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Foreword

This report has studied rapidly growing firms ineflgn during the period 1997-2007. The
main aim has been to analyse whether there arechayacteristics that distinguish
gazelles, apart from the contribution they makegtowth. Earlier studies show that
gazelles are very important in creating jobs armhemic growth. The fact that they grow
more rapidly than other firms indicates that in somay they differ from other firms. For
this reason, it is of interest to follow these firraver a longer period and develop the
analysis of rapidly growing firms, their characstiis and what the implications are for
determining growth policy. One principal focus heeen to study the growth of gazelles
throughout the period in relation to firms that eeot classified as gazelles.

It can be stated that gazelles are clearly ovessgmted among young firms, and this is in
line with the findings from earlier studies. Empé@g in gazelle firms also have a
significantly higher level of education comparedthose in other firms. In addition, the

analysis shows that gazelles account for a disptiopately large proportion of increases
in employment and growth of value added. Gazelkfdd as 10 per cent of firms with

the highest index values accounted in total forwimle of the increase in employment
during the period studied. Independent gazelleswatted for slightly more than 10% of

the growth in GDP during the last period of 2004020/Nhen analysing firms that are part
of a group, we have found major differences congavith independent firms, and this

serves to confirm that it is necessary to drawstirdition between these two types in the
analysis. It turns out that the proportion of gheels substantially higher among firms in

groups, and particularly among firms in internasibgroups.

Finally, it is not possible to forecast which firmdl become gazelles during the following

period, but the probability is somewhat higher thajazelle compared to other firms will

be a gazelle during the next period. Of all "counimg" gazelles, close to 40 per cent
moved from being an independent firm into part ofjraup, or from belonging to a

Swedish group and becoming part of an internatigmalp. This means that gazelles
which have succeeded in following the growth pathaften acquired and become part of
a larger constellation.

It is clear that gazelles are of crucial importarice entrepreneurship, innovation and
growth. The Swedish Agency for Growth Policy Anay&Growth Analysis) will thus in
the future analyse in greater detail the strategfethese firms and the growth policy
instruments that could support such strategies.

The report has been authored by Bjorn Falkenhablj€pt leader) and Fredrik Junkka.
Ann-Sofie Karlsson and Torbjorn Lindquist took pa@rtthe introductory phase of the
project. Valuable comments and views have been stdzhiy Barbro Widerstedt (Growth
Analysis), Roger Svensson (IFN) and Dan JohansRatid). Brian TurnerIMC-English
Training & Translations, has been very helpful alwhe the translation of the original
Swedish study.

Ostersund, December 2009

Dan Hjalmarsson
Director-General
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Summary

This report has studied rapidly growing firms ineflgn during the period 1997-2007. The
main aim has been to analyse whether there arechayacteristics that distinguish
gazelles, apart from the contribution they makegtowth. Earlier studies show that
gazelles are very important in creating jobs armhemic growth. The fact that they grow
more rapidly than other firms indicates that in soway they differ from other firms. It is
thus of interest to follow gazelles over a longerigd and further develop the analysis of
rapidly growing firms, their characteristics andawhhe implications are for thinking on
growth policy. One principal focus has been to il growth of gazelles throughout the
period in relation to firms that were not clasdifiés gazelles. What does the development
pattern look like? Is it a question of continuousvgth, or do these firms have a period of
rapid growth which is preceded by and then sucabdégeperiods of weak or stagnating
growth?

The analysis is quantitative and based on the lERBbase at Growth Analysis, which
contains data on both firms and individuals. Theé&0Ocent of firms with the highest index
values during the period were classified as gazelldis means that the proportion can
vary over the years as a consequence of differeénc® business cycle. A Birch index,
which is intended to take account of both absolase well as relative changes in
employment, is used.

It can be stated that gazelles are clearly ovessgmted among young firms, and this is in
line with the findings from earlier studies. Theportion of gazelles increases with firm
size, but the largest number of gazelles can bexdoamong smaller firms. The
construction of the Birch index, however, does misat a small percentage increase in
the number of employees is required for a larga fio be classified as rapidly growing.
This, it could be argued disadvantages smallersfirMoreover, gazelles are relatively
evenly distributed geographically, even though lugest numbers are to be found in
metropolitan counties. Gazelles are also somewhatrepresented in construction and
growth industries such as business services. Oottier hand, they are not clearly more
capital intensive than other firms. However, empleyin the first mentioned firms have a
significantly higher level of education comparedhose in other firms.

In addition, the analysis shows that gazelles auctar a disproportionately large part of
increases in employment and growth in value addld.distribution is highly skewed and
this 10 per cent of firms account in total for @flthe increase in employment and between
65 and 100 per cent of growth in value added depgndn the period. Independent
gazelles accounted for slightly more than 10 peit of growth in GDP during the last
period of 2004—-2007. Among gazelles the smallestdiaccount for the majority of the
growth in employment, and the same applies to tumgest firms. Young firms, however,
are particularly important in adding new jobs sirtce overall reduction in employment
among the group of "Other firms" is much smallaryoung firms compared with smaller
firms. The relationships are similar when changesalue added are studied, newness as
could be expected is a distinguishing charactergdtfirms undergoing rapid growth.

When analysing firms that are part of a group, weehfound major differences compared
with independent firms, and this serves to confinat it is necessary to draw a distinction
between these two types in the analysis. It tumnstioat the proportion of gazelles is
significantly higher among the former, and partéely among firms that are part of
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international groups. There may be a number oforeaor this. One may be the transfer
of physical resources to a firm from other partstlué group enabling rapid growth.
Another is transfer of technology and other knogkeduch as marketing and production
know-how. In particular, firms that are part ofamational groups enjoy as a result
competitive advantages providing scope for rapiowtin. Finally, it is not possible to
forecast which firms will become gazelles during fbllowing period, but the probability
is somewhat higher that a gazelle compared to dittmes will be a gazelle during the next
period. However, the relationship is not particiylastrong and there may be other
explanations. Of all "continuing” gazelles, cloge40 per cent moved from being an
independent firm into part of a group, or from lmgimg to a Swedish group, and
becoming part of an international group. This meaas gazelles which have succeeded in
following a growth path are often acquired and Ineegart of a larger constellation.

The fact that it is difficult to predict winnerseésident, and there does not appear to be any
clear growth path dependence forwards in timetterowords, rapidly growing firms have
not succeeded in following a growth path during segjuent periods, but have been
replaced by other gazelles, which in their turnehédeen replaced by yet other firms. It
should nevertheless be emphasised that this prigessy important. Of course, it is a
part of a natural process of ongoing structuralsfarmation or creative destruction, where
winners on the market are selected in accordantie tiwe theory of competence blocks.
This selection takes place in a number of phasésvefs where new firms are started, and
from which one third disappear after three yeammé& become rapidly growing firms
whilst the majority exhibit a more normal patterindevelopment. A large proportion of
rapidly growing firms disappear as a result of gebought up. They are particularly
interesting for established firms as acquisitiomé$s since they have passed the first test
on the market in terms of their technology and mess model. A larger firm can then go
further in its development at the same time asatitpiired firm can contribute know-how
which assists the development of the acquiring.fifimis process gives rise to a transfer of
knowledge.

Newness and knowledge are two keywords which ae faindamental to and related to
the concept of innovation. It could be said thatiost rapidly growing gazelles and those
experiencing continuous growtare innovative in some respect. To illustrate the
relationship between innovation and entreprenepyshapidly growing firms are of
particular and enduring interest, even though phisnomenon is multifaceted and difficult
to explain.

New rapidly growing firms in particular have arodsgreat interest on the part of
politicians and policymakers in recent times, amdhe public debate it has been argued
that growth policy initiatives should be directexdthis target group. What is relevant for
growth policy from this perspective still remainsciear. The reason is the difficulty of
forecasting firm growth. This particularly appligsthe growth of smaller firms which is
significantly more irregular compared to that afgler firms, which display a much more
even pattern of growth.

This serves to underline the importance that génieiitutional settings are well-
designed. Rapidly growing firms and economic playaecessary for generating and
commercialising new knowledge appear to be pa#ditpldependent on the incentives
created by institutional settings. Recruitment @inpetent personnel is important both for
the transfer of knowledge and the growth of gaselléhich are more knowledge intensive.
This presupposes a mobile labour force.
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Labour market legislation and the social insuragsystem should not be allowed to create
unnecessary barriers to this mobility. Low barrieysentry and contestable markets are
also important for the development of high-growiimé. Finally, it is important that tax
rules are neutral in the sense that they neitreaterdisadvantages nor advantages for the
sale of a gazelle firm, or indeed a less succefisfiol
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1 Background

The ITPS report "The State of Business and Indudd@7" had the theme of ambitious
entrepreneurshipThe report analysed, amongst other things, théribation to increases
in employment and productivity in Sweden of rapighpwing firms or "gazelles”. It turns
out that the 10 per cent of firms with the largesal growth increased the number of their
employees by slightly more than 120 000 personinduhe period 2002-2004. At the
same time the number of employees decreased by 204000 persons for the remaining
90 per cent. The pattern was similar for changesloe added. Gazelles increased value
added by about SEK 160 billion, whilst the other @ cent of firms showed a total
reduction of slightly more than SEK 60 billion dugithe same period. There is a highly
skewed distribution where a smaller proportionioh$§ account for a disproportionately
large part of economic growth and increases in eympént. Even though the periods
examined are short, the analysis indicates thatllggzare very important in creating jobs
and economic development. Similar results have Heend in other studies looking
mainly at changes in employment, even though tlsggdeof these studies and definitions
of rapidly growing firms differ somewhafThe fact that gazelles are growing more rapidly
than other firms indicates that in some substantiag they differ from other firms. It is
thus of interest to follow gazelles over a longeripd and develop analytical approaches
for studying rapidly growing firms, their charadgtics and implications for determining
growth policy. The Ministry of Industry, Employmerind Communications has also
expressed interest in such an analysis.

