.

Results of this analysis are being reported as averages of the three-year
decompositions in the main text. Our period includes some business cycles, and
these averages smooth the impacts of these cycles quite well. For more accurate
analysis, also three-year decompositions are being reported in Appendix and
used for analysis in this thesis. This is because economic growth has varied a lot
over time in industry groups. Accurate results provide information about
changes in aggregate variables, such as net job growth and aggregate labor
productivity growth. Still should be noticed that using the averages of decom-
positions does not change the interpretation of the results and therefore they are
good way to present the results. Three-year decompositions in Appendix pro-
vide accurate results, but one should still be cautious when interpreting them.
Some normalized components have extremely high values, which may be be-
cause of outliers in the data. These effects also smooth in average decomposi-
tions.

Even though these results provide valuable information about sources of
economic growth, some important points must be brought to light. First, de-
composition results only include data from continuing firms, so no impacts of
entry and exit is included. These subcomponents have effect on aggregate labor
productivity. Second, job creation and destruction are complicated factors, since
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the firm-level data does not provide information about the sources of job crea-
tion. This means that results do not separate organic and inorganic (synthetic)
growth. Organic growth means actual growth of new jobs, and synthetic
growth refers to growth by acquisitions. Third noticeable point is the study of
ICT. Many different ways to measure the usage and relationship to ICT is in-
troduced in earlier literature, and dividing industries into industry groups is
only one way to measure these impacts. It is possible that using, for example,
ICT-intensity or ICT-capital as measurement would provide more accurate re-
sults about the relationship between labor productivity and information and
communication technology.

Noticing the facts presented in this section we can state that the results of
this empirical study are reliable and provide useful information since the meth-
od and data can be stated reliable. Also this thesis includes sections that intro-
duce empirical problems, and these are also noted in this thesis.
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6 CONCLUSIONS

This thesis aims to study productivity and job creation contributions of high-
growth firms. It also aims to provide information and empirical evidence about
differences in variables in industries that have different relationship to ICT.
Theoretical framework considering this topic includes wide definition about
high-growth firms and determinants of high-growth firms. We also introduced
Gibrat’s law, which is a theory about relationship between firm size and firm
growth. Theoretical framework also includes theory about firm’s lifecycle and
methods of studying productivity. We have also introduced earlier literature
widely before the empirical study of this thesis.

In empirical study of this thesis we studied decompositions of economic
growth by employment and labor productivity. Used method decomposes la-
bor productivity into five components, and three of them describe continuing
firms. We were mostly interested about the components of continuing firms so
only those are reported in results. Average decompositions are presented in ta-
bles 7 - 10, and for every period in Appendix (see Appendix A.4). Decomposi-
tions are calculated to four industry groups in five periods, and every industry
group includes eight subgroups.

Results of these decompositions are not very easy to read or interpret be-
cause of the amount of information they include. High-growth firms” contribu-
tion to aggregate productivity was mostly negative in every period and in every
industry group despite of that those firms grow very fast when measured by
employment. Productivity does not develop as fast in these as employment
grows. According to results, impacts of ICT cannot be found among high-
growth firms. Their contribution remained similar in every industry group, and
was positive because of highly positive net job growth. Normalized compo-
nents show that the actual changes in productivity for average high-growth
firm are huge. Measured with within component, the weighted average of
productivity changes within firms is more than 10 % lower in high-growth
firms compared to all firms. Another important firm group was large firms,
which create a lot of jobs but also destroy them, and have significant contribu-
tions to aggregate labor productivity growth. When thinking the whole indus-
try, or industry group as in this thesis, these are important factors. Another
point of view to productivity growth is the sources of productivity growth,
which means the subcomponents, within, between and cross-term. According
to results changes in aggregate productivity happen through within component
that measures weighted average productivity changes. Between component
measures the impact of creative destruction. In some periods also between
component had significant values. This means that happened reallocation be-
tween firms. Cross-term’s values were mostly little lower but in some industry
groups also cross-term was significant factor of productivity growth in some
years. Interpretation of cross-term is much more complicated than other sub-
components.
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Another aspect to economic growth in this thesis was job creation. Results
show that high-growth firms are responsible for the most of the jobs created,
and on average they create approximately 49,10 % of the new jobs. In non-ICT
non-manufacturing industries net job growth was highest in every period. In
this industry category productivity growth was weakest in every period so it
seems that productivity and job creation have certain relationship at industry-
level. The same effect can be found among the firm groups.

These results provide a lot of useful information about firm-level dynam-
ics and especially about high-growth firms. Even though these firms don’t have
positive productivity contribution, the changes in their labor productivity are
significant and they still create significant amount of new jobs. It is possible that
labor productivity develops slower in these firms since they grow rapidly by
employment.

