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THE SWEDISH START-UP FIRMS OF 1997

Foreword

In recent years, research on firm growth has directed its attention towards the importance
of high-growth firms for the economic growth rate in a given year or time span. However,
recent research relating to the growth of firms has called for additional research that takes
firm age, rather than size, more explicitly into account.

In this working paper, The Swedish Institute for Growth Policy Studies (Growth Analysis)
has chosen to study a single cohort of start-up firms and follow their development over a
relatively long time period (1997 through 2011). The purpose of the study is to describe
how many firms survive and grow, as well as how this growth is distributed over time.

Conceived by Sebastian Krakowski (Geneva School of Economics and Management,
University of Geneva) and Lars Bager-Sjogren (Growth Analysis), this paper builds on
results presented by Sebastian Krakowski in his master thesis Growth Patterns of Start-Up
Firms — A Cohort Study with a Quantile Regression Approach (2014), written at the
Stockholm School of Economics.

Stockholm, April 2016

Enrico Deiaco
Director, Innovation and global meeting places
Growth Analysis
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Forord

Pa senare tid har forskning om tillvaxt i foretag agnat ckad uppmarksamhet at rollen
snabbvéxande foretag (high-growth firms) spelar for ett lands ekonomiska tillvéxt i ett
givet ar eller tidsperiod. Resultaten tyder pa att fortsatt forskning bor ta foretags alder,
snarare an storlek, mer tydligt i beaktande.

| detta PM har Myndigheten for tillvaxtpolitiska utvéarderingar och analyser (Tillvaxt-
analys) valt att undersoka en kohort nystartade foretag och folja deras utveckling under en
forhallandevis lang tidsperiod (1997 till och med 2011). Syftet med studien &r att faststalla
hur manga foretag som Gverlever och uppvisar tillvaxt.

Studien ar forfattad av Sebastian Krakowski (Geneva School of Economics and Manage-
ment, University of Geneva) och Lars Bager-Sjogren (Tillvaxtanalys) och bygger pa
Sebastian Krakowskis masteruppsats Growth Patterns of Start-Up Firms — A Cohort Study
with a Quantile Regression Approach (2014), skriven vid Handelshdgskolan i Stockholm.

Stockholm, april 2016

Enrico Deiaco
Avdelningschef, Innovation och globala métesplatser
Tillvéxtanalys
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Summary

Background

Seeing innovation and productive entrepreneurial activity as one of the drivers of
economic growth implies that the establishment of successful start-up firms is a key
contributor to a country’s economy. Of particular value are firms that are able to not only
achieve high growth rates, but ultimately to survive in the long term and continue to
provide a range of socio-economic benefits such as employment and innovations in the
market.

Previous research indicates that most firms do not survive in the long term, and that even
fewer qualify as “growth engines.” For this very reason, they have been receiving
increaseing attention in order to gain more insight into their determinants and the dynamics
that affect their growth and survival.

A considerable share of previous research has suggested that the process is essentially
random. However, many studies have based their analyses on cross-sectional data, as
opposed to this paper, which uses longitudinal data following a specific cohort of new
firms.

The study

The object of study in this paper is the 1997 cohort of Swedish start-up firms. Here, we can
essentially differentiate between two types of firms. One consists of firms that originate
from incumbent enterprises, i.e., spin-offs. These are often already well-connected in the
market when they are created, and previous research suggests that they are the main source
of the economic growth that is generated by new firms. The other type comprises start-ups
with little or no previous market experience. This category also includes academic spin-
offs, as well as start-ups where founders were previously unemployed. In this study, we
focus on this latter type of start-ups, since they are ones that are likely to benefit most from
public support for continued survival.

Results

The paper shows that over a period of 14 years, 1 517 of 19 232 (8 percent) firms survive.
The sum of the surviving firms’ revenue is lower than that of all firms combined in the first
year. A marked growth is seen among the surviving firms ten years after their establish-
ment. The surviving firms thus constitute a measure of “sustainable” development and can
justifiably be said to have introduced innovations that have contributed to Swedish growth.

In general, the results corroborate the notion that growth plays an important role in
promoting a firm’s chances of survival. Furthermore, early growth is clearly associated
with increased survival. Finally, firm size and geographic expansion do not appear to have
a significant effect, while, somewhat surprisingly, subsidiaries appear to be less prone to
survive.

Conclusion and future studies

The study corroborates previous findings that growth leads to a greater likelihood of
survival for new firms. This pattern has also been found in previous studies using similar
methods.
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Possibly fruitful paths for future research include additional studies of market selection
processes and what determines long-term sustainability in firm survival. For instance, the
question remains under which circumstances subsidiaries actually benefit from their
parents’ resources in terms of long-term survival, rather than mere short-term resilience to

market selection.
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Sammanfattning

Bakgrund

Givet att innovation och produktiv entreprenorsverksamhet har en avgorande betydelse for
tillvaxt ses nystartade och framgangsrika foretag som en sarskilt gynnsam del av ett lands
ekonomi. S&rskilt vardefulla &r féretag som inte bara uppvisar héga tillvéxttakter, men som
aven lyckas 6verleva och uppratthélla denna tillvaxt dver en langre tidsperiod. Under
denna tid genererar de en rad socioekonomiska férdelar sdsom jobb och innovationer som
introduceras pa marknaden.

Tidigare forskning har visat att de allra flesta foretagen inte Gverlever pa lang sikt, och att
endast en brakdel av dverlevande foretag hor till kategorin “tillvixtmotorer.” Dérfor har de
agnats sarskild uppmérksamhet med syftet att utréna vad som foranleder deras férekomst
och dverlevnad.

En stor andel av tidigare forskning kommit till slutsatsen att det i stort rér sig om en slump-
massig process. Dock har en vésentlig del av tidigare studier baserats pa tvarsnittsdata, till
skillnad fran denna studie som anvander longitudinell data som foljer en specifik kohort av
nystartade foretag.

Denna studie

Detta PM foljer 1997 ars svenska nystartade foretag och deras utveckling till och med
2011. Foretagen kan grovt sett delas in i tva kategorier. Den ena bestar av foretag som
knoppas av fran ett existerande foretag, dvs. spin-offs. Dessa foretag har ofta redan starka
kopplingar till marknaden nar de bildas, och tidigare forskning tyder pa att de star for
majoriteten av den ekonomiska tillvéxt som genereras av nya foretag. Den andra kategorin
bestar av foretag med begransad eller obefintlig marknadserfarenhet, vilket ocksa omfattar
akademiska spin-offs och foretag dar grundarna saknar tidigare anstéllning. Denna studie
fokuserar pa denna senare kategori av nystartade foretag, eftersom det ar dessa som sanno-
likt kan hjéalpas mest av statligt stod for fortsatt verlevnad.