This report studies rapidly growing firms in Swedguring the period 1997-2007. The
main aim is to analyse whether there are any dpeltémacteristics distinguishing gazelles
apart from their contribution to growth. A princldacus has been to study the growth of
gazelles throughout the period in relation to fitimst were not classified as gazelles. What
are the characteristics of their development pa®tedo these firms have continuous
growth, or a period of rapid growth which is botiegeded by and succeeded by periods of
weak or stagnating growth? Gazelles will be analysih respect to distribution by firm
size, age, regional and industrial category, a$ agetapital intensity.

The analysis is quantitative and based on the IEBbase at Growth Analysis and
contains data on both firms and individuals. A sotmat different approach to that taken
by the OECD was used for defining gazelles, ingiudy 10 per cent of the firms with the
highest index values during the period were clessibs gazelles. This means that the
overall proportion of gazelles within any part béttime period can vary as a consequence
of differences in the economy. A Birch index isdise this takes account of both absolute
as well as relative changes in employment. Thissmeais thus relatively neutral with
respect to firm size. The analysis covers all firmscept for those with fewer than three
employees or an annual turnover of less than SHEKilllon. In addition, groups were
excluded. Concerning groups, there is a lack ofwtaedge about their real size and the
scope of their operations abroad. It is also milfeato analyse firms that are members of
a group in this context, since their expansion rbaya consequences of transferring
operations from other parts of the group. Howevbis may lead to some degree of
underrepresentation of large firms in the data.

LITPS (2007)
2 See, for instance, Henrekson & Johansson (2008)
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The study is organised such that the theoretieah@work, and earlier empirical studies of
gazelles are reviewed (Chapter 2). The materiadl uisethis study and the method of
analysing the data is then described (Chapter8).section on results, shown in Chapter
4, starts with descriptive statistics of gazellgsize categories, age, industry and regional
division, as well as capital intensity. Thereaftiee contribution of firms to changes in
employment and value added are analysed, as etredopment pattern of gazelles over
time. Finally, conclusions are drawn from the resuand the implications for growth
policy are discussed (Chapter 5).

12
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2 Theoretical framework and earlier empirical
studies

2.1 Is it large firms, small firms or gazelles which mainly
create employment?

Is it just a few large firms, or the entry of nemdagrowing small firms that generate new
jobs and economic growth? David Birch was one & finst researchers who tried to
answer these questions. He identified a specialpyod firms as growing rapidly. Usually
these firms were small and generated many new jolfien they are referred to as
gazelles’ The Birch definition of gazelles was that firmsshd have at least 20 per cent
growth over a five-year period. Birch calculatefdidly growing firms based on changes in
the number of employees, value added or a combimaii these measures. An alternative
to this definition is to study firms which have dbed their employees over five years. It
can be argued that both of these definitions d#rary, since there is a lack of support for
determining that a certain rate of growth shouldlleo a firm being classified as a gazelle.
Another alternative is to take the distributiortfaes starting point and use the 10 per cent of
firms with the highest index values. This impliesmaller element of arbitrariness. In
addition, if the classification is based on theh9percentile during a specific period, the
proportion may be larger or smaller within the pdridepending on the state of the
economy.

In market terms, what does it mean to say thatnais growing rapidly? Does it mean that
a firm competes and wins market shares, or cometesessfully against other similar
firms by offering products and services that do alotady exist on the market? It is, of
course, possible to determine if a firm has bearghbby a competitor, but it is very much
more difficult to determine if a firm's growth isud to competing effectively against
others, or is the result of growth in the overadirket. Davidsson & Delmar, however, try
to distinguish between organic growth or genuimedy jobs from firms that have grown
through acquisitiof. However, they admit that their definition does mdistinguish
between whether organic growth has led to a firinigg market share from competitors,
or whether the whole market has grown. Small andimme-sized firms mainly generate
organic growth in contrast to large firms whichesfthave a small proportion of organic
growth. Moreover, they find that it is mainly amomgedium-sized firms (50-249
employees) where there is a large proportion ofelfgz Henrekson & Johansson
summarise their results as follows: growth appéanse more organic for new and small
firms compared with older and larger firms whiclowrmainly through acquisitions and
mergers. The former thus provide a larger contributionte het addition of new jobs.

Henrekson & Johansson in a meta analysis of rdseéate gazelles and job creation took
as their starting point four hypotheses or propmsit They find support for the
proposition that relatively few, rapidly growingrfis generate a disproportionately large
share of the net addition of new jobs comparedtterdirms. In addition, they find clear
support for the proposition that gazelles tenddggtunger than the average firm. And that
they may also be of different sizes. Small firms averrepresented among gazelles, but

% Birch (1979), Birch & Medoff (1994)
* Davidsson & Delmar (2006)
® Henrekson & Johansson (2008)
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larger gazelles are important in creating jobs bscdute numbers, and this applies
particularly to a small subset of "super" gazellésappears that "newness” is a more
important factor than firm size. The conclusions similar irrespective of whether organic
or total growth is studied, the results tend tonb@re explicit when organic growth is
studied, even though most studies have in factddak total growth.

2.2 Age

Acs et al launch the concept of "High-Impact Firm($1lF) in a later study based on
American data to denote firms with both significgnowth in turnover and increases in
employment. The results are consistent with the work of Biacldl similar studies, namely
that HIFs account for the major part of growth impdoyment and turnover in the
economy. Growth in employment is in principle edyalistributed between small and
large HIFs (more than 500 employees). A surprisesuylt is that the average age of HIFs
is about 25 years, i.e. a relatively mature firratthas existed quite a long time before
having a significant impact on the economy. Howgetas is not in line with most of the
studies in the area, even though HIFs are youinger tLow-Impact Firms”. Davidsson &
Delmar, for instance, find in an older study basedSwedish data that growth firms are
clearly overrepresented among young fifn&heir study covers the period 1988 — 1996
and 62 per cent of growth firms were created dutfiregperiod 1987 — 1995, which is more
than twice as high a proportion compared to otinerst

2.3 Industry

Henrekson & Johansson find no support for the psitipm that gazelles are
overrepresented within the high-tech sector. Gagediist in all industries, although they
may be overrepresented in service industries. Ase atate that HIFs exist in all
industries. Davidsson & Delmar's results agree wihis, but they find significant
overrepresentation of growth firms in modern, grayvindustries. Representation of the
professional service sector in the 10 percentitevijr elite is twice as large compared with
its share of the population. Even though high-tewdinufacturing is small in absolute
numbers, this industry category is highly overrepreged among growth firms.

24 Regional affiliation

Acs & Mueller in a study of gazelles in the USA kashown that regional affiliation is
very important for gazelles. Small firms (mice) alage firms (elephants) can locate
anywhere, whilst gazelles only grow as gazellahefy are in a gazelle region, otherwise
they grow as "mice®. A gazelle region is usually a larger town or city.another study,
Acs have found that gazelles exist in nearly affioles in the USA. In contrast to the
above, they find that 23 per cent of HIFs were iedan ¢ural areag.’ In the ITPS study,
metropolitan regions had the largest number antdsigproportion of gazelles compared
to other regions. Davidsson & Delmar also findgn#icant overrepresentation of growth
firms in the region of Greater Stockholm.

® Acs et al (2008)

" Davidsson & Delmar (2006)
8 Acs & Mueller (2008)

° Acs et al (2008)
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2.5 Capital and human capital intensity

According to neoclassical theory, production fastare mainly made up of labour and real
capital. In the long-term total factor productiv{fyFP), or technological development in a
broad sense is what drives economic growth. Thetexte of fundamental or generic
technologies is the most important factor in theetlgpment of TFP in the long term. IT is
an example of such a fundamental technology, aselareh shows it lies behind a large
part of strong productivity developments in recelgcades. At the same time IT is
relatively knowledge intensive, and thus sufficiboiman capital is required in the firms
that will use this technology. This means that homapital and IT complement each other
and firms that are both IT and human capital iritensan thus be expected to have larger
growth potential.

2.6 Development over time of gazelles

Two interesting questions addressed in the studpdsyet al, was from where do High-
Impact Firms (HIF) originate, i.e. what did thegent look like before they became HIFs,
and what happens to them after their growth ph&seRer these questions have seldom
been addressed. It appears that HIFs cannot befideémiuring the period which preceded
the period when they were classified as HIFs. 8lgihore than 50 per cent of these firms
showed no change in employment or turnover dutiegtecedingfour year period, while
slightly more than 30 per cent were so-calbeided declinersi.e. declined during one of
the two-year periods, and grew or remained unclddgeng the second two-year period.

Of significant importance for development duringubsequenfiour year period was if the
firm had been an HIF during the previous four ye@tss effect is also more evident when
firm size increases. The proportion of HIFs whichimbain high rates of growth is 8 per
cent of firms with more than 500 employees, whishtwice as large a proportion
compared to firms in the smaller size categoriesarly half of the largest firms
experienced constant or mixed growth over the ¥ahg years. Of the smallest firms (1-
19 employees) about 10 per cent cease to exisinwithr years, while 60 per cent do not
show any change. Results for medium-sized firmssandar except that the proportion of
exitsis lower and that nearly 30% show constant orimgrgrowth during the subsequent
period. In other words, there appears to be sorgeedeof "growth path dependence” for
HIFs during subsequent periods, whilst firms whialil grow cannot be forecast
accurately.

2.7 Our hypotheses and questions

The ITPS study mentioned earlier analysed the rion of rapidly growing firms to
growth during a short period 2002 — 2004. Our niaterow enables us to study this
phenomenon over a much longer time series from 1892007, which also covers the
short economic downturn that took place immediatier the new millennium. The
earlier study by Davidsson & Delmar was methodaally creative and a highly rigorous
empirical study. However, it was based on the @erl®87 — 1996, which must be
regarded as an extraordinary period covering tleesston when Sweden had negative
growth over three consecutive years. For this meaovould be interesting to replicate
this study on data which is 10 years newer andria@ghe@vhere economic conditions were
closer to normality. However, it should be pointad that the studies are not comparable
since they differ in a number of respects, inclgdtheir focus. Davidsson & Delmar
studied workplaces with at least 20 employees,ithe current study firms with more
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than three employees or a turnover of more than $Ekllion have been studied. Finally,
the development of independent firms over time béllanalysed to determine their growth
path dependence, that is their growth before ated tife growth period.