This thesis and the results of this empirical study also give a lot of motiva-
tion for further analysis. Since productivity growth is negative in high-growth
firms but they grow by employment, it would be interesting to follow and ana-
lyze these firms more than just in their period of employment growth. For ex-
ample, the next three-year period of high-growth firms after the high-growth-
period would be interesting. Also studying the determinants of growth could
provide valuable information.
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APPENDIX

A.1 Economic growth

To study economic growth and sources of it, we analyze net employment
growth and labor productivity growth in this thesis. Relationship between these
can be defined the following way

where NETR refers to net job growth rate and AGGp to aggregate labor produc-
tivity growth. Change in GDP is defined as change in real value added.

A.1.1 Development of industry groups

Development of ICT-producing industries. Index, 1999=100.
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Development of non-ICT manufacturing industries. Index,
1999=100.
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A.2 Productivity

In this thesis we use value-added based labor productivity to measure changes
in labor productivity. Industry groups’ output is measured using real value
added (RVA), which is nominal value added (VA) deflated by some suitable
price index. In this empirical study we use industry-specific price index from
Eurostat.

Balk (2016) defines value added in the following way. Value added (VA) is
defined as revenue minus intermediate input costs. When this is deflated with
the price index from Eurostat we get real value added that is used in this thesis.
For labor productivity is usually used some measurement for labor input,
which is usually total number of hours worked or persons employed. Using this
we get formal presentation for labor productivity.

LP,, = RVAKt/[kt

In this LPx refers to firm group k’s labor productivity at the period t. Balk (2016)
presents the same definition for industries but in this thesis we apply this to
firm groups inside industry groups. To provide labor productivity accurately
one must consider that firm groups are not equal inside the industry groups.
For this we have weighted the firm groups by employment so that they sum up
to 1. This gives us weighted average productivities of industry groups.
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A.3 Job creation and destruction

In this thesis we have studied job creation and job destruction of different firm
groups in different industry groups. In the results of this thesis job creation is
presented as a simple value for every firm group and therefore also to the in-
dustry groups. Those values named “job creation” are actually job creation rates.
For every firm group inside these industry groups have been calculated
job creation (JC) values. This value is the absolute number of new jobs inside
some firm group. When this value is divided by the average labor of the whole
industry group we get job creation rate (JCR). JCR tells how big share of the in-
dustry’s new jobs is from some firm group. Formal forms are presented below

JCyr = employment, , — employment

Above is mathematical form of job creation. For firm group k at period t job
creation is difference in employment between period t-1 and t. For job destruc-
tion the definition is the same, but the difference between periods is reverse.

JDy: = employment,,_, — employmenty

With these definitions we can now define the actual job creation rates and job
destruction rates. Because JC and JD are absolute values of employment, they
are not that interesting. Shares of the firm groups vary inside the industries, so
we must use relative changes. Mathematical form for job creation rate is pre-
sented below.

JCr
industry’s average labor between period t and t — 1

JCRy: =

Job destruction rate is defined the same way, but of course, with the JD value.
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A.4 Decompositions

In this section is presented the accurate results of modified Diewert-Fox de-
composition. Results in the main text are three-year averages calculated from
these results. For every industry category, results are being reported in three-

year periods and therefore our data includes five three-year decomposition ta-
bles.