Resultat

PM:et foljer 1997 ars kohort av nystartade foretag till och med ar 2011, en period pa 14 ar.
Av 19 232 nystartade foretag dverlever 1 517 hela perioden. Med andra ord dverlever
endast 8 procent av de “genuint” nya foretagen pa lang sikt. Dessa 6verlevande foretag har
dock en lagre total omsattning &n vad omséttningen var initialt for alla nystartade foretag.
En markerad tillvaxt i gruppen 6verlevare sker omkring det tionde levnadsaret.

Overlag stodjer resultaten teorin att tillvaxt spelar en viktig roll gallande foretags chanser
att dverleva, och att tidig tillvaxt ar kopplad till éverlevnad. Darutéver finner studien bevis
for att de forsta aren efter grundandet ar de allra mest riskfyllda for ett foretag, och att
chansen till 6verlevnad 6kar med tilltagande alder. Slutligen finner vi att féretagens storlek
och geografiska expansion inte uppvisar nagon pataglig effekt med hanseende till 6ver-
levnad, medan dotterbolag, ndgot 6verraskande, pavisar lagre snarare an hogre benagenhet
att overleva.
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Slutsats och framtida studier

Studien finner stod for resultat fran tidigare forskning som tyder pa att tillvaxt 6kar sanno-
likheten for att nystartade foretag ska dverleva. Denna slutsats har dven dragits i tidigare
studier som anvant liknande metodik.

Framtida studier skulle kunna undersoka processer i tidigt skede mer i detalj, och darvid
agna sarskild uppmarksamhet at marknadsselektion och vad som foranleder 6verlevnad pa
Iang sikt. Exempelvis kvarstar fragan under vilka omstandigheter och i vilken man dotter-
bolag ar behjalpta av moderbolagens resurser med hanseende till langsiktig 6verlevnad,
snarare an rent kortsiktig 6verlevnadsformaga.

10
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1 The growth dynamics of new firms

Many of today’s public policy instruments are directed at promoting new and small firms,
with the intention of supporting their growth and employment capability. However, there is
still a lack of understanding regarding the performance patterns of new firms from a
guantitative perspective. This study aims to discuss two areas of interest for public policy.
Firstly, we examine whether, and if so to what extent, growth has a positive effect on the
survival of start-ups. Secondly, we investigate whether early growth is beneficial not only
for firms in particular, but possibly also for society in general in terms of socioeconomic
benefits, such as job creation. We also hope to contribute to the ongoing discussion on
high-growth firms (HGFs), or gazelles, by analyzing more broadly which factors appear to
be driving growth and, in extension, possibly also firm survival and job creation.

1.1 Why focus on new firms?

From an innovation perspective, start-up firms? are a highly relevant object of study.
Baumol (2002: Chapter 1) holds that innovation, rather than price competition in the neo-
classical sense, is the main driver of the capitalist “growth miracle.” Innovation, rather
than price setting, is the principal competitive tool used by modern firms. Seen through the
lens of Baumol’s (2002) model of innovation-based growth economics, start-ups can thus
provide an innovative injection to the economy that complements the innovations produced
by incumbents. Geroski (1995: 431) has noted that “high rates of entry are often associated
with high rates of innovation.” Robinson, O'Leary and Rincon’s (2006) review of the
literature similarly demonstrates the intricate link between market entry and innovation,
and how the early years of new firm entry is particularly volatile. This process of
continuous entry and exit in industries is referred to as “economic churn,” and is seen as
contributing to an economy through competition, innovation and increased cost efficiency.
However, there is no single, universally accepted approach to measuring innovation, but
rather a multitude of ways. These range from R&D expenditures and routine technical
implementations, over patents all the way to rare events such as major product launches
and comprehensive organizational restructuring (Geroski, Van Reenen & Walters, 1997).
Thus, we maintain that start-up firms’ contribution to innovation in the economy is most
adequately studied over an extended period of time, in order to account for this ubiquitous
volatility and allow for significant rare events to unfold.

Besides innovation, new firms are frequently also seen as a considerable, if not the most
important, source of job creation (e.g., de Wit & Kok, 2013; Decker, Haltiwanger, Jarmin
& Miranda, 2014). For instance, Haltiwanger, Jarmin and Miranda (2013: 347-348)
showed that “firm births contribute substantially to both gross and net job creation” in the

! High-growth firms are often defined as the top percentage(s) of firms in a given population in terms of growth
rates, although there are also other definitions, such as annualized employment growth over a three year period
(Halvarsson, 2013). The OECD uses the latter kind of definition, specifically denoting as HGFs “all enterprises
with average annualized growth greater than twenty percent per annum, over a three-year period, and with ten
or more employees at the beginning of the observation period” (OECD, 2014: 70). A caveat, however, is that
due to considerable heterogeneity in observed growth rates, this definition of HGFs leads to conflicting
empirical results in terms of which firms actually qualify as HGFs (Daunfeldt, Halvarsson & Johansson, 2012;
Delmar, Davidsson & Gartner, 2003). Furthermore, Daunfeldt et al. (2012) warn that the commonly employed
OECD definition would disregard 95 percent of Swedish surviving firms, along with roughly 40 percent of
private jobs created in the years 2005 through 2008.

2 In this paper, the terms “new firm” and “start-up” are used interchangeably.

11



THE SWEDISH START-UP FIRMS OF 1997

U.S. Similarly, results from a Swedish study spanning the years 1991 through 2009
analyzed dynamic employment mechanisms in the economy and concluded that the main
contributor of new jobs were in fact new firms (Heyman, Norback & Persson, 2013b).

The question of what precisely constitutes a new firm is not entirely straightforward.

A formal, legal definition would typically imply that a firm is new when it is legally
registered for the first time. Yet, for the purpose of this study, namely to analyze new firms
as drivers of innovation, we deem it necessary to move from an administrational to a busi-
ness perspective. Establishing a business and becoming a part of the economy can take
considerable time. This period, known as “gestation,” has been found to range from one
month up to 10 years, with studies finding that most firms report a window of three years
or less (Cassar, 2004; Reynolds & Miller, 1992). Davidsson and Klofsten (2003) also
indicate that three years is an appropriate time period during which a firm can be character-
ized as being new. They also state that in order to establish a firm, the founder(s) need to
succeed in several key areas.® In summation, these relate to:

» the offering of a functioning product or service

» effective communication with the market in which the firm is acting and attracting
customers

» the development of the internal organization in such a way that the firm’s offering can
be provided in a cost-efficient way.

Thus, taking into consideration that it takes several years for firms to establish themselves
on the market, along with the considerable volatility and churn often observed in this time-
frame, we will be applying a longitudinal perspective that allows for the initial market
selection to unfold. We thereby submit the issue of firm growth and survival, and in parti-
cular early growth, to closer study with the discussed time frames in mind.

1.2 To grow or not to grow — the post-entry performance of
start-ups
Two major schools of thought have shaped research on firm growth and size distributions,
namely the “Stochastic” and the “Deterministic” (sometimes also referred to as the
“Empiricist”) approaches. The former view essentially holds that post-entry performance is
“stochastically distributed across firms” and thus independent with respect to observable
characteristics (Audretsch, Santarelli & Vivarelli, 1999: 968). Hereby, Gibrat’s early work
is arguably one of the most influential contributions. Gibrat’s (1931) “law of proportionate
effect,” or simply “Gibrat’s law,” states that the growth of a firm is independent of its size.
Most conventional interpretations of the law see it as assuming that growth itself is a
stochastic process (Coad, 2009).