Given the background above, the empirical analygi test the following seven
hypotheses or propositions:

1.
2.

Gazelles are younger compared to other firms.

Gazelles exist in all size categories even thoumghriumber of growth firms is
higher among small and medium-sized firms.

Gazelles exist in all industries, but are somewbnatrrepresented in growth
industries such as business services.

Gazelles exist in all types of regions even thotiga County of Stockholm
dominates as regards number of growth firms.

Gazelles are more capital and human capital intermpared to other firms.

Gazelles account for a disproportionately large périncreases in employment
and value added.

It is not possible to forecast which firms will lmece gazelles during a subsequent
period. On the other hand, the probability is soimswhigher that a gazelle
compared to other firms remains a gazelle, orastla firm with a certain growth,
also during the next period.

16
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3 Description of data and method

3.1 Method

In order to answer the question on the importariagagelles in terms of growth requires
in the first instance a definition of the conceptgazelle". A gazelle is a rapidly growing
firm, and this requires two further definitions. ¥Whdoes "rapidly growing" mean, and
what is a "firm"?

A firm is defined here as an independent firm ifihot part of a group or a special hybrid.
Firms which are either hybrits part of a group, foreign ownBdor Swedish firms
owning firms abroad have been excluded from theeltgz However, firms making
acquisitions, but which remain registered as inddpat firms, are included. An analysis
of firms not included was done to study whetherdheere any systematic differences
between firms belonging to groups and independemisf All firms irrespective of firm
form are included in the data. IFDB contains dugdks of firms during the period 1997—
2002. These duplicates are at most 0.3 per ceall dfms, and in this study have been
removed. The focus of the analysis is thus firm3 aot workplaces. The main reason is
the higher degree of uncertainty associated witllyshg workplaces. The analysis is
based on data from Statistics Sweden and theiststatat the workplace level are derived
from firms, and as a result are more suitable fadysis at the firm level. Finally, the very
smallest firms which only function as a sidelineasrhobby projects have been excluded.
It is necessary to make these simplifications aimdit [the sample to firms where
employees earn their living from its operationse ®tudy thus includes all firms which
during the first year in the different periods havéeast:

» three employees
« SEK 0.3 million in value added
¢ SEK 1 million in net turnover

During the last year of the different periods, thquirement is that the firm is registered
irrespective of size, and that it remains an indepat firm. This means that independent
firms that have closed down, become part of a grbepome Swedish or foreign owned,
are excluded from the data. Data was used fromnBasi Economic Statistics (FEK)
containing information about the number of emplayealue added, net turnover, county,
industry, capital and ownership category for thargel997—2007. In addition, data was
obtained on the number of employees, and also gemdkeducation from the register for
labour market statistics (RAMS). Data on the numtfeemployees in FEK compared to
RAMS will not be the same due to the fact that AMRS data is based on the number of
gainfully employed (employed and self-employed)Navember each year, whilst FEK
contains data on annual employee equivalents. Vehgsloyees are reported, this is based
on FEK, whilst data on gender and education lefenaployees is obtained from RAMS.
Some of the firms studied were not included inrdpeort, for example a partnership run by
a number of owners, or a firm whighas part of darger firm.These were included in the
study, but it is not possible to obtain the santeis information about them for all years
since information about the firms existed in FEK{ bot in RAMS.

10 Companies with consolidated annual reports.
" Swedish companies owned by a company in anotheitryo
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Rapidly growing firms were defined as the 10 pemtcaf firms with the highest Birch
index. The reason for using the Birch index is ttat criteria for inclusion should take
account of both absolute and relative change, lansl be relatively neutral with respect to
firm size. If absolute differences in employmentred were studied, only large firms
would be classified as gazelles. At the same tiums&g percentage change would not be
appropriate, since this would mean that mainly &firahs would be classified as gazelles.
The Birch index can be calculated in three waysgtaon the number of employees, value
added, or a combination of these variables. Inahalysis the Birch index is based on the
number of employees, and this is the approach fegtiently used in other studies of
rapidly growing firms. A sensitivity analysis was@carried out using value added.

The Birch index (Bl) was calculated based on thigextince between the number of
employees during the first year in time periag),(@nd the number of employees after three
years of growth @, where account is taken of both relative and kitsogrowth of
employees during the period.

Birch index

BI = (s, —So)gj

The period studied was four years, and this melaree tyears of growth. This is in line
with recommendations from the OECD. The Birch index the 90th percentile is the
traditional demarcation boundary for gazelles, #revalue of the 90th percentile is thus
derived. Firms which have an index value higheeguivalent to the 90th percentile are
defined as gazelles. This means that the propodfigazelles will vary during the period,
but overall will be 10 per cent for the period sead The number of employees which
firms of different sizes need to increase in ottddoe classified as gazelles is shown in the
table below.

Number employees t0 Increase in employees to t3 to be
gazelle

3—-6 employees 3 employees

7-32 employees 4 employees

+33 employees 5 employees

As regards larger firms, an increase in the nurobemployees by five persons represents
a relatively small increase. It can be questionéetiver the term "rapidly growing” or
"gazelles" is appropriate for a firm that has 8@ employees and increases its employees
by 1 per cent over four years. The relatively lobs@ute increase in the number of
employees required to be a rapidly growing firm nsethat further studies on methods for
classifying rapidly growing firms on the basis b&tBI formula and its threshold values is
desirable. In addition, difficulties arise whenadhting the Birch index when the number
of employees or value added is zero, or in thertasttioned case negative. In these cases
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adjustments have been made to the Birch index letions, see Appendix 1 for further
details. For firms with a positive number of empmeg or value added yeas, the
traditional calculation of rapidly growing firms@arding to Bl has been used in the report,
but the reader should note that for larger firmdya small percentage increase in the
number of employees is needed for it to be classidis a rapidly growing firm.

When a time series for gazelles is reported fovargperiod, a four-year moving average
is used which means that eight different growthqalsr or cohorts are used for the period
1997 — 2007 studied. Firm age is not registeret Sbatistics Sweden have developed a
method for determining a firm's age by monitoritsworkplaces over time (FADY.If
more than half of the employees are the same forcomsecutive years, the workplace is
assumed to be the same even though its name atipdategory may have changed. The
method has been used since 1986, and this medmneotfiem can have a start year prior to
1986. Changes which lead to a new start year cdotdinstance, be acquisitioh$The
firms studied in the first year 1997 can thus bmast 11 years old, which is why firms are
divided into the following age groups; 5 years ougger, 6-10 years, and 11 years or
older.

The firms have been divided into four groups basedhe number of employees; 3-19,
20-49, 50-249 and 250 or more, which correspondsmall, medium-sized and large
firms according to the definition generally appliedithin the EU. The industry
classification consists not only of a higher lesEhggregation with 12 industry categories
according to the Ohlsson-Vinell classification, laigo a more disaggregated classification
using two digit SNI codes. The Ohlsson-Vinell systeas been chosen since it enables the
study of possible differences between differentviser industries, and work, capital,
knowledge and R&D intensive industries. Countiegehiaeen used as the unit for regional
distribution instead of the more abstract categaryegion type. Distribution by county
also means to some extent different types of regisach as large metropolitan counties
(Stockholm), counties with universities, and therensparsely populated counties with
regional centres. Capital intensity is measuredded assets per employee. Finally,
education level of employees has been used as@pxamation for human capital in the
firms.

2 bynamics of companies and workplaces
13 Statistics Sweden www.sch.se
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4 Results

4.1 Introduction

This section reports the most interesting resulismf the analysis, and possible
confirmation for the propositions set out in Chafe To begin with the proportion of
gazelles will be reported by county, industry aix sategories. Based on a review of the
theory and earlier empirical studies, some diffeemsncan be expected in these respects,
but it is primarily firm age that is of importande.addition, the importance of gazelles for
economic growth and job creation will be analys&tiese firms can be expected to
account for a disproportionately large part of itheease in employment and value added.
Finally the development patterns of these firmsrdirae will be studied to determine if
there is any form of growth path dependence.

4.2 The proportion of gazelles by industry, region, size and age

Table 4.1 shows gazelles for all counties durirgy fleriod studied. From the column on
the far right, it is clear that there are smalfatiénces between counties in the proportion
of gazelles. It is worth noting that the CountidsNmrrbotten and Stockholm have the
highest proportion of gazelles. The Counties of i@ and Véastra Goétaland are above the
national average. One explanation for this relatigm could be that metropolitan regions
have a wider range of industries. The relativeyhhproportion of gazelles in the county of
Norrbotten coincides with substantial investmenglenin the mining industry during the
latter part of the period. The lowest proportiongazelles are in the Counties of Kalmar
and Gotland.

The differences are somewhat clearer when the piopmf gazelles by different industry
categories are studied according to the OhlssoeiVirtlassification system (Table 4.2).
These firms are overrepresented in constructionbarsthess services, see the column far
right. The proportion is also higher than the agerfor the industry categories of energy,
water and waste, but there are few firms in thisgary. On the other hand, the proportion
of gazelles is lower than the average in the caieg®f Private household services and
Miscellaneous services, and also in Primary indestr Service industries are a
heterogeneous group, consisting mainly of busisessices that have experienced positive
change in number of hours worked, and growth irueadded in recent yedrsOne
reason for this is outsourcing from manufacturiimm$. It is thus not surprising that the
proportion of gazelles is larger in this industagegory. It can be noted that the proportion
of gazelles among different industry categoriesdsentially the same and similar to the
average for all industry groups.