A.4.1 Decomposition of ICT-producing industries

1999-2002 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthof real - Netjob (o h o ABBOBRS i oo Withine Othercross: Shareatthe Shareat i aio o i poryeen Wit Othercross:
valueadded  growth productivity cross terms. beginning  the end cross terms.
Al firms 112 1,00 832 932 2,12 035 085 092 0,00 100%  100% 0%  100% 035 085 092 0,00
High-growth firms, large 1,29 261 261 132 -1 030 0,09 0,00 12%  45% 34%  29% -38,91 -10,46 314 -0,01
High-growth firms, small 037 082 082 -0,46 015 032 001 0,00 07%  17% 11%  12% 12,74 -25,98 1,09 0,02
Modest growth firms, large 4,02 406 4,06 0,04 -1,80 1,02 073 0,00 345%  402% 57% 37,3% -4,82 2,74 1,97 0,00
Modest decline firms, large 2,42 -6,48 6,48 4,06 3,40 007 0,60 0,00 485%  408%  77% 44,6% 7,61 015 1,34 0,00
Modest growth firms, small 023 08 083 -0,60 032  -018 -0,10 0,00 47%  58% 11%  52% -3,46 0,00
Modest decline firms, small 071 071 039 038 022 0,21 0,00 59%  51%  08%  55% 39 0,00
High-decline firms, large -1,34 1,34 0,01 001 017 0,19 0,00 29%  12%  -17%  20% 8,09 0,00
High-decline firms, small 0,79 079 009 0,06 017 0,02 0,00 17% _ 07%  -10% _ 12% -4,67 14,24 0,01
2002-2005 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthof el Netjob (o po o ABBOBRS i oo Withine Othercross: Shareatthe Shareat e aio o i porween Wit Othercross:
valueadded  growth productivity cross terms. beginning  the end cross terms.
Al firms 1,25 364 641 10,04 2,39 004 032 2,03 0,00 100%  100% 0%  100% 004 032 2,03 0,00
High-growth firms, large 058 136 136 0,78 058  -043 023 001 10%  26% 16%  18% -31,68 -23,88 12,57 033
High-growth firms, small 044 077 077 034 017 -021 004 0,00 06%  15% 09%  10% -16,54 -20,52 385 029
Modest growth firms, large 2,44 357 357 1,13 2,84 0,09 1,61 0,00 371%  426% 55% 399% 7,11 023 4,05 0,00
Modest decline firms, large -3,08 579 579 2,72 2,27 014 031 0,00 260%  4L4%  -46% 437% 519 032 070 0,00
Modest growth firms, small 050 070 070 021 007 017 0,02 0,00 36%  45% 09%  41% -1,61 -4,05 047 0,06
Modest decline firms, small 0,58 0,79 079 020 005 016 0,00 0,00 57%  51%  06%  54% 094 2,91 0,05 0,04
High-decline firms, large 1,23 2,73 2,73 1,50 1,06 051 0,07 -0,01 46%  17%  -29%  31% 34,15 16,47 023
High-decline firms, small 0,32 073 073 041 029 022 -0,10 0,00 13%  06%  -08%  10% 3077 2300 1058 032
2005-2008 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthof real  Netjob (o o ion ABBTEBAE T ooy Within- Othercross: Shareatthe Shareat po o Tl o een  Within Othercross-
valueadded  growth productivity cross terms beginning  the end cross terms.
Al firms 937 320 98 654 6,08 618 072 082 -0,03 100%  100% 0%  100% 618 072 082 0,03
High-growth firms, large 586 47 476 1,10 105 018 025 0,02 34%  89% 55%  61% 17,08 2,95 413 0,28
High-growth firms, small 0388 070 070 019 074 -021 0,33 0,00 05%  13% 08%  09% 78,14 270 -3530 030
Modest growth firms, large 371 370 370 0,01 225 -040 -1,83 0,00 392%  421% 29% 40,6% 554 0,99 -4,50 0,00
Modest decline firms, large 056 -3,46 346 4,02 2,48 044 111 -0,01 24%  367%  -58% 395% 626 111 2,80 -0,01
Modest growth firms, small 0381 068 068 013 019  -012 0,06 0,00 43%  49% 06%  46% 417 -2,58 1,25 0,02
Modest decline firms, small 0,55 055 049 034 026 -0,10 0,00 51%  43%  09%  47% 7,21 5,46 -0,10
High-decline firms, large 2,04 2,04 024 -1,04 073 0,07 0,00 40%  14%  -26%  27% 37,77 26,61 -0,05
High-decline firms, small 0,49 0,49 034 017 021 -0,04 0,00 11% _ 04%  -06%  07% 23,05 2817 -0,05
2008-2011 OuUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal Netjob (o "ol ion  ABBEBAE T o ey Within Othercross- Shareatthe Shareat o o T T ween  Within Other cross-
valueadded  growth productivity cross terms beginning  the end cross terms.
Al firms 10,04 616  159% 9,80 3,89 369 -004 024 0,00 100%  100% 0%  100% 369 0,04 024 0,00