The deterministic approach, on the other hand, commonly refers to cause and effect
mechanisms in the industry, grounded in visible differences in industry characteristics and
firm behavior. Entrepreneurial and managerial skills are suggested to be determinants that
are conducive to both the establishment of a firm, as well as its consequent growth.

A particularly pervasive framework in this regard is the “managerial view” first developed
by Baumol (1959) and Marris (1964), among others. From this perspective, managers play
a vital role in determining the growth of a firm. Specifically, they seek to increase their

® Specifically, Klofsten (2009) presents eight important areas, namely the firm’s idea, the product or offering,
the market, organization, competence, driving forces, customer relationships and, finally, other relationships.

12
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firm’s size as a means to maximizing their own utility function through expected gains
such as compensation, status and promotion. This opens up for the misalignment of mana-
gerial and firm objectives, as managerial actions are only subject to the pursuit of a
minimum profit rate for the firm’s shareholders (Coad, 2009). Penrose (1959) made
significant contributions towards shaping the widely influential “resource-based view.”
This approach sees firms as bundles of idiosyncratic resources that allow for the creation
of sustained competitive advantages. Furthermore, excessive growth runs the risk of
diverting managerial attention towards expansion and exploration, at the expense of cost
control. Exceeding these managerial limits to growth eventually leads to the “Penrose
effect,” namely more fast-growing firms incurring higher operating costs than their peers.
As Jovanovic (1982) later does, she invokes an explicit learning perspective, explaining
how firms pursue growth in order to accumulate knowledge with experience and thereby
realizing “economies of growth.”

From an empirical perspective, studies have found that the majority of firms do not grow at
all, and most new firms do not survive longer than a decade at most (see Henrekson &
Johansson, 2010). Results from Sweden indicate that most start-ups exit the market in the
long term, but that survival is positively associated with firm age, firm size, surviving the
first few years, as well as access to resources (Persson, 2004). Growth has also been found
to negatively correlate between individual years (Daunfeldt & Halvarsson, 2011). Spin-
offs and mergers have exhibited lower mortality rates, which is attributed to their industry
experience and access to tangible and intangible resources available in parent firms and
networks (Andersson & Klepper, 2013). The fact that spin-offs outperform other kinds of
start-ups and that parent firm size is associated with larger growth in the employment rate
of the spin-offs is evocative of the aforementioned knowledge and learning perspective. In
fact, one proposed reason is that these entrepreneurs possess more knowledge of the
market as compared to genuinely new entrants. Thus, it seems that from a policy perspec-
tive, the antecedents of new firms are important to consider when designing policy instru-
ments.

There has been slow progress in the conventional regression analysis of determinants of
firm growth, with analyses yielding low explanatory power (i.e., low R? values). Conse-
quently, research has redirected its attention towards “modes of growth,” specifically
growth histories and growth paths. These analyses typically take their starting point in
observing the autocorrelation of firm growth rates, which should be uncorrelated if
Gibrat’s law holds. For instance, Coad et al. (2013) take as their theoretical starting point
that growth follows a random walk, and that continued survival is contingent on the accu-
mulation of resources (i.e., “Gambler’s Ruin” theory). They find that growth paths are
approximatively random, and thereby best described as a random phenomenon. They
nevertheless find that growth, along with certain financial variables, have a significant
positive effect on survival. While previous stylized findings show that larger firms exhibit
positive autocorrelation whereas that of smaller firms is typically negative, they still find
“lagged growth ... a poor signal of future growth” (Coad et al., 2013: 617), pointing to the
need for additional research on this topic.

Environmental forces also appear to affect new firms’ probability of survival. For instance,
Box (2008) shows that firms founded in times of macroeconomic expansion (contraction)
tend to experience a lower (higher) liability of newness (i.e., the tendency for new firms to
experience higher mortality rates). In addition, Delmar, McKelvie and Wennberg (2013)
provide evidence suggesting that profitability is conducive to survival and growth, while
growth promotes profitability but negatively affects survival. The authors’ contention that

13
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“growth generally hurts the likelihood of survival while improving profitability” (Delmar
etal., 2013: 287) contradicts results of other studies (e.g., Coad et al., 2013). They draw on
an evolutionary framework to suggest a theoretical explanation for this contradictory
finding. Specifically, they suggest that adaptation associated with growth may be “costly
and uncertain,” and that it may be the case that mediating factors influence strategic
decisions. “Satisfying behavior” may for instance leave firms reluctant to grow despite
experiencing profitability (Delmar et al., 2013: 288). This argument is reminiscent of
Penrose’s suggested managerial limits to growth, where managerial capabilities act as a
constraint on firm growth (Penrose, 1959).

1.3 Growth dynamics — when is growth important?

HGFs have been receiving increasing academic and political attention in recent years, and
previous research going all the way back to the 1980s suggest that a small share of the
firms in an economy play a disproportionately important role in the economy (Birch, 1981,
Henrekson & Johansson, 2010). Yet, only a few of these firms achieve sustained growth
and survive in the long run (Falkenhall & Junkka, 2009). Nevertheless, currently prevailing
theory suggests that they are one of the key determinants of a country’s economic perfor-
mance. As Davidsson and Henrekson (2002: 1) explain, “productive entrepreneurship”
may explain “part of observed cross-country differences in economic performance.”
Thereby, countries or regions with high entrepreneurial activity are expected to see a high
number of HGFs. In addition to HGFs in general, OECD singles out “gazelles” as a subset
of firms that are of particular importance for policy makers (OECD, 2014).*

These firms’ suggested contributions to the economy are numerous. They are considered to
be “outstanding job creators” that generate a disproportionally large share of new employ-
ment (Henrekson & Johansson, 2010: 227) - this is said to particularly be the case with
gazelles (OECD, 2014). Furthermore, among new firms in an economy, they are dispro-
portionately responsible for introducing innovations on the market. Thus, they are in fact
the “main vehicles for economic renewal” (Henrekson & Johansson, 2009: 1). For
instance, HGFs accounted for 60 percent of net created jobs in the years 2006 to 2009
(Oreland, 2012). Consequently, there are policy measures specifically aimed at increasing
their numbers (Coad, Daunfeldt, Johansson & Wennberg, 2011; Daunfeldt et al., 2012),
but the determinants and timing characteristics of firm growth remain an issue in research
on HGFs. There is no consensus on optimal ways to identify and support these firms, and
there is mixed evidence on the timing and persistence of high growth rates (Daunfeldt,
Elert & Johansson, 2010; Halvarsson, 2013). If it is the case that growth is random or
excessively erratic over time, or if positive growth rates are typically followed by negative
ones, further studies into start-up growth rates and their antecedents are unlikely to yield
any relevant insights with respect to the identification and promotion of the these kinds of
firms through public policy (Daunfeldt & Halvarsson, 2011).