4 See Appendix 2
5 1TPS (2008)
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Table 4.1 Proportion of firms in each county whichwere gazelles during different four-year
periods between 1997 and 2007, in per cent

County 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004- Average
2000 2001 2002 2003 2004 2005 2006 2007
Norrbotten 10 11 11 11 9 11 13 15 11.5
Stockholm 13 13 12 10 9 9 11 14 11.4
Uppsala 12 12 13 11 9 9 10 11 11.0
Vastra Gotaland 13 11 11 9 9 9 11 12 10/6
Orebro 10 9 10 9 10 10 10 13 10.1
Skane 11 11 10 9 9 9 10 12 10.0
Gavleborg 10 10 9 9 9 8 11 13 9.9
Kronoberg 10 11 9 8 8 9 11 14 9.9
Vasterbotten 10 9 8 9 9 10 10 13 9.8
Halland 10 10 10 9 9 9 10 12 9.8
Sdédermanland 10 10 11 10 8 9 10 11 9.8
Varmland 9 9 10 9 9 8 11 12 9.7
Jonkdping 10 10 9 9 8 8 11 12 9.6
Ostergétland 11 10 10 10 9 7 9 10 9.5
Blekinge 12 10 10 8 6 8 8 13 9.3
Vastmanland 9 10 10 9 8 8 9 11 9.2
Dalarna 10 10 9 9 8 9 9 10 9.2
Vasternorrland 9 9 8 8 8 9 9 11 9.0
Jamtland 8 8 9 8 9 10 9 10 9.0
Kalmar 9 8 9 8 9 8 9 10 8.7
Gotland 10 9 10 9 8 7 6 9 8.2
S::\;‘;ﬁ;;ge 32 28 10 0 0 15 20 24 193
National 11 11 10 9 9 9 10 12 10.3
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Table 4.2 Proportion of firms in each industry catgory according to the Ohlsson-Vinell
classification which were gazelles during differenfour-year periods between 1997 — 2007, in

per cent

ndustry cateqory  1997— 1998— 1999— 2000- 2001- 2002- 2003- 2004- Average
yCcatedory 5000 2001 2002 2003 2004 2005 2006 2007

Farming and 6 6 6 5 6 6 6 6 6

forestry, fishing

Mining 9 14 6 8 10 7 12 13 10

Labourintensive ;5 ;g 8 7 8 10 12 10

industry

Capital intensive 4, 4 9 6 9 9 13 15 10

industry

Knowledge

intensive 14 14 11 10 8 9 12 15 11

industry

R&D intensive 10 10 10 9 8 7 11 12 10

industry

Energy, water, 10 10 10 15 15 33 13 13 12

waste

Construction 14 14 13 11 10 11 13 16 13

Business 14 13 13 11 10 10 12 15 12

services

Miscellaneous

oo 7 7 7 7 7 8 8 8 7

Prlvgte household 8 8 8 8 7 7 8 10 8

services

Public household 11 12 12 12 11 11 11 11

services

Industry code . . % * 11 11

unavailable

National 11 11 10 9 9 9 10 12 10

Table 4.3 shows the industries which had the highesportion of gazelles during the
period 1997 — 2007. This industry classificatiommisre disaggregated compared to Table
4.2 and thus better illustrates the type of adéisitwhere gazelles are particularly
prominent. Gazelles are mainly concentrated insfsart and communication industries
(SNI code 60 — 64) and also computer consultareggarch and development institutions,
and other firm services (SNI Code 72 — 74). Theseice industries are marked in the
table. There is a relatively large number in edocatindustry categories with a high
proportion of gazelles are vehicle, mining, manufee of radio, television and
communication equipment.
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Table 4.3 Industries with the highest proportion ofgazelles and the number of gazelles in
these industries during period 1997 — 2007, two digSNI code

Average proportion Number
SNI Code Description of industry category of gazelles in all time
’ gazelles
periods (%)
64 Post and telecommunications firms 28 93
62 Air transport 22 35
34 quufacture of motor vehicles, trailers and semi- 17 170
trailers
37 Recycling 17 55
72 Computer and related activities 16 888
80 Education 14 853
Manufacture of radio, television and
32 o . 14 79
communication equipment and apparatus
73 Research and development 14 83
60 Land transport; transport via pipelines 14 4404
24 Manufacture of chemicals and chemical products 31 93
90 Se\_/vage and refuse disposal, sanitation and similar 13 95
activities
91 Activities of membership organizations n.e.c. 13 85
Supporting and auxiliary transport activities;
= activities of travel agencies &= 2
45 Construction 13 7524
74 Other business activities 12 5038
15 Manufacture of food products and beverages 12 2 63
27 Manufacture of basic metals 12 64

Note Categories with 3 or fewer gazelles are nolLided.

Table 4.4 clearly shows that the proportion of fageincreases with firm size. The
construction of the index, however, means that rtbmber of employees only has to
increase by five persons for a firm with more tt&8 employees to be classified as a
gazelle, see Chapter 3. This means that a smaleipirge increase in the number of
employees is required for a larger firm to qualiéy inclusion in the group of rapidly
growing firms. At the same time, it should be emgibed that relatively few firms in our
statistical material belong to the largest sizegaties. The absolute majority of the total
number of firms that were gazelles are in the sstbize categories. During the last four
year period the smallest firms accounted for al®tutper cent of all gazelles, see the
column far right.
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Table 4.4 Proportion of firms in each size categorwhich were gazelles during different four-
year periods between 1997 — 2007 (per cent), andalthe number of firms during the period
2004 — 2007

Number 1997—- 1998- 1999- 2000- 2001- 2002—- 2003- 2004- Average Number
employees 2000 2001 2002 2003 2004 2005 2006 2007

3-19 10 10 9 8 8 8 9 11 9 5473
20-49 32 28 30 27 24 24 28 34 28 713
50-249 41 39 41 35 35 37 41 47 40 178
250 or more 36 33 58 31 33 24 52 61 42 14
All 11 11 10 9 9 9 10 12 10 6 378

Another clear pattern is that the proportion ofeail@s is clearly higher among younger
firms (Table 4.5). Only firms that are five yeansymunger have a higher proportion of
gazelles than the average. A firm's age is thugreat importance in determining its
capacity to grow. Of all gazelles during the peri@@04 — 2007, the youngest firms
accounted for about 65 per cent, see the columigfat:

Table 4.5 Proportion of firms in each age categorwhich were gazelles during different four-
year periods between 1997 — 2007 (per cent) and @khie number of firms during the period
2004 - 2007

Age 1997— 1998- 1999-— 2000- 2001- 2002- 2003- 2004— Number

9 2000 2001 2002 2003 2004 2005 2006 2007
0-5 year 18 18 18 16 14 14 16 20 4 168
5-10 year 10 10 10 8 8 10 10 12 946
11 years or older 8 8 8 6 6 6 8 10 1236
Start year 8 6 4 6 6 6 6 8 28
unavailable
All 14 14 12 12 10 10 12 14 6 378

Figure 4—1 shows capital intensity of gazelles carag to other firms. During most of the

period studied there is no difference related fuitahintensity, measured as fixed capital

per employee. Capital intensity of all firms incsea and a substantial difference exists
between gazelles and other firms during the last periods. Most of the increase in

capital intensity during the period 2003-2006 ie tlu increases in the number of gazelles
in the highly capital intensive industries of pradgemanagement and metal extraction.
Another cause of this major change could be thegesasation of statistics between 2002
and 2003 which led to a change in the populatiompsad.
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However, there is one difference throughout théoplestudied where the index is based on
changes in value added as opposed to changes Inyengmt, see Figure 4-2. Gazelles are
thus more capital intensive in comparison to offrers when the index is based on value
added. Similarly, the industry categories "capitéénsive industry" and "mining" have a
higher proportion of gazelles than the average whenindex measure is used, but not
when the index is based on changes in employment.

Figure 4.1 Capital intensity measured as fixed asteper employee for gazelles and other firms
during different four-year periods between 1997 — @07, index based on changes in
employment, SEK thousands.
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Figure 4.2 Capital intensity measured as fixed asteper employee for gazelles and other firms
during different four-year periods between 1997 — @07, index based on changes in value
added, SEK thousands.
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Gazelles are not clearly more capital intensiventbther firms, but this depends on the
index measure used. On the other hand, are they im@nsive in terms of human capital?
Table 4.6 shows that 8 per cent of employees ielgEzhave longer post upper secondary
education compared to 6 per cent for other firnte difference may appear to be small
although clearly significant, but it does mean ttie proportion of persons with higher
education is about a third higher for gazelles carag to other firms. Finally, it is worth
noting that there is no difference related to genide. the proportion of women employed
is the same in principle in gazelles compared herwtirms.

Table 4.6 Education background and gender of emplaes in gazelles and other firms during
period 1997 — 2007, per cent

Education/gender Gazelles Non-gazelles Difference P
Pre Upper Secondary 23.9 27.0 -2.9 <0.001
Upper secondary 57.9 58.0 -0.1 <0.001
Post upper secondary < 3 10.0 8.9 11 <0.001
years

Post upper secondary>= 3 8.2 6.3 1.9 <0 001
years

Men 65.4 64.7 0.7 <0.001
Women 34.6 35.3 -0.7 <0.001

a = Tested for the assumption on variances of @iffegroups, and rejected for all variables apardrh post upper
secondary education >=3 years. This relationshijg baen taken into account in the subsequent T test.

In summary, it can be stated that gazelles arelgleserrepresented among young firms,
and this is in line with findings from earlier stasl The proportion of gazelles increases
with firm size whilst the largest number are tofband among smaller firms. They are
relatively evenly distributed geographically, altigh the largest numbers are in
metropolitan counties. However, the proportion afegjles is somewhat higher in the
Counties of Stockholm, Uppsala, Vastra Gotaland Eodbotten. Finally, gazelles are
overrepresented in construction and growth indesstsuch as business services. Gazelles
exist in all industries but are mainly concentratedtransport and communication,
computer consulting, research and developmenttutistis, as well as other business
services. Gazelles are not clearly more capitaehisive than other firms, but employees in
gazelles have a somewhat higher level of educabompared to other firms. These results
are relatively robust irrespective of whether thiectB index is based on changes in
employment or changes in value added. The only péxuoe is that gazelles are more
capital intensive and that the proportion of gazels somewhat higher in capital intensive
industries.
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4.3 Importance of gazelles in creating growth and employment

In the following section, the analysis focuses be importance of gazelles in terms of
growth and job creation. It should be emphasisetl we report relative and not absolute
changes for the number of employees and value addeddominance of growth firms is
not as prominent as regards the latter. On the didved, gazelles accounted for all of the
growth in employment during the period studied (€a#.7). The distribution is highly
skewed. The group "Others" which makes up 80 pat okthe firms during the whole
period, however, decreased their employees duach period. There may be some firms
in this group which increased employment during afethe time periods. The
construction of the index can lead to a situatidmesg a firm with large reductions in
employment and value added (more than half) will shd up in the group of "Other
firms", see Appendix 2. This means that changabeénfirm categories "Other firms" and
the "Bottom 10" should be interpreted with cauti®he growth in employment accounted
for by the smallest gazelles was about 70 peraerihg the period. At the same time most
workplaces disappear from smaller firms. One exgtian for this, as mentioned earlier, is
that the largest number of firms are in this grdepally, it can be noted that during four
separate time periods, the total change in emplaywas negative for firms in our data
material.