High-growth firms, large 658 734 7,34 0,76 04 -076 004 0,00 57%  137% 80%  97% 0,42 -7,83 042 -0,02
High-growth firms, small 1,10 145 1,45 -035 000  -027 -0,07 0,00 13%  29% 16%  21% -12,98 0,02
Modest growth firms, large 8,50 621 621 2,29 2,01 027 001 0,00 414%  450% 35% 432% 061 0,00
Modest decline firms, large -5,56 556 1,58 182 037 013 0,00 354%  267%  -87% 31,1% -1,19 0,00
Modest growth firms, small 0% 09 025 013 -010 -0,01 0,00 45%  52% 07%  49% 2,15 0,01
Modest decline firms, small 073 073 045 029 023 -0,07 0,00 54%  40%  -13%  47% 486 001
High-decline firms, large 27 2,71 069 -032 0381 019 0,00 46%  18%  -28%  32% 25,56 010
High-decline firms, small -0,80 0,380 024 006 017 0,02 0,00 16%  06%  -10%  11% 15,06 004
2011-2014 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthof real  Netjob (o pocion  ABBPBXE i go ey Within Othercross Shareatthe Shareat e aiece wihin  petween VW™ Othercross:
valueadded  growth productivity cross terms. beginning  the end cross terms.
Al firms 604 262 1522 12,61 3,42 2% 258 325 -0,04 100%  100% 0%  100% 2,76 2,58 3,25 -0,04
High-growth firms, large 564 662 662 0,98 033 057 0,07 0,01 61%  137% 75%  99% 5,76 0,70 -0,08
High-growth firms, small 1,06 1,47 1,47 -0,42 0 -030 0,02 0,00 14%  32% 18%  23% -13,15 0,16
Modest growth firms, large 563 620 620 -0,58 )54 0,07 0,03 0,00 326% 379% 53% 353% 0,20 0,00
Modest decline firms, large 3,17 -6,98 698 3,80 0,84 2,00 -0,02 37%  340%  -97% 389% 2,17 0,04
Modest growth firms, small 061 092 092 031 0,17 0,08 0,00 1%  50% 09%  46% 3,65 0,07
Modest decline firms, small -0,66 0,82 082 016 -0,02 017 001 0,00 46%  36%  -10%  41% 4,08 0,08
High-decline firms, large 2,62 3,96 39 1,34 118 -0,98 116 0,02 59%  19%  -39%  39% -25,06 -047
High-decline firms, small 0,49 085 085 036 012 0,18 006 0,00 15%  06%  -10%  11% 17,16 027
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1999-2002 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal — Netiob (oo poc iy ABBTEEI i b ey Within- Othercross Shareatthe Shareat pco o aeee \within  petween “WIENIN  Othercross:
value added growth productivity cross  terms beginning  the end cross terms
Al firms 7,92 653 14,70 817 1,39 242 -054 049 0,00 100%  100% 0%  100% 2,42 0,54 049 0,00
High-growth firms, large 3,95 533 533 138 071 0,00 28%  71% 43%  49% -14,51 ,09 -4,36 0,01
High-growth firms, small 1,32 1,60 1,60 028 017 0,00 12%  26% 14%  19% -9,14 1,65 -6,96 -0,02
Modest growth firms, large 581 576 576 0,05 0,06 0,00 386%  428% 42%  40,7% 014 017 0,19 0,00
Modest decline firms, large 2,24 -3,59 359 135 1,82 0,00 208%  246%  52% 27,2% 6,69 0,99 0,75 0,00
Modest growth firms, small 1,9 2,01 2,01 008 004 0,00 99%  11,4% 15% 106% 037 0,03 1,12 0,00
Modest decline firms, small 0,52 -1,62 1,62 110 098 0,00 21%  97% 10,9% 9,03 1,72 0,62 0,01
High-decline firms, large -1,63 2,01 2,01 037 0,30 0,00 38%  11% 25% 12,00 -8,38 11,37 -0,01
High-dedline firms, small 0,70 0,95 095 025 0,11 0,00 19% _ 08% 13% 8,53 7,28 3,31 -0,01
2002-2005 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal  Netjob (o mr i ction  ABBIEBIE b ey Within- Othercross: Shareatthe Shareat pcc oy poteen  Withine Othercross
value added growth productivity cross terms beginning  the end cross terms
Al firms 12,44 1094 1885 7,91 1,50 267 -105 013 0,00 100%  100% 0%  100% 2,67 -1,05 013 0,00
High-growth firms, large 617 9,26 9,26 309 0,68  -049  -191 0,00 48%  12,2% 74%  85% -8,04 579 22,49 -0,01
High-growth firms, small 1,29 1,47 1,47 018  -0,15 0,02 ,05 0,00 12%  26% 13%  19% -7,84 1,01 2,62 0,00
Modest growth firms, large 7,20 623 623 097 063 0,03 031 0,00 367%  396% 29% 382% 1,64 0,08 082 0,00
Modest decline firms, large -1,66 -3,46 3,46 1,80 19 062 0,50 0,00 301%  239%  62%  27,0% 7,10 2,29 185 -0,01
Modest growth firms, small 2,05 1,89 1,89 016 011  -0,01 0,06 0,00 97%  108% 10% 103% 1,06 -0,09 058 0,00