Nevertheless, some work has been done in mapping the nature of the HGF life cycle and
attempting to identify appropriate policy measures. Lerner (2009) points to the importance
of an “understanding of the entrepreneurial process,” which is marked by complex dyna-
mics. Daunfeldt et al. (2010: 17) state that “new firm formation and early growth of new
firms are vital for the prevalence of HGFs” (see also Delmar et al., 2013). With this in
mind, we take as our starting point that early growth is essential for HGFs, since it

* The OECD defines gazelles as a subset of HGFs, namely those “that have been employers for a period of up
to five years” (OECD, 2014: 70).
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provides them with resources that can be leveraged in the continued pursuit of competi-
tiveness and growth.

To test the above reasoning, this study will follow a cohort of Swedish start-ups for an
extended period of time in order to identify growth patterns and their importance with
respect to HGFs. Up to a certain point, growth is expected to lead to a positive spiral for
the firms, where growth in turn enables continued growth.” They thereby constitute a more
or less sustainable contribution to the economy, after having survived the initial churn and
market selection during the gestation period.

1.4 Growth of new firms and public policy

As stated above, the majority of job creation appears to stem from HGFs, which underlines
the importance of public policy that enables a dynamic and diverse market for entrepre-
neurs. In particular, the government can facilitate market entry and promote competition
by adopting suitable regulation in the areas of taxation, competition and the labor market.
Since firms are faced with particular challenges and market failures in this area during the
start-up process, this is when public policy can have the largest impact in order to promote
HGFs and their associated socioeconomic benefits (Heyman, Norback & Persson, 2013a).
For this reason, scholars and policy-makers alike are devoting particular attention to the
antecedents and timing of these firms’ growth. Empirical evidence from Sweden has in
fact shown that measures relating to regulation and incentives in the institutional environ-
ment are essential in promoting the emergence of HGFs and, in extension, increased
aggregate economic growth (Davidsson & Henrekson, 2002). In Sweden, Vinnova,® Almi’
and the Swedish Agency for Economic and Regional Growth,® among others, administer
numerous such programs whose effects are regularly measured and evaluated by Growth
Analysis. In fact, governments worldwide have established support programs that promote
innovation by directly providing support and/or investing venture capital in promising
start-ups (Lerner, 2009).

Yet, evaluations of these public programs have yielded ambiguous results. In general, there
are two suggested explanations to the equivocal performance. One is that the “wrong” kind
of firms are selected into the programs, i.e., firms that would have been successful even
without public support. An alternative explanation is that the programs are not evaluated
along appropriate dimensions, and uses inadequate counterfactuals. This highlights the
need for additional insight into the mechanisms associated with new firm growth, as well
as an improved methodology with respect to their evaluation (Growth Analysis, 2014;
Lerner, 2009).

From an external (and public) perspective, it is difficult to gauge individual firms’ innova-
tiveness and potential for growth ex ante (Coad & Rao, 2008). Program administrators

® It is worth noting that studies have found that excessively high growth rates may actually hurt a firm and even
account for a large share of firm failures (Pierce & Aguinis, 2013; Probst & Raisch, 2005).

® Vinnova is the Swedish government’s innovation agency and is charged with improving the conditions for
innovation in the economy and thereby promoting sustainable growth, along with providing funds for needs-
driven research (Vinnova, 2014).

7 Almi is a publicly owned firm that strives to contribute to growth by providing venture capital and advisory
services to selected firms in order to commercialize innovation and encourage Swedish firms’ competitiveness
(Almi, 2014).

® The Swedish Agency for Economic and Regional Growth (Tillvaxtverket) is a government agency with the
objective of promoting the establishment of enterprises, their growth and competitiveness, as well as
sustainable and competitive business and industry in Sweden (Swedish Agency for Economic and Regional
Growth, 2014).
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typically rely on conventional result measures, subjective criteria, along with the charisma
and narrative of the entrepreneurs (Barkley, DiFurio & Leatherman, 2004; Hsu, 2004).
This leaves decision makers with scarce selection criteria when selecting potential future
“outliers” among start-ups. Thus, there is still insufficient research with respect to the
growth dynamics of start-ups populations and their consequent performance (Delmar et al.,
2013).

Increasing attention has been devoted to the challenges associated with policy evaluation
of early-stage market interventions, among others by the OECD (Wilson & Silva, 2013)
and the European Commission (1999). Previous studies indicate that early growth may in
turn enable survival and consequent continued growth. Interpreting early turnover as a
signal of future growth potential implies that contribution of capital could be warranted in
cases where firms exhibit such a pattern but run into problems related to shortages of
capital, know-how, and other constraints. These are factors that empirical work has found
to constitute barriers to potential HGFs (Bottazzi, Da Rin & Hellmann, 2009; Carpenter &
Petersen, 2002) and work with developing new ways of addressing this issue is ongoing
(see Henrekson & Johansson, 2009; Schneider & Veugelers, 2010). As previously discus-
sed, the firms that have managed to survive for a longer time are more likely to have
established themselves on the market and therefore warrant particular attention. Thus, this
study aims to contribute to the endeavor of promoting HGFs by providing insights into
determinants of growth and the dynamics that moderate the interplay between growth and
survival, along with how these phenomena are best studied empirically.

1.5 Research questions in brief and outline of paper
Consequently, this paper takes the following starting points:

1. growth enables firms to retain resources, which can in turn be leveraged to achieve
continued growth

2. innovative new firms can only be identified retrospectively as successful firms that
have been able to use generated profits to survive and grow (and in turn generate more
profits)

3. additional research is needed in order to gain insights into the growth dynamics of
nascent firms, along with policy implications

This leads us to the research questions that this paper addresses, namely:

* How important is growth for new firm survival?

* How important is growth in the first years for the survival of a new firm?
*  Which other factors potentially drive growth in new firms?

The following chapter discusses the choice of data used to answer this question. It also
outlines the findings in the analysis, which can be found in its entirety in the appendix. The
final chapter discusses these results and draws conclusions for future research.
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2 Following the 1997 cohort of start-up firms

To address the questions raised by this paper, this study will describe the development of
the firms in the population and map their growth rates over a period of 14 years. The
population is constituted by the 1997 cohort of Swedish start-ups, which are denoted as
“new” according to Statistics Sweden’s (SCB)? database. In this context, “new” refers to
registered firms where the majority of employees were not part of a previous firm’s
workforce.' This paper will use this population of firms to describe the observed growth
rates and thereafter specifically evaluate the importance of growth as an indicator of
continued success in order to contribute to the current understanding of these dynamics,
along with optimal public policy aimed at promoting innovation and growth.

2.1 The object of study

When tackling the topic of firm growth, the time dimension is essential. Daunfeldt and
Halvarsson (2011: 9) argue that “most studies of HGFs do not examine what happens to
them over time,” which is held to be a “major limitation” in previous studies. For this
reason, longitudinal databases are “uniquely well-suited to study these issues on an
economy-wide basis” (Haltiwanger et al., 2013: 347).