Table 4.7 Change in number of employees by size egory in different periods grouped by
gazelles, other firms and firms with the worst deviepment (Bottom 10)

Number

Firm emplove 1997— 1998- 1999- 2000- 2001- 2002- 2003- 2004-
category es PIOY® 2000 2001 2002 2003 2004 2005 2006 2007
Gazelles 3-19 3149632 544 30008 27243 24703 24702 28 667 36 719

20-49 7359 7254 6931 7475 7113 6947 7111 8775
50-249 2896 3751 4212 2779 2792 3307 4416 5166
>250 565 870 1885 325 599 66 3463 2535
Total 42316 44419 43036 37822 35207 35022 43657 53195

Other firms 3-19 -6871 -8342-6954 -10057-11129 -9572 -7074 -5327
20-49 262 -237  -261 -297  -201 -74 93 -30

50-249 2 -76 -30 -183 15 10 -505 -172

>250 0 0 -1 3 -308 4 -320 0

Total -6 607 -8655 -7246 -10534-11623 -9632 -7 806 -5529

Bottom 10 3-19 -1587921 20+ -18 02 -19 45! -20 816 -19 683 18 58: -18 74¢
2049 -6 145 1062( -6614 -7686 -8697 -8623 -7895 -6465

50-249 -2709 -4267 -2900 -3219 -3558 -4015 -323B328
>250 -1096 -1807 47€¢ -1277 -893 -3074 -1402 -1276

Total -25829 37 89¢ -28 01 -31 63! -33 964 -35395 31 11( -29 81¢

All groups Total 9880 -2134 7778 -4347 -10380 -10005 4 7417 84¢
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Gazelles also account for the lion's share of gnawtvalue added. The proportion varies
between about 65 and 100 per cent for the diffegpenibds, see Table 4.8. The group of
"Other firms" also had positive growth in value addapart from two periods. A very high

proportion of growth in value added takes placerimaller firms. In conclusion, it can be
noted that gazelles accounted for slightly mora th@ per cent of the growth in GDP over
the last period 2004 — 2007. GDP increased by aB&it 287 billion whilst value added

for gazelles increased by about SEK 30 billion wigitihis period.

Table 4.8 Change in value added (SEK millions) byize category in different periods grouped
by gazelles, other firms and firms with worst devedlpment (Bottom 10)

Number 1997 1998- 1999— 2000- 2001— 2002— 2003— 2004—

Firm category grs“p'oye 2000 2001 2002 2003 2004 2005 2006 2007

Gazelles 3-19 1532: 14 149 12554 13 755 10 013 11 037 11 533 19 128
20-49 384t 3715 3251 4080 3083 3400 2277 5451

50-249 181¢ 1507 1662 1491 1303 1616 2006 3037

>250 80¢ 235 251 -25 308 206 7339 2288

Total 2179: 19607 17 718 19 301 14 707 16 259 23 155 29 904

Other firms 3-19 9656 4652 2623 8654125 1761 -405811 44¢
2049 1171 56¢€ 230 819 199 65¢ 330 1088

50-249 190 10z -24  -284 208 10t 152 20z

>250 0 15 8 15 -275 1€ 0 0

Total 1101¢ 5335 2837 9210 -993 2542 -35771273¢

Bottom 10 3-19 -4090 -5205 -5883 -6367 -7522 -6387414 -525¢
2049 -1360 -1600 -1979 -2153 -2776 -2219 -268933]

50-249 59C -958 68¢ -702 -1033 -410 -881 -79

>250 104 -231 43 -475 31€  -143 275 -37¢

Total -6 144 -7995 -8506 -9698l1 01¢ -9 159 -10 678 -7 041

All groups Total 26 664 16947 12 04¢ 18813 2699 9643 8 90@5 60:

It can be seen from Table 4.9 that new firms ary v@portant in creating employment.
Firms which are five years or younger account fgoraximately two thirds of growth in
employment in the group of gazelles, which simitaTable 4.7 accounts for all the new
jobs created. The proportion of the youngest fiim®ssentially the same for smaller
gazelles, see also Table 4.7. On the other harstamiially fewer jobs disappear among
younger firms, particularly in the group of "OtHfgms" compared to the smallest firms in
this group. In other words, new firms are more intgrat than small firms in creating new
jobs.
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Table 4.9 Change in number of employees by each agggtegory in different periods grouped
by gazelles, other firms and firms with worst devedpment (Bottom 10)

Firm Ade 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004-
grouping 9 2000 2001 2002 2003 2004 2005 2006 2007
Gazelles Soﬁena;ror 28 449 31812 29 773 26 425 23833 24369 29 206 35 926

6-10years 6315 6008 6649 5088 4447 4229 5800 6841

illdé’farsc 6392 6358 6521 6134 6730 6262 8435 10125

Data

unavailabl 1160 241 93 175 197 162 216 303

e

Total 42316 44 419 43 036 37822 35207 35022 43657 53195
Others SYeAISON  ynes  444¢ -4124 -6466 -7986 -6044 450: -3716

younger

6-10 years 953 127/ -940 -1502 -1236 -1218 99t  -259

11 years o .

e 1281 243¢ -1576 -1960 -1923 -1939 182 -1096

Data

unavailabl  -310  49¢  -606 60€ -478  -431  48€  -458

e

Total 6607 865t -7246 1053 -11623 -9632 780¢ -5529
Bottom 10 2> YEATSON 14 63 16 667 -15 500 48 13« -19 524 19 67¢ -17 37, -16 164

younger

6-10 years -3953 493t -3686 -3930 -4687 -4778 408 -4086

i&jé’fars O 7238 4523 -7745 -8308 -8658 -9482 799: -8500

Data

unavailabl  -608 1067 -1081 -1263 -1095 -1459 165¢ -1068

e

Total .25 82¢ -37 89¢ -28 012 31 63! -33 964 35 39¢ -31 11( -29 818
Q:Lups Total 0880 -213¢ 7778 -4347 -103801000° 4741 17 848

The youngest gazelles accounted for slightly mbet60 per cent of growth in value
added among gazelles during the period studied|¢T4li0). On the other hand, the
change in value added is relatively evenly distebduacross different age categories in the
group of "Other firms". This relationship illustest that age is a distinguishing
characteristic of rapidly growing firms.
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Table 4.10 Change in value added (SEK millions) bgge category in different periods grouped
by gazelles, other firms and firms with worst devedpment (Bottom 10)

Firm Ade 1997- 1998- 1999- 2000- 2001- 2002- 2003- 2004-
grouping "9 2000 2001 2002 2003 2004 2005 2006 2007
Gazelles 2 Y8&SON 1o6an 13215 12245 12589 9257 10670 11963 18 656

younger

6-10 3280 2882 2426 2744 1899 1927 2318 4281

years

1lyears 55,0 3308 3017 3872 3484 3575 8804 6776

or older

Data

unavailab 1287 112 31 96 68 87 69 190

le

Total 21792 19607 17718 19301 14707 16259 23155 29 904
Others Syearsor  ,.e5 5590 1005 3489 -1188 578 -1564 4994

younger

6-10

2703 1507 912 2442 -71 604 -917 2618

years

1lyears 5577 1724 1115 3445 404 1488 -989 5277

or older

Data

unavailab  -48 -186 -196 -166 -139 -128 -106  -151

le

Total 11016 5335 2837 9210 -993 2542 -3577 12739
Bottom 10 2Y8&SO' 3500 .4417 -4512 5570 -6437 -4711 -5231 -3914

younger

6-10 1092 -1088 -1450 -1029 -1549 -1388 -1650 -804

years

1lyears ;679 2203 -2206 -2673 -2626 -2462 -3107 -1827

or older

Data

unavail- 172 -287 -338  -425  -404 -597 691  -496

able

Total 6144 -7995 -8506 -9698 -11016 -9159 -10 678 -7 041
All groups  Total 26664 16947 12049 18813 2699 9643 8900 35601
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In summary, in this part the analysis shows thael@s account for a disproportionately
large part of increases in employment and growtrelne added. The distribution is highly
skewed and this 10 per cent of firms account ialtiar all of the increase in employment
and between 65 and 100 per cent of growth in vald@éed depending on the period.
Gazelles accounted for slightly more than 10 peit o growth in GDP during the last
period 2004 — 2007. Among gazelles, the smallesisfiaccount for the majority of growth
in employment and the same applies to the youriges. However, these are particularly
important in creating new jobs since the total ot in employment among the group of
"Other firms" is substantially less for new firm®nepared to smaller firms. The
relationships are similar when changes in valueedddre studied, and newness is a
distinguishing characteristic of firms undergoiagid growth.

44 Special analysis of firms belonging to groups

In this section, we analyse firms that are pagroups and which were not included in the
earlier analysis. It is thus of some interest talgtthis "exclusion™ in order to determine if
firms that are part of a group differ systematicall some respect from independent firms.
It appears from Table 4.11 that the proportion aZdlles is substantially higher among
firms that are part of a group. On average the gntagn amounts to 15 per cent for all

firms during the period studied. This can be coregawith a figure of 10 per cent for

independent firms, whilst the proportion of gazeléenong firms which belong to wholly-

owned Swedish groups is 19 per cent, and as hi@i gr cent for international groups.
In principle the proportion is the same irrespextof whether they are Swedish owned
groups with operations abroad, or foreign-ownedigsp which is why only the latter are

reported as international groups.