Modest decline firms, small 0,55 -1,49 1,49 094 066 014 014 0,00 1,8%  91%  -27% 105% 629 1,33 1,34 001
High-decline firms, large -1,30 -2,00 2,00 070 012 015 072 0,00 38%  12%  -27%  25% 4,98 ,90 29,03 0,06
High-decline firms, small 0,75 09 096 02 007 0,03 0,10 0,00 18%  07%  -1L1%  12% 5,387 237 826 0,03
2005-2008 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal — Netiob o o nociion  ABBTEERE i oy Within- Othercross Shareatthe Shareat peon o aiece  within  Between “WIERIN Othercross:
value added growth productivity cross  terms beginning  the end cross terms
Al firms 13,92 966 1698 732 4,26 2,74 030 1,22 -0,01 100%  100% 0%  100% 2,74 030 1,22 -0,01
High-growth firms, large 5,03 654 654 151 L4 019 018 0,00 41%  104% 63%  73% -15,68 2,57 2,51 -0,01
High-growth firms, small 1,46 1,47 1,47 001 -0,05 0,07 0,03 0,00 12%  25% 13%  18% 2,77 4,08 -1,81 0,17
Modest growth firms, large 7,34 7,09 7,00 025 -018 024 019 0,00 30%  463% 33%  446% -0,40 054 042 0,00
Modest decline firms, large 0,10 -2,50 2,50 2,60 2,17 053 0,00 266% 21,2%  55% 239% 9,10 2,20 0,00
Modest growth firms, small 2,30 1,88 1,88 043 024 014 0,00 93%  10,4% 10%  99% 2,39 1,44 0,01
Modest decline firms, small 0,03 1,22 1,22 1,19 092 019 0,00 101%  78%  -23%  90% 1030 2,16 001
High-decline firms, large 1,71 2,84 2,84 114 073 033 0,00 41%  09%  -32%  25% 2929 13,16 0,04
High-dedline firms, small -0,58 076 0,76 018 005 0,06 0,01 15%  06%  -09%  10% 4,62 598 -0,59
2008-2011 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal  Netiob o o nociin  ABBTEBIE i b ey Within- Othercross Shareatthe Shareat pco o aiece  within  etween “WERIN  Othercross-
value added growth productivity cross  terms beginning  the end cross terms
Al firms -0,63 728 17,1 9,83 791 611 -1,85 018 100%  100% 0%  100% -6,11 0,04 -1,85 018
High-growth firms, large 5,09 687 687 1,78 125 -0,49 0,00 36%  99% 63%  67% -18,56 51 -7,34 -0,04
High-growth firms, small 024 1,69 1,69 144 034 -1,95 017 12%  26% 14%  19% -18,00 3567 -103,71 9,09
Modest growth firms, large 2,86 6,65 6,65 379 341 .06 0,00 396%  438% 41%  41,7% -8,17 0,14 0,00
Modest decline firms, large -3,76 -3,85 3,85 0,09 029 02 0,00 311%  246%  65% 27,9% 1,03 -0,06 -0,01
Modest growth firms, small 086 1,9 1,9 1,04 0,98 0,13 0,00 85%  97% 11%  91% -10,76 -1,44 -0,02
Modest decline firms, small 1,53 -1,45 145 008 0,16 0,07 0,00 90%  7,0%  -20%  80% -1,96 0,86 -0,02
High-decline firms, large 3,27 -3,40 3,40 013 -022 061 0,00 52%  18%  -34%  35% 6,23 17,41 0,09
High-dedline firms, small 0,96 112 1,12 017 005 0,12 0,01 17% _ 07% _ -10% _ 12% -4,05 10,25 1,01
2011-2014 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal  Netjob (o ir i ction  ABBIEBIE o ey Within- Othercross: Shareatthe Shareat e oty oo poeen  Within- Othercross-
value added growth productivity cross terms beginning  the end cross terms
Al firms 0,36 08 12,09 11,26 1,19 -3,08 1,25 065 001 100%  100% 0%  100% -3,08 1,25 065 001
High-growth firms, large 3,10 422 422 111 0,9 04 0,00 30%  7,3% 44%  52% -18,20 0,71 -0,06
High-growth firms, small 1,17 1,44 1,44 027 025 000  -0,02 -0,01 10%  25% 14%  18% -13,91 -1,16 0,30
Modest growth firms, large 2,95 4,77 477 181 241 056 0,02 0,01 287%  336% 49%  312% 7,72 0,07 0,02
Modest decline firms, large -4,07 5,55 555 1,48 1,00 019 028 0,00 42,9% 366%  -63% 397% 2,52 071 001
Modest growth firms, small 0,97 1,67 1,67 070 074 003 0,02 0,00 80%  96% 17%  88% -8,46 021 0,00
Modest decline firms, small -1,36 -1,47 1,47 011 -0,03 0,06 0,09 0,00 96%  80%  -16%  88% -038 097 0,00
High-decline firms, large 232 3,24 32 092 027 045 019 001 51%  16%  -35%  34% 8,16 571 017
High-dedline firms, small 0,79 -0,99 0,99 020 001 0,09 0,10 0,01 17% _ 07% _ -10% _ 12% 0,63 8,47 043
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A.4.3 Decomposition of non-ICT non-manufacturing industries