This study builds on these insights and specifically assesses new firm survival from a
longitudinal cohort perspective, as opposed to cross-sectional approaches or research on
determinants of the overall births and deaths of firms in an economy in a given year (cf.
Brown, Lambert & Florax, 2013; Singh & Whittington, 1975). Thus, this paper is concept-
ually closer to Box’s (2008: 390) approach and we are inclined to agree that “more longi-
tudinal research is needed ... [since] issues that relate to business growth and survival
commonly concern causality.” In this context, cross-sectional or short panel approaches are
unlikely to capture the dynamics in a satisfying way. Similarly, Macdonald (2012) uses a
cohort approach to study new firm survival in the Canadian business sector. Rather than
looking at macro-foundations of firm growth, however, this study examines the timing and
persistence of high growth rates, with particular consideration of HGFs and their impor-
tance for firm growth and associated public policy. Like Agarwal and Audretsch (2001),
among others, we then proceed to investigate the subsequent development of the surviving
firms contingent on their age, i.e., those that have managed to survive the years leading up
to the current one, to get a clearer picture of the growth dynamics.

2.2 Defining new firms

New firms can be defined in several ways. For instance, firms with a new administrative
record may be seen as “new firms.” Such a definition may however erroneously include
incumbent firms that are going through a financial reconstruction or reorganization due to
a merger or acquisition in the definition.

A more accurate definition, in our view, is instead based on the history of the founders and
employees of the firms. Basing our categorization on the one by Andersson and Klepper
(2013), this paper thus characterizes new firms along the following dimensions:

® Statistics Sweden is a Swedish government agency charged with producing official statistics for private
and public use (Statistics Sweden, 2013).
10 For a more detailed discussion of the definition of “new” firms, please refer to Section 2.2.
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1. New firms formed by employees formerly not employed, e.g., students

2. New firms formed by employees formerly employed as researchers at a university, i.e.,
a spin-off from a non-profit sector

3. New firms where a majority of the employees were formerly employed by an incum-
bent firm but constituted less than 50 percent of the incumbent firm’s employees

4. Pulled spin-offs: New firms where the incumbent firms still exist after the new firm is
established

5. Pushed spin-offs: New firms where the incumbent firms go out business as the new
firm is established

6. Other new firms: New firms where less than 50 percent of its employees were formerly
employed by an incumbent firm, but constituted less than 50 percent of the incumbent
firm’s employees

7. Reconstruction ID: New firms where a majority of its employees were formerly
employed by an incumbent firm, but constituted more than 50 percent of the
incumbent firm’s employees

The above categories could be refined further, for instance by accounting for the size of the
firm, where divestitures are certain to differ considerably from founder start-ups (self-
employed entrepreneurs) in terms of resources. Another aspect is the establishment of a
new branch by an incumbent firm, as opposed to the establishment of an entirely new firm
(i.e., distinguishing between expansion and diversification).

While these aspects certainly warrant consideration, doing so is beyond the scope of this
paper. We delimit our population of study by focusing on start-ups founded as limited
companies.™ The act of incorporation is interpreted as a signal of intent to grow in the long
run. Proprietorships, foundations or partnerships, on the other hand, are oftentimes estab-
lished for reasons other than long-term growth aspirations. Of course, there are exceptions
to this rule, and other types of organizations may well exhibit high growth rates, generate
employment, and have other desirable effects on the economy in which they operate.
Conversely, limited companies may be formed for tax reasons or other purposes than
striving for increased turnover, employment and growing beyond a certain threshold.

Secondly, as has been done in previous studies of firm growth (e.g., Coad, 2007), we are
studying organic growth, which excludes growth affiliated with corporate actions such as
spin-offs, mergers and acquisitions. While these firms seize to exist in the data set, they do
not exit the market due to adverse performance. For the purposes of this study, we there-
fore choose to treat firms affected by such restructurings as survivors, rather than closures
or “failures.”

Thirdly, we will not include start-ups that are the results of a spin-off from an incumbent
firm. These firms are according to empirical evidence (Andersson & Klepper, 2013)
expected to be the ones with the greatest growth potential in a given year. However, they
have likely already reached a certain degree of market maturity when they are established.
We see this as an indication that they will differ from more “genuine” start-ups in terms of

1 The Swedish incorporated business entity “aktiebolag” (AB) - most often referred to as a “limited company”
or “joint stock company” - may be private or public, similar to corporations in the U.S. or private limited
companies in the U.K.
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needs and challenges, and what specific role public support can play in helping them
survive and grow.

2.3 Measuring new firms

Various methods have been used to measure start-up activity in Sweden. The Swedish
Companies Registration Office’s statistics on start-ups are used in reports such as SCB’s
“Nyforetagarstatistiken™ and the Swedish Jobs and Society Foundation’s"® “Nyforetagar-
barometern.” However, these statistics include many corporate restructurings that do not
constitute “genuinely” new start-ups (cf. Ullstrom, 2002). Growth Analysis compile
statistics for new enterprises annually based on the same data but take changes in firm
characteristics into account in order to derive the net number of start-ups. They also
provide follow-up surveys that track surviving firms three years after their inception (see
Pettersson, Ericsson & Olofsson, 2002 for this study's cohort of start-ups). Yet, none of
these surveys provide the necessary longitudinal information for the purposes at hand.*

Instead, this paper makes use of Swedish official firm-level data provided by SCB, where
the yearly survey “Structural Business Statistics” (“FEK™)"™ constitutes the basis of the
dataset. It follows all Swedish limited companies started in the year 1997 and their
respective development until 2011. It is the only survey that makes use of the financial
statements of all firms registered in Sweden. The information is complemented with
balance sheet data from the Swedish Tax Agency’s standardized income statements
(“SRU”)* (Swedish Tax Agency, 2013).

In order to identify and follow business entities over the course of the analyzed time frame,
the information has been merged with another comprehensive SCB dataset, the “Dynamics
of Firms and Establishments” register (“FAD”),"” which tracks Swedish firms and work-
places along the dimensions establishment, restructuring, closure, employees and offices.
Thanks to the use of official register-based labor market statistics (‘RAMS”),* the
employees in the respective workplaces can be mapped and tracked over time. This gives a
more accurate picture of how firms develop, including restructuring, labor mobility and
outsourcing measures that would otherwise remain obscured (Andersson & Arvidson,
2004).

Important to note is that due to the aforementioned discrepancies in methods used with
respect to the definition of “new” firms in the Swedish economy, the number of start-ups
based on FAD differs from that in other reports."® For a more comprehensive discussion of
how statistics on the Swedish industry dynamics are developed and employed — including

12 The publications “NyfSretagandet™ and “Nyforetagarstatistiken” were provided by SCB together with
Institutet for Tillvaxtpolitiska Studier (ITPS), Growth Analysis’s predecessor, until 2009.