Regarding the proportion of gazelles by firm site pattern is similar for firms that are
members of groups and for independent firms. Tlpgntion of gazelles increases with
firm size, and with the exception of the smallésin§, the proportions are broadly the
same irrespective of whether the firm belongs graup or not. It can also be noted that
the number of firms that are members of a groughélarger size categories is higher
compared with independent firms.

Table 4.12 shows the importance of gazelles, astraestof a group or as independent
firms, in creating jobs. Similar to Table 4.7, tp@up of gazelles alone account for all the
growth in employment during the period studied.sTapplies to all firm categories. The
major part of the increase in employment from daszecomes from firms that are

members of international groups. A very large nundigobs disappear among firms with

the worst development (Bottom 10), and in two pésiche total number of employees
decreases.
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Table 4.11 Proportion of firms in each size categgrwhich were gazelles during different four-
year periods between 1997 — 2007 by independentrfir and firms part of Swedish groups, and

international groups, per cent

Number

Firm erlovee 1997- 1998 1999 2000- 2001- 2002- 2003- 2004- , .
category : PIOYEE 5000 2001 2002 2003 2004 2005 2006 2007 9
Independent  3-19 10 10 9 8 8 8 9 11 9
firms 20-49 32 28 30 27 24 24 28 34 28
(tLandt4)  50-249 41 39 41 35 35 37 41 47 40
morethan 55 33 58 31 33 24 46 52 40
250
All 11 11 10 9 9 9 10 12 10
Wholly 3-19 18 17 15 14 12 13 14 17 15
Swedish
Groups (1)  20-49 34 32 32 30 27 28 31 36 31
(t1 or t4) 50-249 43 38 41 38 35 36 42 48 40
morethan 4 35 44 52 45 42 40 50 44
250
All 22 21 19 18 16 17 18 22 19
International  3-19 29 28 26 21 18 19 23 23 23
groups (2)  20-49 42 39 39 32 29 30 34 39 35
(t1 or t4) 50-249 46 44 41 33 31 35 39 45 39
morethan .. 45 42 36 36 38 42 51 42
250
All 37 3 33 27 25 26 30 33 31
All irrespective of
ownership form and 17 16 15 14 13 13 15 17 15

size

N.B. 1. Belonged to wholly Swedish groups somedimiag the period (t1 or t4)
2. Belonged to international groups someetiduring the period (t1 or t4)
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Table 4.12 Change in number of employees by type ofvnership during different periods
grouped by gazelles, other firms, and firms with wst development (Bottom 10) during
period 1997 -2007

Comp- .
any f%‘;mersr“p 1997 1998 1999 2000 2001 2002 2003 2004
category

Gazelle Independent 42316 4447243036 37822 35299 35099 44206 54069

Swedish
groups

62083 60026 55415 54819 53898 53789 66944 105549

International 141 489 198 804 181 516 205812 166 066 158 656 141585 152 472

groups

Al 295 488 303 302 279 967 298 453 255 263 247 544 252 735 312 090
Others Independent -6 607 -8653-7247 -10534 -11622 -9632 -7807 -5529

Swedish 1723 -2534 -1556 -1897 -2273 -3526 -2393 -2621

groups

International
groups

All -11882 -24657 -10671 -15815 -15398 -20914 -14364 -13188

-3552 -13470 -1868 -3384 -1503 -7756 -4164 -5038

Bottom 10independent -25829 -37900-28012 -31655 -34033 -35395 -41175 -37045

Swedish
groups

-38 702 -49768 -41284 -52467 -50790 -52257 -53855 -57232

International
groups

All -204 118 -224 807-219 953 -272 231 -273 546 -271 891 -228 192 -200 522

-139 587 -137 139-150 657 -188 109 -188 723 -184 239 -133 162 -106 245

All irrespective of
ownership form and 79488 53838 49343 10407 -33681 -45261 10179 98380
growth category

N.B. Swedish groups refers to firms which belortgeglich a group some time during the period (t1
or t4). International groups refers to firms whiakere members of such a group some time during
the period (t1 or t4). Independent firms have Had status throughout the period (t1 and t4).

These results show that there are major differebeéween independent firms and firms
which were part of a group, and thus the necesditjistinguishing between them in the
analysis. The fact that the proportion of gazelieshigher among the latter is not
surprising, and there may be a number of diffecentses. One may be the transfer of
physical resources to a firm from other parts @& group enabling it to grow rapidly.
Another is transfer of technology and other knowkeduch as marketing and production
know-how. In particular, firms that are part of dmational groups enjoy as a result
competitive advantages providing scope for rapidwgn. International firms are not
restricted to the Swedish capital market, and gsaalpo have greater financial strength,

35



HIGH-GROWTH FIRMS IN SWEDEN 1997-2007

which is particularly important for rapid growthhd@re are a number of advantages in
belonging to a group of firms. On the other hahd, groportion of gazelles increases with
firm size for all firms irrespective of ownershiprin, and with the exception of the
smallest firms, the proportions are similar. As tiwred earlier, however, the construction
of the index is such that a small percentage iseréathe number of employees is all that
is required for a larger firm to be classified agazelle. Another shared characteristic is
that gazelles account for all of the increase ipleyment.

4.5 Development of gazelles over time

4.5.1 Growth path dependence

An interesting question that has only receivedtingddy little attention is the development
of gazelles over time. We have chosen to study lifiglividing the period studied into
three separate periods, 1998 — 2001, 2001 — 20@42@04 — 2007. Table 4.13 shows the
development of firms which were gazelles duringrtiddle period i.e. 2001 — 2004. The
table shows the distribution of firms identified g&zelles in period (2001 — 2004), both
before this period (1998 — 2001) and after the g@period (2004 - 2007). Lack of data
on a firm means that it was probably started, sppit merged or closed down during the
period.

If the development of all firms is studied (thetbot part of Table 4.13), the distribution
was basically similar with respect to the growtlattfirms had in the previous period.
Gazelles during the middle period come from all up® with virtually the same
proportions since these are around 25 per cerrihtiple, the probability of having the
lowestgrowth in the earlier period (Bottom 10) is almtis® same as the probability of
being a gazelle during the previous period. Basethis data, there does not appear to be a
higher probability that a gazelle during one penwals also a gazelle during a previous
period.

"Continuing gazelles" i.e. firms that are gazelleger a number of periods, are
overrepresented in the category of firms belongimga group, and particularly those
belonging to international groups. 40 per centhaf latter were also gazelles during the
previous period (the table section, second loweshthe bottom in Table 4.13). When the
development of gazelles duririge nextperiod 2004 — 2007 is examined, the pattern is
similar but not equally clear. What can be statethat firms which have been gazelles
have a lower probability of reducing their employmer closing down operations, but
they have just as high a probability of being defiras a gazelle as belonging to the
category of "Other firms". Independent firms appéarhave a lower probability of
remaining as gazelles.

One way of determining whether there is any systengattern with regard to a firm
defined as a gazelle in two periods is to test twretirms defined as gazelles in one period
are a random sample of firms. As a result the falg hypothesis was formulated, as
stated in the propositions earlier(7):

Ho: The number of firms identified as gazelles inhbperiods is consistent with gazelles in
the second period being a random sample of firms.

H;: The number of firms identified as gazelles intbgieriods is not consistent with
gazelles in the second period being a random saofifiilens.
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Table 4.14 shows firm population by gazelle sta2@8 - 2001, and also 2001 - 2004. The
relative distribution of gazelle status is showrthia bottom part of the table. About 13 per
cent of firms in the different periods were defireesl gazelles. Approximately 3 per cent
were gazelles in two periods. It is not possiblegject the hypothesis that the outcome is
consistent with firms that were defined as gazele2001-2004 are a random sample of
firms.'® This serves to confirm the view presented in Tablk8, i.e. there is no form of
"growth path dependence" backwards in time.

Table 4.13 Gazelles' development over time for firsclassified as gazelles during 2001 — 2004
by independent firms, firms that are part of Swedif and international groups, and all firms,
per cent

Independent 1998-2001 2001-2004 2004-2007
Gazelle 18 100 28
Others 33 44
Bottom 10 23 20
Data unavailable 27 7
Swedish groups 1998-2001 2001-2004 2004-2007
Gazelle 30 100 36
Others 29 31
Bottom 10 24 25
Data unavailable 17 8
International groups 1998-2001 2001-2004 2004-2007
Gazelle 40 100 41
Others 17 18
Bottom 10 25 33
Data unavailable 18 9
All firms 1998-2001 2001-2004 2004-2007
Gazelle 27 100 34
Others 28 34
Bottom 10 24 25
Data unavailable 21 8

16 Against the alternative outcome "not being a ga?eMann-Whitney U=-1.47, p=0.14
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Table 4.13 indicated that firms which were gazell@81 - 2004 had a lower probability of
reducing or closing down operations during the pextod. Thereafter the test is repeated,
replacing firms during the period 1998 — 2001 viitms which were gazelles during the
period 2004-2007. Table 4.15 shows the populatfdirras by gazelle status 2001 — 2004
and 2004 - 2007. It can be seen from the relatiseilution that 13 per cent of the firms
in the different periods were defined as gazelggroximately 4 per cent of all firms are
gazelles during both these periods. In this cdse,hiypothesis can be rejected that the
observed outcome is consistent with firms definedazelles in 2004 - 2007 are a random
sample of firms.