1999-2002 oUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal Netjob T T TAggregate T Withine Other  Shareatthe Shareat o T T T T Within Other cross-
value added  growth productivity cross cross- beginning  the end cross terms
Al firms 11,46 13 17,15 5,80 011 037 -187 161  -034 100%  100% 0%  100% 037 187 161 0,34
High-growth firms, large 4,87 645 645 458 -149 016  -023 50%  124%  74%  87% 7,17 181 268 -0,10
High-growth firms, small 122 275 275 453 009 -091 038 29%  56%  27%  42% 221 2151 8% 3,55
Modest growth firms, large 388 408 448 064 053 058 058 331%  336%  05%  333% 460 175 176 0,33
Modest decline firms, large 0,63 41,28 1,28 1,91 1,03 -2,06 3,29 10,9% 81% -2,8%  95% 108  -21,76 34,71 -3,65
Modest growth firms, small 1,53 3,47 3,47 1,94 005 -098  -074 206%  21,5% 09% 21,1% 0,23 64 -3,52 0,82
Modest decline firms, small 0,80 2,47 2,47 167 123 112 -089 34%  174%  -61%  204% 6,03 551 437 1,01
High-decline firms, large 0,10 095 0,95 105 019 08 013 16%  05%  -11%  11% 1769 7759 11,63 13,48
High-decline firms, small 026 -1,10 1,10 08 009 054 010 25%  09% _ -15%  17% 549 32,09 5,98 574
2002-2005 oUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal Netjob o T T Aggregate T Withine Other  Shareatthe Shareat p o T T L E T T Within. Other cross-
value added  growth productivity cross  cross-  beginning  the end cross terms
Al firms 7,93 108 1652 5,68 291 244 011 058 017 100%  100% 0% 100% 2,44 011 -058 017
High-growth firms, large an 659 659 2,88 044 140 003 -0,06 46%  125%  7,9%  86% 518 -1632 031 0,72
High-growth firms, small 134 23 223 08 024 048 014 24%  48%  24%  36% 672 -1338 38 -1,00
Modest growth firms, large 32 457 457 435 18 093 051 008 314%  319%  05% 31L7% 5,82 20 162 0,25
Modest decline firms, large 1,75 -1,% 1,9 014 035 065 023 007 190%  144% 167% 2,10 390 139 0,43
Modest growth firms, small 1,94 314 314 420 05 039 024 004 197%  207% 202% 260 1% 121 -0,18
Modest decline firms, small 0,93 22 22 129 04 114 03 ol 195%  145% 17,0% 2,58 667 232 062
High-decline firms, large 0,08 -0,60 0,60 0,52 041  -078 0,89 0,00 13% 04% 09% 46,77  -8954 101,93 0,50
High-decline firms, small 035 0,97 0,97 062012 044 003 o 21% _ 08% 14% 808 31,06 181 2,66
2005-2008 oUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal - Netjob o oo pestruction  “B8™®8%  \ithin getween Vit Shareatthe Shareat p.cc e Average  Within Between \Vithin- Othercross-
value added  growtl productivity cross beginning  the en cross terms
Al firms 7,4 14,04 1889 4,85 680 -38 276 -0,18 100%  100% 0%  100% 38 2% 018 0,02
High-growth firms, large 4,54 755 7175 321 -148 134 -048 77%  159%  82% 118% 25 142 -405 074
High-growth firms, small 0,89 219 219 430 060 049  -0,18 24%  46%  22%  35% 708 1395 503 1,07
Modest growth firms, large 2,87 5,89 5,89 3,02 -1,28  -2,46 0,96 383%  381% 01%  382% 334 -6,45 2,51 0,62
Modest decline firms, large -0,42 1,13 1,13 071 029 05 020 138%  101%  -37% 120% 246 416 168 0,98
Modest growth firms, small 1,51 306 3,06 455 105 022 027 184%  187%  03% 185% 569 <120  -148 0,03
Modest decline firms, small 0,59 -1,56 1,56 0% 012 0% -0 165%  117%  -47%  141% 0,83 635 080 0,46
High-decline firms, large 1,06 1,25 125 019 012 002 -001 12%  03% 08% 15,44 265 -0 678
High-decline firms, small 048 091 091 044 001 034 010 17%  06%  -12%  12% 100 2915 8,70 153
2008-2011 ouTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal Netjob o T T T Aggregate o T oo Withine Other  Shareatthe Shareat po o T T E T T Within:  Other cross-
valueadded  growth productivity cross  cross-  beginning  the end cross terms
All firms 0,70 1333 2210 877 1263 -1164 077 022 100%  100% 0%  100% aLe 077 02 0,04