13 The Swedish Jobs and Society Foundation (“NyfdretagarCentrum” in Swedish) supports entrepreneurship in
Sweden by providing consultation and advice to individuals contemplating starting up businesses (Swedish
Jobs and Society Foundation, 2015).

% In these studies, start-ups with changes of business owner, legal entity or other kind of restructuring are
excluded. This implies that the statistics are not identical to the ones on newly registered firms, which are
produced by the Swedish Companies Registration Office (“Bolagsverket”).

1% Swedish title “Foretagens ekonomi.”

16 Swedish title “Standardiserat rakenskapsutdrag.”

17 Swedish title  Foretagens och arbetsstéllenas dynamik.”

18 Swedish title “Registerbaserad arbetsmarknadsstatistik.”

1% For a more extensive discussion on the methods and resulting differences, please consult Ullstrém (2002)
and Pettersson et al. (2002). Please note that the publications are presently available exclusively in Swedish.
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FAD, RAMS and SRU - the reader is encouraged to consult the Growth Analysis publica-
tion “Statistik dver naringslivsdynamik” (Widerstedt, 2010).%°

To categorize start-ups into the above categories, FAD makes use of two basic criteria:
Criterion A:

£>05

Tz
Criterion B:

£>05

T,

where G denotes the total number of employees in a specific firm who are employed in
both years 1 and 2. T; and T, signify the number of employees in the firm in year 1 and 2,
respectively.

Accordingly, a start-up is considered new if neither of the criteria are met, the firm is
genuinely new (or liquidated). If only criterion 2 is fulfilled, viz., A < 0.5 and B > 0.5, the
new entity is due to a merger. Conversely, a new firm is designated a split if only criterion
1 is fulfilled, viz., A > 0.5 and B < 0.5. Finally, a firm is incumbent if both criteria are
satisfied.”*

Thus, this study uses the FAD definition of “new” firms, an approach used by Andersson
and Klepper (2013), Andersson and Noseleit (2011) and Oreland (2012), among others. In
doing so, worker flows are used to differentiate among different types of start-ups, such as
genuinely new firms as opposed to mergers and spin-offs (e.g., Andersson & Arvidsson,
2011).

24 The number and constitution of Swedish firms in 1997

As previously stated, this paper limits its scope of study to the non-financial, for-profit
limited companies in the 1997 cohort. The number and constitution of the active firms in
Sweden in 1997 is presented in Table 1. Out of the 83 842 new firms, 12 206 were founded
as restructurings, i.e., mergers and splits, and are excluded from the analysis. This leaves
71 636 “genuine” start-ups, a term we use to refer to new firms that were not founded
through some form of restructuring. Among these remaining firms, 19 232 limited compa-
nies form the population that constitutes the object of our study.

Table 1 Firms active in the Swedish economy in 1997

Category Number of Firms
Incumbent firms 298 339
New entrants 83 842

thereof mergers 5989

thereof splits 6217

thereof genuine start-ups 71 636

thereof limited companies 19 232

2 The publication is presently available exclusively in Swedish.
21 please consult Andersson and Arvidsson (2004; 2011) for an extensive discussion on the methods employed
in FAD.
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An overview of the firms' establishment and attrition rates shows that less than 8 percent of

the firms in the initial 1997 cohort remain intact until 2011. Almost 75 percent were

liquidated, while approximately 12 percent (mergers) and 6 percent (splits) were restruc-
tured (Table 2).

Table 2 Development of the 1997 cohort of new firms

Closed firms

Year Established Closed Remaining | Liquidations Mergers Splits Others
1997 19 232 509 18723 509 0 0 0
1998 7 930 10 793 6 510 981 439 0
1999 2741 8 052 2142 406 193 0
2000 1729 6 323 1348 293 88 0
2001 1156 5167 897 183 76 0
2002 782 4385 627 92 63 0
2003 660 3725 537 65 58 0
2004 468 3257 358 61 33 16
2005 375 2 882 292 43 40 0
2006 314 2 568 245 43 26 0
2007 270 2 298 209 43 18 0
2008 261 2 037 212 34 15 0
2009 197 1840 174 9 14 0
2010 200 1 640 155 28 17 0
2011 123 1517 95 14 7 7
Total 19232 17715 - 14 310 2295 1087 23

Figure 1 illustrates the development of the number of remaining (see column 4 of Table 2).
The figure indicates that a firm is subject to the strongest forces of market selection and
adversity in the first three or four years of its life in terms of survival chances.
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Figure 1 Number of organically growing firms that remain over the analyzed period
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2.5 Post-entry performance — a focus on start-up growth

Many of the factors of interest when analyzing firm growth are unobservable, such as
“asset specificity” in the transaction cost view of the firm, or “core competencies” in the
resource-based view (Geroski, 2000: 1-2). This paper limits the scope of study to a cohort
of newly established firms as there are a number of advantages associated with this
approach. The first is that including all established firms in the study alleviates the survivor
bias frequently associated with simply focusing on surviving firms and disregarding
“failures,” i.e., the attrition (Carpenter & Lynch, 1999; Hyytinen, Pajarinen & Rouvinen,
2015). Secondly, as all firms were based and operative in Sweden, they presumably also
experienced the same macroeconomic shocks over the examined time frame (see Garnsey,
Stam & Heffernan, 2006). Furthermore, the entrepreneurs can be assumed to have acted in
a similar environment with respect to market opportunities and constraints.

The time frame is long enough to cover several business cycles,” which should decrease

the risk of isolated trends excessively affecting the data. As 1997 was not a year marked by
extreme macroeconomic shocks or investment booms in Sweden, it is assumed to be suffi-
ciently representative with respect to the number and nature of firms that were established.

Growth is measured in terms of changes in revenue or turnover between years, as new
firms are typically assumed to be pursuing a level of turnover that is sustainable. To be
sure, there are other measures of firm growth, such as the change in number of employees
or in equity. Yet, these are associated with methodological issues of their own (e.g., the
widespread use of temporary labor and consultants in the case of measurement using
employees). Turnover was chosen because of the developing consensus that it is preferable
over other kinds of measures (Davidsson & Wiklund, 2013; Sexton & Kasarda, 1992).

The most commonly employed way of calculating a given firm i's growth rate at time ¢t is
using the log-differences of firm size between times t and ¢t — 1 (Bernard, Massari, Reyes

22 gpecifically, the time frame covers approximately three Kitchin business cycles (Kitchin, 1993), or more
than one Juglar investment cycle (Juglar, 1862).
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& Taglioni, 2014; Colombelli, Haned & Le Bas, 2013). This implies that growth is defined
for the years in the interval [1998,1999,...,2011]. We thus get the following definition of
firm growth used in this study:

Equation 1
log(growthi,t) = log(sizei_t) - log(sizei_t_l)

2.6 How is growth distributed over time?

The table with the firms' turnover and growth rates shows how the number of observations
declines as firms are closed along the studied time period.® With the exception of the year
1999, mean turnover®* increases steadily each year, but the median turnover does not
increase at the same rate. This already hints at the presence of a number of outliers, or at
least very high-performing firms at the upper end of the distribution.