There is thus a slightly higher probability of réniag a gazelle during the next period,
given that the firm was a gazelle during the presiperiod. However, it should be pointed
out that the probability is not lower than the ield value of 0.01 at the highest level of
significance (99 per cent). Macroeconomic factoes/riie behind this relationship, since
the middle period covered a short downturn in thenemy whilst the last period was
characterised by four years of uninterrupted growth

Table 4.14 Pivot table for all firms by gazelles ah non-gazelles for the periods 1998 — 2001
and 2001 — 2004, numbers and relative proportions

Gazelle 2001-2004

Yes No Total
Yes 2760 8199 10959
Gazelle 98-01 No 7499 63560 71059
Total 10259 71759 82018

Yes 3% 9% 13 %

Gazelle 98-01 No 10 % 7% 87 %
Total 13 % 87 % 100 %

7 Against the alternative outcome "not being a ga?eMann-Whitney U=-2.41, p=0.016
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Table 4.15 Pivot table for all firms by gazelles ah non-gazelles for the periods 2001 — 2004
and 2004 — 2007, number and relative proportions

Gazelle 2004-2007

Yes No Total
Yes 3463 6796 10259
Gazelle 01-04 No 6863 64896 71759
Total 10326 71692 82018

Yes 4% 8 % 13 %

Gazelle 01-04 No 8% 79 % 87 %
Total 13 % 87 % 100 %

4.5.2 Gazelles with continuous growth

This section focuses on a subset of gazelles whiiceeded in maintaining continuous
growth and qualifying as gazelles during all thpegiods 1997 — 2000, 2000 — 2003 and
2003 — 2006. Of these continuous gazelles, 18 getrwere independent firms during all
three periods (Table 4.16). An equally large prtiparbelonged to a Swedish group, and
nearly the same proportion belonged to an intesnati group during the whole of the
period studied. In this respect there were thusnagor differences related to whether a
firm was independent, or a member of a Swedishntermational group. It should be
observed that about 25 per cent of firms went frioeing an independent firm into
becoming a member of a group during the periodaddition, about 12 per cent of the
firms belonging to a Swedish group became parinohternational group. This serves to
illustrate that gazelles which succeeded in follayva growth path were often acquired and
became part of a larger constellation. Gazellesparécularly interesting as acquisition
targets since they were selected as winners airdéiecinology and business model passed
the market test. This is a logical development,didhe same time it does mean that newly
started independent gazelles cannot be expectgio into large firms, and that a more
normal development pattern is that they are acduiyean established firm.

39



HIGH-GROWTH FIRMS IN SWEDEN 1997-2007

Table 4.16 Firms classified as gazelles in all theeperiods 1997 — 2000, 2000 — 2003 and 2003 -
2006 by ownership category, number and relative pimortions (per cent)

Ownership category Number Proportion (%)
Independent firm all years 213 18.0
From independent firm to Swedish group 182 154
From independent firm to international group 113 50.
Swedish group all years 213 18.0
From Swedish group to international group 144 12.2
International group all years 190 16.0
Others 130 11.0

Total 1185 100.0

N.B. The category "Other firms" contains firms whahanged their status at some point during the
period, and at the same time went from being pbat group to an independent firm, or from an
international group to a Swedish group, i.e. thegabnded the hierarchy.
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Final discussion and conclusions

4.6 Conclusions

Gazelles have been studied on the basis of a nuwbeariables such as regional
affiliation, industry, size, age and capital intépnsiIn addition, their importance for
economic growth and job creation has been analyBkeir development patterns have
been studied over time to determine if there is lang of growth path dependence. The
seven hypotheses or propositions identified at lleginning of the study were the
following:

e Gazelles are younger compared to other firms.

e Gazelles exist in all size categories even thoughriumber of growth firms is
higher among small and medium-sized firms.

e Gazelles exist in all industries, but are somewbnatrrepresented in growth
industries such as business services.

e Gazelles exist in all counties although they exist greater numbers in
metropolitan regions.

e Gazelle are more capital and human capital intensimpared to other firms.

e Gazelles account for a disproportionately large périncreases in employment
and value added.

e |t is not possible to forecast which firms will lnese gazelles during a subsequent
period, but the probability is somewhat higher taagazelle compared to other
firms remains a gazelle, or at least a firm withestain growth, also during the
next period.

In conclusion, it can be stated that gazelles @&ly overrepresented among young firms,
and this is in line with findings from earlier stasl The proportion of gazelles increases
with firm size, whilst the largest number are to foeind among smaller firms. The
construction of the Birch index, however, does miga only a small percentage increase
in the number of employees is all that is requif@da large firm to be classified as a
gazelle, and this it could be argued disadvantaggmaller firms. Gazelles are also
distributed relatively evenly geographically, eviough the largest numbers are to be
found in metropolitan counties. They are also soh@veoverrepresented in construction,
and growth industries such as business servicezllés on the other hand are not clearly
more capital intensive than other firms. Howevenptoyees in the first mentioned firms
have a significantly higher level of education camga to those in other firms. These
results are relatively robust irrespective of wieetthe Birch index is based on changes in
employment or changes in value added. The only ptixse is that gazelles are more
capital intensive and that their proportion is san&t higher in capital intensive industries
in the last mentioned case.

In addition, the analysis shows that gazelles agicdar a disproportionately large
proportion of increases in employment and growthvalile added. The distribution is
highly skewed and this 10 per cent of firms accomntotal for all of the increase in
employment and between 65 and 100 per cent of growtalue added depending on the
period. Independent gazelles accounted for slighttye than 10 per cent of the growth in
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GDP during the last period of 2004- 2007. Amongetlas the smallest firms account for
the majority of the growth in employment, and tlene applies to the youngest firms.
Young firms, however, are particularly importantadding new jobs since the overall
reduction in employment among the group of "Otheng" is much smaller for young
firms compared with smaller firms. The relationshgre similar when changes in value
added are studied, and newness is a distinguishiagacteristic of firms undergoing rapid
growth.

When firms belonging to a group are analysed, we fiaund major differences compared
to independent firms, which serves to confirm titds necessary to draw a distinction
between them in the analysis. It turns out thatpgraportion of gazelles is significantly
higher among the former, and particularly amongnéirthat are part of international
groups. There may be a number of reasons for@mis. explanation may be the transfer of
physical resources to a firm from other parts & group which means that it grows
rapidly. Another is transfer of technology and otkeowledge such as marketing and
production know-how. In particular, firms that grart of international groups enjoy as a
result competitive advantages providing scope &pid growth. In addition, international
firms have access to a wider range of capital, graips also have greater financial
resources, two factors which are of particular ingoece for rapid growth over a longer
period. Finally, it is not possible to forecast whifirms will become gazelles during a
subsequent period, but the probability is somewigiter that a gazelle compared to other
firms will be a gazelle during the next period. Hawsr, the relationship is not particularly
strong and there may be other explanations. Ofcalhtinuing” gazelles, close to 40 per
cent moved from being an independent firm into jpérd group, or from belonging to a
Swedish group and becoming part of an internatigmalp. This means that gazelles
which have succeeded in following a growth pathadten acquired and become part of a
larger constellation.

What are the implications of these results? Itlrastated that gazelles are clearly younger
than other firms. They account for the whole ofiti@ease in employment and young
firms are particularly important in creating nevi$o Among firms belonging to a group,
there is a significantly higher proportion of gdee] especially in international groups. In
addition, the proportion of gazelles increases Wth size irrespective of type of
ownership. In other respects such as regionalimtandustry and capital intensity, the
pattern is not nearly as clear even though somemdiifferences exist. The fact that it is
difficult to predict winners is evident, as thei@ed not appear to be any clear growth path
dependence forwards in time. In other words, rgpjdbwing firms have not succeeded in
following a growth path during subsequent periduls,have been replaced by other
gazelles, which are then replaced by other fifhigis situation can be compared to a
large number of parallel relays where the leadmgenders are constantly shifting.

18 See, among others Coad (2007)
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It should be emphasised that the process or pharembich have been studied despite
the difficulties of unravelling the patterns is yémportant. In fact, this process is a part of
ongoing structural transformation or creative degton, a process where winners on the
market are selected in accordance with the thelorprmapetence blockS.Selection takes
place in a number of phases or levels when newsfare started, and from which one third
disappear after three yedPsSome become rapidly growing firms whilst the miyor

exhibit a more normal pattern of development. Aydaproportion of rapidly growing firms
disappear as a result of being bought up. Thepanticularly interesting for established
firms as acquisition targets since their technolagg business model has already passed
the first test on the market. A larger firm canrtlge further in its development, at the
same time as an acquired firm can contribute know-Wwhich assists the development of
the acquiring firm. This process gives rise toamsfer of knowledge.

Even though the explanatory factors or specificratizristics of gazelles are largely
unknown, the fact that firms become winners an taarket shares means that in some
important respects they differ from other firms. Waow that new firms are
overrepresented among gazelles and that the edundatiel of their employees is higher.
Newness and knowledge are thus two keywords whiglalaso fundamental to and related
to the concept of innovation. It can also be stdted the most rapidly growing gazelles in
particular, and those experiencing continuous gncave innovative in some respect. In
understanding the relationship between innovatiwh entrepreneurship, rapidly growing
firms are of particular and enduring interest, etleough the underlying reasons for the
phenomenon are multifaceted and difficult to explai

4.7 Policy implications

New and rapidly growing firms in particular haveoased great interest on the part of
politicians and policymakers in recent times, andpublic debate the argument is put
forward that growth policy initiatives should beelited to this target group. Based on the
results of this and other studies, however, thalitimms for intervention through selective
measures are not particularly favourable. The me&sing that firm growth is difficult to
forecast. This applies particularly to the growthsmaller firms which is significantly
more irzrf:gular compared to that of larger firmsjalibdisplay a much more even pattern of
growth:

This means that it is important that the generstitutional conditions are well-designed.
Rapidly growing firms and economic players that aecessary for generating and
commercialising new knowledge appear to be pa#ditpldependent on the incentives
created by institutional settingSRecruitment of competent personnel is importaath b

for the transfer of knowledge and also the growthgezelles, which have shown
themselves to be more knowledge intensive. Thisymgoses mobility on the part of the
labour force. Labour market legislation and theiaomsurance system should not be
allowed to create unnecessary barriers to suchlityoliundh states that for employees
with longer periods of employment, the principle séniority in the Employment

9 The competence block defines the minimum setarfsawith different but complementary
competencies necessary to generate, identify,tsebggand and leverage business ideas to large
scale economic development, see for example Efiag&dtliasson (1996)

201 TPS (2008)

21 Coad (2007)

2 Henrekson & Johansson (2009)

43



HIGH-GROWTH FIRMS IN SWEDEN 1997-2007

Protection Act (LAS) has reduced the incentive harge job$® This means that the
opportunity cost may be high for labour with longemployment to change from a
relatively safe workplace to a riskier situatioither as an entrepreneur or an employee in
a newly started growth firm.