High-growth firms, large 9,59 1,63 11,63 2,05 2,12 018  -0,09 63%  186% 12,4% 125% 17,04 1,44 -0,74 0,07
High-growth firms, small 113 217 217 4,04 031 039  -033 7% 34%  17%  25% 1219 1550 1286 -0,59
Modest growth firms, large 176 554 55 377 32 031 024 272%  283%  L1%  278% 158 412 -086 -0,02
Modest decline firms, large 814 4,10 4,10 404 348 032 022 352%  260%  -92% 306% 1,36 104 071 -0,08
Modest growth firms, small 034 276 276 24 178 041 023 25%  132% 12,8% 38 318 179 -0,06
Modest decline firms, small 1,9 157 157 036 075 038 000 22%  89% 105% 2,13 35  -001 0,20
High-decline firms, large 1,19 477 177 05 005 -027 081 23%  07% 15% 316 1784 53,97 0,33
High-decline firms, small -0,91 1,33 133 042 003 038 007 25%  09% 17% 2,90 2186 4,20 047
2011-2014 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal Netjob T T Thggregate T Withine Other  Shareatthe Shareat o T T T T T Within: Other cross-
value added  growth productivity cross  cross-  beginning  the end cross terms
Al firms 0,69 740 1617 877 671 709 007 031 000 100%  100% 100% 47,09 0,07 031 0,00
High-growth firms, large 47 661 661 487 081 087 019 000 72%  154% 1,3% 7,16 1,70 -0,02
High-growth firms, small 1,07 184 18 077 043 018 015 001 14%  31% 23% -18,86 -6,67 0,53
Modest growth firms, large 135 558 558 425 45 020 01  -001 21%  349% 33,5% 13,57 0,40 -0,03
Modest decline firms, large 2,57 -3,56 3,56 09 06 017 012 001 292%  229% 26,0% 2,67 045 0,05
Modest growth firms, small 0,26 214 214 88 159 031 002 000 106% 115% 1,1% 1433 0,19 -0,03
Modest decline firms, small 2,11 1,97 197 014 0% 043 002 001 133%  100% 11,6% 5,12 015 0,05
High-decline firms, large 1,09 1,82 1,82 073 0,34 0,37 0,01 0,00 37% 13% 25% 13,53 0,52 0,12
High-dedline firms, small 096 143 143 046 016 026 035 o001 25%  09%  -15%  17% 919 1527 2041 0,69
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1999-2002 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal — Netjob oo roci o ABBICBRE i p oy Within- Othercross: Shareatthe Shareat pce o u oo i gorween Within Other cross:
value added  growth productivity cross  terms beginning  the end cross  terms
Al firms 9,55 239 11,79 9,40 715 549 079 087 0,01 100%  100% 0%  100% 549 079 087 0,01
High-growth firms, large 2,66 4,02 4,02 13 -106 043 014 0,00 31%  7.2% 41%  52%  -2046 835 266 -0,02
High-growth firms, small 0,47 0,69 0,69 022 007 011  -004 0,00 06%  13% 07%  09% 793 1200 373 -0,02
Modest growth firms, large 6,19 6,19 432 33 051 048 0,01 24%  471% 47%  447% 7,42 1,14 1,08 0,01
Modest dedline firms, large 5,87 587 3,42 29 012 040 0,00 1% 337% 5%  37,4% 776 031 1,08 0,01
Modest growth firms, small 0,90 0,90 0,36 -0,15 0,14 -0,07 0,00 4,4% 51% 0,7% 47% 323 -2,99 -1,44 -0,03
Modest decline firms, small -082 082 05 032 024  -006 0,00 55%  44% 1% 50% 642 478 123 0,03
High-decline firms, large -2,19 2,19 063 018 044 001 0,00 19%  08% 11%  14% 1295 3203 088 032
High-decline firms, small -051 051 025 007 017 000 0,00 10% _ 04% 06% __ 07% 992 2572 055 025
2002-2005 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal  Netjob v r i ion  ABBICBRE ey Within- Othercross: Shareatthe Shareat (et i potween Withine Other cross:
valueadded  growth productivity cross  terms beginning  the end cross  terms
All firms 1,61 6,71 7,06 13,77 831 9,21 -0,56 -0,34 0,00 100% 100% 0%  100% 9,21 -0,56 0,34 0,00
High-growth firms, large 173 1,73 03 001 025 0,00 14%  36% 22%  25% 024 981 0,12
High-growth firms, small 062 062 010 005 012 0,00 05%  13% 08%  09% 503  -13,03 0,15
Modest growth firms, large 3,83 3,83 130 208 015 0,00 279%  337% 58% 30,8% 663 048 0,00
Modest decline firms, large -7,66 7,66 477 478 032 0,00 52,8%  475% 53%  502% 945 064 0,00
Modest growth firms, small 0,88 088 030 05  -017 0,00 44%  56% 13%  50% 1064 349 -0,04