28 please note that the number of observations is not precisely the same as in Table 3 since there were a
different number of missing or incorrectly coded observations for exits and turnover rates.
24 Means are continuously calculated as the arithmetic average of the observed values in the dataset.
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Table 3 Distribution of growth in turnover for the 1997 cohort of new firms

Turnover [1000 SEK] Growth rate [percent]
Year Observations Mean Median | Observations Mean Median
1997 19 232 3 885.89 1 255.00 - - -
1998 11 082 4 697.27 1674.00 10 805 232.99 21.4
1999 8 175 4 499.07 1 734.00 8 093 39.65 7.1
2000 6 429 5274.67 1 853.00 6 372 43.39 7.1
2001 5254 5629.97 1 892.00 5212 27.05 4.1
2002 4443 6 138.36 1 905.00 4 402 11.39 2.2
2003 3784 6 810.12 1 996.50 3751 7.74 0.7
2004 3302 7 624.81 2 103.00 3277 10.85 2.1
2005 2922 8 151.55 2 181.50 2902 40.07 2.9
2006 2611 8 966.43 2 272.00 2 596 49.53 4.3
2007 2 327 9 569.73 2 400.00 2312 22.51 4.2
2008 2 065 10 802.09 2 520.00 2 055 8.27 2.2
2009 1859 13 081.73 2 539.00 1850 7.65 -2.7
2010 1 655 17 611.35 2 650.00 1 644 6.75 1.1
2011 1517 22 218.31 2 829.00 1 506 15.14 2.8

It can be noted that, broadly speaking, the above pattern appears to closely follow the
macroeconomic shocks that hit Sweden during this time. Allowing for lags of 1-2 years
after the crisis in the early 2000s and the global recession of 2007-2008 (see, e.g., Kiander
& Vartia, 2011; Reinhart & Rogoff, 2008), there is a discernable adverse effect on the
growth rates.

Taking a closer look at the growth rates in the first few years of the cohort’s life in Table 4,
we find that the firms that survived the entire period in general experienced markedly
higher growth rates early on, compared to the firms that exited the market at some point.
With the exception of the first year, surviving firms had a higher median growth rate in the
first five years. The survivors also had a higher median growth rate seen over the entire
time period. The firms that exited the market nevertheless exhibited similar or higher
average growth rates for the first three years in existence, after which the pattern is
reversed. This indicates that the growth paths for the exiting firms are more “volatile” than
that of their surviving counterparts. Discounting the effects of outliers by focusing on
median growth rates, the results nevertheless indicate that early growth is associated with
increased survival for the cohort.
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Table 4 Mean and median growth rates for survivors and non-survivors among the 1997 cohort of new

firms
Mean growth rate [percent] Median growth rate [percent]
Year Survivors | Exits Entire Survivors Exits Entire
cohort cohort
1997-2010 | 64.03 90.52 64.46 5.19 3.78 5.16
1997 226.57 220.64 226.42 21.44 24.14 21.44
1998 39.39 54.37 39.62 7.21 5.16 7.15
1999 42.62 88.98 43.39 7.19 5.45 7.14
2000 27.28 13.18 27.05 4.05 2.78 4.05
2001 62.86 10.69 11.37 2.20 -1.87 2.16

Figure 2 depicts the total turnover of the surviving firms in the cohort, calculated as the
product of the number of survivors and the mean turnover. We note that total turnover
stops decreasing around 2008, and steadily increases until the end of the surveyed time
span. The sum still does not reach the turnover the initial year, however. In 2011, the 1 517
surviving firms exhibit a combined turnover roughly equal to that of the 6 323 active firms
in 2000.

Figure 2 Sum of turnover for the 1997 cohort of new firms (in SEK, millions)
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Taking a closer look at the development of turnover over time, Table 4 shows that mean
growth rates are initially quite high (exceeding 200 percent in the first year). They conse-
quently decrease steadily until the year 2003.% After a slight increase, mean growth again
declines and reaches single-digit levels in the years 2008 through 2010.

Looking at the median growth rates, however, the numbers are somewhat more modest,
indicating that a relatively small number of firms are in fact experiencing rapid growth.
Below, these dynamics are illustrated in Figure 3 as the development of the ratio of the

% please note, however, that a number of growth rates are missing in the dataset due to missing observations
among the net turnover values in the dataset.
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mean turnover to median turnover. The figure indicates that a relatively small share of the
firms is able to reach high levels of growth. We thus point to the presence of a relatively
low number of outliers (i.e., in the right tail of the turnover distribution) that are growing
rapidly and thus disproportionately increasing the mean growth rates in the population.

Figure 3 Ratio of mean turnover to median turnover for the 1997 cohort of new firms
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2.7 The analysis at a glance

This section is a non-technical discussion of the analysis that can be found in the Appen-
dix. We conduct an econometric analysis to estimate the significance of growth in turnover
with respect to new firm survival. We also explore additional potential determinants of
survival. The theoretical starting point is Klofsten's (2009) framework regarding the post-
entry performance of the start-up firms. This approach emphasizes the importance for
small firms to possess certain key resources and capabilities. Specifically, these relate to:

*  Market relations
* An operational organization
* A functioning business model

As we do not have the data for the incidence or intensity of these skills, we use available
firm data as an indicator for the presence of the skills and resources necessary for growth
and survival in the market. For the analysis, we employ two approaches that have emerged
as preferred methods in the empirical literature on firm growth, viz., logistic analysis and
duration analysis. With respect to the latter, which is also known as survival or hazards
analysis, we use Cox’s (1972) proportional hazards model.

In brief, the logistic analysis finds that growth in preceding periods is associated with an
increased likelihood of consequent firm survival. The duration analysis corroborates this
finding and the results indicate that firms experiencing higher growth subsequently face a
decreased risk of closure. Furthermore, it suggests that the initial periods after a firm’s
inception are the most “risky” in terms of likelihood of closure. The full modeling and
analysis can be found in the Appendix.
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3 Conclusion and discussion

Given their importance as job creators and engines of growth, start-up firms (and HGFs in
particular) are given particular political and academic attention. Untangling the relation-
ship between growth, profitability and survival has been the objective of numerous empiri-
cal studies in recent years (e.g., Coad et al., 2013; Delmar et al., 2013; Sleuwaegen &
Onkelinx, 2014). Together with prevailing theoretical frameworks regarding entrepreneur-
ship and new firm dynamics, studies have generally found support for the notion that
profitability and growth are not only conducive, but essential to a start-up’s consequent
survival. Yet, there is also evidence that puts this into question. Notably, Delmar et al.
(2013) instead suggest that growth may have a negative effect on new firm survival.
Previous publications have highlighted issues pertaining to firm growth, such as its
inherent limits and the potential dangers of excessive growth rates (Higgins, 1977;
Penrose, 1959). These effects are reflected in findings for new and established firms alike
(Pe'er & Vertinsky, 2006; Pierce & Aguinis, 2013; Probst & Raisch, 2005).