Low barriers to entry and contestable markets rapoitant for the development of high-
growth firms. According to Henrekson & Johanssomplig production monopolies
provide the greatest obstacle to rapidly growingéi. Their view is that high taxes and
labour market regulations have an impact on thaticne of well functioning competence
blocks and thus the emergence of high-growth fitms$ they consider there is some scope
for reducing taxation and circumventing labour nearkules. They conclude that these
three groups of institutions give rise to distudEswhich disadvantage in particular firms
that are overrepresented among rapidly growingdfifra. young and small firms in the
service sectof*

Given the background above, and based on the dgsaofi firm development, it is
important that tax rules are neutral in neitheadisantaging nor favouring the sale of a
gazelle, or indeed a smaller successful firm. $tma¢ transformation involves the
reallocation of resources from less efficient torenefficient firms. In the ongoing process
of selecting firms on the market, it could be Hesta firm's development that it be sold to
an industrialist or larger firm that will furtheedelop the firm and take it to the next level.
Otherwise an entrepreneur who has establishedranfiay wish to continue owning and
operating the firm, and although he may well be pkeeson most suited to do this, the
entrepreneur's decision should not be based omd#ris of the relative taxation benefits
of the alternatives.

4.8 Proposals for further studies

There is great need to deepen our knowledge afilsagrowing firms in different respects.
Possible areas for further studies may be:

e Methods for developing an index which more effealijivtakes account of both
relative as well as absolute change i.e. is motgralewith respect to firm size.
Such development at the same time requires inferratsupport, from the OECD
for instance, if comparability between countrieti®e achieved.

e Development of quantitative models for both exptana variables and also
growth path dependence, i.e. development of gazeller time.

e Focused studies of the few firms that are contisugarelles, or the most rapidly
growing gazelles. Quantitative analyses of "sumereties” could with advantage
be combined with qualitative analyses, such aseptid interviews to acquire
greater knowledge of these unique and innovativesfi

e Research concerning institutions and the effectsubds on firms and their
development.

e The importance of individual mobility in dissemiimat knowledge and growth of
firms.

23 |TPS (2005)
24 Henrekson & Johansson (2009)
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6 Appendix 1 Analysis of Birch index

6.1 The Birch index for firms which are declining

The rationale for using the Birch index is thashibuld take account of both absolute and
relative change, and thus be relatively neutrahwéspect to firm size. If only the absolute
difference in employment were studied, only larige$ would be classified as gazelles. At
the same time, it is not entirely appropriate talgtpercentage change as this would mean
that mainly small firms would be classified as d@ze The Birch index can be calculated
in three ways; based on number of employees, vatlteed, or a combination of these
variables. In this analysis the Birch index is lshea the number of employees, and this is
the approach most frequently taken in other studieapidly growing firms. A sensitivity
analysis has also been carried out using valuedadde

The Birch index (Bl) is calculated based on thefedéfnce between the number of
employees during the first year in time periog énd the number of employees after three
years of growth (8. Both absolute and relative growth of employmarg taken into
account during the period.

Birch index:

o1 (s -5 %

s

A corresponding formula is used when the Bl is dalked using value added, as
employees are replaced by value added during #restar (VA) and after three years
growth (VAy):
VA,
Bl = (VA -VA )| —
(va, A)(VAJ

If we examine more closely what happens to theBinclex for a firm which in year t1
has 100 employees and where the number of empldyegear t4 is varied, the BI
decreases until the labour force is half that af tart year, and thereafter starts to
increase, and for zero employees, a value of zegiven (Figure 1). A firm reducing the
number of its employees to zero during the perémgives the same Bl as a firm which has
as many employees during the start and end yetireiperiod, produces a result that is
difficult to interpret.

Where the value added of rapidly growing firms veamlysed, and a firm has a value
added of 100 during the start year. the Bl is igahif the firm's value added increases to
200, or decreases to —100. If the problem of a theg@alue added in year t4 for the

period is not taken into account, this means thatawverage 32 firms (0.6 per cent of

gazelles) are classified each year as gazellepjtddsaving a large negative value added.
The fact that value added is negative is an extragtoation for a firm, and means that the
firm is reducing the value of its inputs. Firms hvihegative Bl have been recoded to a
fixed negative value which gives them the lowesbBall firms.
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Figure 1: The Birch index for 100 employees vear t1
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For firms where value added or the number of eng#eydecreased to O during year t4, the
BI formula has been reworked so that only the altsathange is taken into account when
calculating the index.

Adjusted Birch index formulae:

Bl by employees:

Oms > 0= BI = (s, —s)(%}

Oms=0=BI=(s,-5)

Bl by value added:
va,
Omvg > 0= Bl = (va, -va, | —
a (vay al)(vaj
Omva = 0= BI = (va, -va,)

Omvg < 0= Bl = -999999000
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When a firm decreases the number of employeesgltrio close to 0, the Birch index is
the same as for a firm which has made only mindactons in the number of employees.
As regards this problem, no adjustments have besterin the Birch index calculations.
Caution should thus be exercised when interpretivgg results for firms that are not
gazelles, i.e. the group of "Other firms" and tBettom 10" in the report.

6.2 The Birch index for firms which are growing

The definition of gazelles is the 10% of firms tiprform best in accordance with the
Birch index during a given period. The idea is tiat Birch index should take into account
both relative and absolute change, so that botieland small firms can be defined as
gazelles.

Figure 2: The Birch index for employees 1997 - 2007
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From Figure 2, it can be seen that the level talassified as a gazelle is a Birch index of
at least 4.5. If we transpose this to how largal@solute increase in employment is needed
for each size category, then an increase is regjiiréhe number of employees of 3 to 5
persons to be classified as a gazelle, see Talf\s tegards a larger firm, an increase in
the number of employees by five persons over faary is a relatively small increase. It
can be questioned whether the term "rapidly groiord'gazelles" is applicable to a firm
with for instance 500 employees, and which increateemployees by 1 per cent over
four years.
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Table 1: Increase in the number of employees to lassified as a gazelle

Number employees t1 Increase in employees to t4 to b
classified as a gazelle

3-6 employees 3 employees

7-32 employees 4 employees

+33 employees 5 employees

The problem with the traditional calculation of tB&ch index is the non-desirable results
for firms that have negative growth and that thieg a small difference between absolute
and relative growth for large and small firms. e imodified Bl formula below, firms with
negative employment growth are also assigned atimegaroportional index value. The
relationship between absolute and relative growath @lso be adjusted for small and large
firms by adjusting the value for X. This formulashaot been used since the development
of a new definition for gazelles needs to be tedteth nationally and internationally.

Proposal for developing the formula for calculatihg Birch index:

Bl = (s, —%{WJX
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7 Appendix 2 Industrial classification

The study used the following industry categorieselsiaon the Swedish Standard Classification of Ewnnid\ctivities 2002 (SNI 2002) and

1992 (SNI 92§°

Group Name SNI 2002

1 Agriculture, forestry, fishing 01-05

2 Mining 10-14

3 Labour intensive industry 17-19
201-203, 205, 212.151-153, 251, 281-285,
355-366, 372
15511, 15512, 15620, 15810, 15821, 15841,
15842, 15860-15890, 22122, 22130, 22150,
22222-22250, 25220-26132, 26150-26400,
27330, 28630, 28710, 28740- 28759, 29130,
29720, 31501, 31502, 31520, 33500, 35120,

4 Capital intensive industry 154, 157, 159-160,, 2041, 231-242, 247,
265-275 (except 27330), 371
15520-15612, 15822, 15830, 15850, 22210,
22221, 25210, 26140, 28720, 28730

5 Knowledge intensive industry 243, 312-314, 332,354,
22110-22121, 24510-24640, 24660,
28610-28629, 29110, 29120, 29140-29719,
34100-35110,

6 R&D intensive industry 223, 244, 300-311, 316-333,
22140, 24650

7 Energy, water, waste 40, 41, 90

8 Construction 45

SNI 92
01-05
10-14
17-19
201-208, 212.151-153, 251, 281-285,
355-366, 372
15535912, 15620, 15810, 15821, 15841,
1583360-15890, 22122, 22130, 22150,
22222Q2225220-26132, 26150-26400,
2733630, 28710, 28740- 28759, 29130,
297280 B 31502, 31520, 33500, 35120,
154, 157, 159-160, 204, 281;242, 247,
265-275 (except 2730
155314515822, 15830, 15850, 22210,
22221, 25214@&8720, 28730
243, 312-314, 334, 352, 354,
22110-221211@44640, 24660,
286128110, 29120, 29140-29719,
34100-35110,
223, 244, 300-311, 316-333, 353,
22140, 24650
40, 41, 90

45

25The grouping is based on a proposal worked outanyAhdersson at Statistics Sweden AM/FRS with &éridevel of

disaggregation for manufacturing industry basegraauction factors from Ohlsson-Vinell
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9 Business services 51, 72-74,

555, 603, 631, 634, 713, 911, 6024,
55102, 61102, 62300, 65210, 65231,
67110, 70110, 70120, 70202, 70203,
70329, 71210-71230, 80425, 93011
10 Private household services 52, 92, 95,

552-554, 633, 714, 912, 913, 6021-6023,
70201, 70204, 70209, 70321,
93012-93050

11 Public household services 8532, 75300, 80104240
80426-80429, 8511185316
12 Misc. services 50, 64—67 (except 65210, 6583110),

99, 601, 612, 622, 632, 751, 752,

55101, 55103, 61101, 62100, 70310, 71100

13 Unknown industry categories 00000

52

51, 72-74,
555, 603, 634, 713, 911, 6024
55112, 6162800, 65210, 65231,
67110, 702410, 70202, 70203,
70329, 71213980425, 93011
52992,
552-653,714, 912, 913, 60216023,
70201, 70204, 7020821,
93012-93050
8532, 75300, 80100-80424,
80426-80429, 85110-85316
50, 64—67 (except 65210, 65231, 67110),
99.601, 612, 622, 751, 752,
551312 61101, 62100, 70310, 71100
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