Modest dedline firms, small 1,04 1,04 100 08 018 0,00 61%  53% 8% 57% 1503 321 004
High-decline firms, large -4,40 4,40 100 08 ol 0,00 56%  23% 40% 208 2,70 005
High-dedline firms, small 0,67 0,67 037 018 016 0,00 13%  06% 7% __09% 1896 17,45 0,19
2005-2008 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal — Netjob oo poci o ABBICBXE i p oy Within- Othercross: Shareatthe Shareat pice oo i porween Within Other cross:
value added  growth productivity cross  terms beginning  the end cross  terms
Al firms -1,40 384 14,40 1056 524 605  -001 08 -0,03 100%  100% 0%  100% 605 -001 0,82 -0,03
High-growth firms, large 321 59 5,9 275 177 064 033 -0,01 27%  94% 68% 61% 2925 -1049 552 0,16
High-growth firms, small 042 0386 0386 044 016 022 0,01 07%  15% 08%  11%  -1434 2036 56 062
Modest growth firms, large 0,62 6,50 6,50 -5,88 5,23 -0,06 0,00 364%  40,7% 43%  386% -13,56 -0,15 -1,54 0,00
Modest dedline firms, large -4,15 -7,02 7,02 2,87 139 009 1,39 0,00 47,9%  379%  -100%  429% 324 021 324 0,00
Modest growth firms, small 1,01 1,08 1,08 007 004 004  -006 0,00 46%  54% 08%  50% 074  -087 119 -0,02
Modest dedline firms, small 0,79 079 054 035 018 000 0,00 49%  40% 9% 44% 78 415 008 0,03
High-decline firms, large 2,23 2,23 027 073 058 044 0,01 20%  07% -13%  13% 5484 4305 3263 -1,00
High-dedline firms, small 052 0,52 021 007 010 004 0,00 09% _ 04% 05%  06% 1,10 1603 675 0,06
2008-2011 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthof real  Netjob (o "o o ABBIRGAE oy Within Othercross: Shareatthe Shareat et i g ee, Withine Other cross:
valueadded  growth productivity cross  terms beginning  the end cross  terms
Al firms 1,10 149 13,06 14,55 250 067 133 1,93 0,03 100%  100% 0%  100% -0,67 1,33 1,93 0,03
High-growth firms, large 4,52 452 071 061 051  -063 001 32%  85% 53% 59%  -1042 88 -1072 017
High-growth firms, small 2,68 2,68 05 019 026 0,01 31%  131% 100%  81% 238 324 0,06
Modest growth firms, large 4,01 4,01 1,07 -101 0,06 0,00 248%  507% 259% 37,7% 269 017 0,01
Modest dedline firms, large 6,76 676 311 106 -021 0,00 34,0%  489% 149% 415% 257 -052 0,00
Modest growth firms, small 1,87 1,87 015 003  -006 0,00 12%  240% 128% 17,6% 020 037 0,01
Modest dedline firms, small -1,63 1,63 070 040 021 009 0,00 132% 184% 52% 158% 25 131 0,02
High-decline firms, large -4,82 4,42 0,65 -0,39 0,77 0,26 0,01 58% 4,4% -14% 51% 7,63 15,06 0,26
High-decline firms, small 1,75 1,75 062 010 031 020 0,01 47% _ 32% 15%  39% 256 7,87 0,15
2011-2014 OUTPUT EMPLOYMENT LABOR PRODUCTIVITY SHARE OF LABOR INPUT NORMALIZED COMPONENTS
Growthofreal — Netjob oo poci o ABBIEBXE i p oy Within- Othercross: Shareatthe Shareat pice o i porween Within Other cross:
value added  growth productivity cross  terms beginning  the end cross  terms
Al firms -3,19 1,00 12,41 13,49 211 327 175 059 0,03 100%  100% 0%  100% -3,27 175 0,59 0,03
High-growth firms, large 2,44 3,42 3,42 098 08 033  -047 0,01 32%  82% 50% 57%  -148 58 828 014
High-growth firms, small 1,46 2,61 2,61 1,14 066 039 -0,09 0,01 29%  71% 42%  50%  -1308 7,65  -170 021
Modest growth firms, large 173 4,63 4,63 291 298 042 0,01 210%  24,4% 34% 227% 1310 18  -156 0,03
Modest dedline firms, large -4,62 -7,50 7,50 2,88 260 024 004 0,00 396%  32,7% 69%  362% 720 066 010 0,01
Modest growth firms, small 0,59 174 1,74 4,15 091 -022  -002 -0,01 104%  12,7% 23% 1,6% 788 -18 013 -0,04
Modest dedline firms, small -1,88 1,82 1,82 007 047 028 012 0,01 139%  11,2% 28% 126% 3,78 221 098 005
High-decline firms, large 1,52 2,44 2,44 093 006 076 009 001 41%  16% 25%  29% 206 2657 3,19 045
High-dedline firms, small 1,37 1,73 173 036 006 032 009 0,01 47% _ 20% 28%  33% 1,90 966 283 025