However, this study’s findings corroborate previous findings such as those by Coad et al.
(2013), Daunfeldt et al. (2010) and others, namely that growth leads to a greater likelihood
of survival for new firms. This pattern has also been found in previous studies using
similar methods (Ha, 2013; Hao & Naiman, 2007). More generally, aggregated industry
growth seems to have a similarly beneficial effect on the hazard rate (Audretsch &
Mahmood, 1995), i.e. decreasing the likelihood of firm closures. Furthermore, we present
evidence supporting the notion that the early years immediately after a firm’s establish-
ment are the most risky ones (Fritsch, Brixy & Falck, 2006), and find a clear indication
that higher growth rates during gestation are associated with increased survival. The
observed hazard rate is also comparable to the one presented by Mata, Portugal and
Guimaraes (1995) and mirrors findings presented by Coad et al. (2013) in this regard. This
carries significance with respect to the early-stage financing provided by public funds and
the selection of suitable recipient entrepreneurs.

Rather surprisingly, subsidiaries were found to face a significantly larger hazard of closure
than independent firms, even though restructurings were treated as survivors rather than
exits in the dataset. While this result may be picking up confounding factors or moderators
(since theory generally suggests that firms benefit from parent firms’ resources), this result
has also emerged in previous literature on this topic. For instance, Audretsch and
Mahmood (1995: 101) find that “the hazard rate is significantly higher for establishments
which are a branch or subsidiary of an existing enterprise than for new independent
enterprise.” As mentioned in the introduction section, it is important to distinguish between
profitability and survival in this context. For instance, Bradley, Aldrich, Shepherd and
Wiklund (2011) propose a mechanism where small firm performance and survival are
influenced by their relative independence. Specifically, “subsidiaries are likely to take on
the characteristics, routines ... and orientation of their parent organizations, thus under-
cutting the adaptive potential of the organization” (Bradley et al., 2011: 506). Even though
subsidiaries are initially somewhat protected from competition, the fiercer pressures from
selection in fact strengthen the “resourceful capability development” of the firms that
manage to survive. With subsidiaries being less flexible, they would consequently face
higher failure rates in the long term. Yet, as Xiao (2014: 4) points out, “acquisition may be
endogenous to firm growth,” which poses a methodological challenge when discussing
these kinds of selection and acquisition effects.
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A number of caveats are worth pointing out. Firstly, the control variables included in the
setups are in no way exhaustive. Additional aspects such as employee characteristics
(Gimeno, Folta, Cooper & Woo, 1997), debt structure (Audretsch, Houweling & Thurik,
2000) and additional macroeconomic factors (Acs, Armington & Zhang, 2007; Geroski,
Mata & Portugal, 2010) are likely to play a role in determining firm growth and survival.

Since firm growth has been described as largely random and appears to be driven by
shocks that are stochastic in nature, most regressions dealing with the subject exhibit quite
low R%-values (Coad, 2009; Hoogstra & van Dijk, 2004; Marsili, 2001). This is also the
case here, where the estimations reach an R? of a little over 4 percent. Even though the R?
is not the only criterion for evaluating models, it is an indication that the models only
manage to explain a small share of the overall variation we observe.

In summation, however, the findings presented here lend additional support to the stylized
fact that growth increases a firm’s consequent chances of survival. In addition, there is
tentative evidence that subsidiaries do not necessarily stand to benefit from parent firms’
financial and technological support; at least not in terms of long term survival. This latter
notion relates to the discussion on market selection mechanisms and whether the initially
“sheltered” position of subsidiaries in fact helps or hurts the firms in the long run.

Given that public policy aims to promote the survival of firms in order to promote a range
of societal benefits such as growth, job creation and tax revenues, these results imply that
properly conceived support that helps small firms to grow could lead to increased survival
rates in the long term. Of course, such measures should take the aforementioned market
selection mechanisms into account. Hereby, the role of parent firms and large firms as
acquirers is far from negligible. For instance, this study finds partial support for the theory
stating that relatively independent firms which survive the initial, risky period of intense
competition experience higher long-term survival. Nevertheless, the potential of “crowding
out” private investment and the particularities of the specific industry and market should
always be taken into account when public support programs are implemented (cf.
Cumming & Maclntosh, 2006; Lerner, 2009; L66f & Heshmati, 2004).

Possibly fruitful paths for future studies include additional studies of market selection
processes and what determines long-term sustainability in firm survival. For instance, the
guestion remains under which circumstances subsidiaries actually benefit from their
parents’ resources in terms of long-term survival rather than mere short-term resilience to
market selection (Bradley et al., 2011). Similar to Xiao (2014), future studies could also
benefit from taking the nature and motivation of acquisitions into account in order to
address the endogeneity of acquisitions. Studies of firm mortality that explicitly take
modes of entry and exit into account are becoming more widespread and are providing
richer, more fine-grained insights into these dynamics (this study treated restructurings as
right-censored observations). For instance, there is evidence that high-performing start-ups
in the market are typically “selected” for acquisition by larger firms due to their higher
perceived potential (Andersson & Xiao, 2014). Thus, it is possible that not only the worst-
but also the best-performing start-ups exit the market due to these mechanisms.

Furthermore, the more general determinants of growth and survival were beyond the
primary scope of this study but nevertheless constitute an important aspect when formu-
lating public policy aimed at supporting the emergence, growth and survival of small
firms. For instance, studies making use of patent databases may provide valuable insights
into how firms use innovation and technology to compete in the market, and how this
affects growth paths and survival. The capital structure and financing modes (e.g., venture
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capital, debt structure) of start-ups should also be accounted for, as financial variables have
been shown to have a non-negligible impact (e.g., Coad et al., 2013).

Finally, on a more methodological note, we suggest that cohort studies and quantile
regression approaches are preferable to cross-sectional analyses using conventional econo-
metric methods. As previously mentioned, analyzing firm cohorts mitigates survivor bias
and inherently accounts for many unobservable confounding factors that otherwise
constitute econometric challenges. Finally, quantile regression (Koenker & Bassett, 1978;
Koenker & Hallock, 2001) can yield more fine-grained insights into the best-performing
parts of the population, rather than simply estimating effects for the average firm. Since
HGFs (as well as high-performing firms in general) are of particular interest, quantile
regression can provide insights in this particular segment, and thus be more informative
than studies that do not differentiate among quantiles in the data, which may be subject to
differing causal relationships (Coad & Holzl, 2009). Together with a range of other
benefits (such as robustness to outliers and skewness in the distribution), the method is
thus being increasingly implemented in econometric studies and is seen as particularly
suitable for studying firm growth as a phenomenon (Henderson, Raynor & Ahmed, 2012;
Reichstein, Dahl, Ebersberger & Jensen, 2010).
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Appendix: Modeling and analysis

Our theoretical point of departure explaining the post-entry performance among new firms
is the framework proposed by Klofsten (2009). It comprises of a collection of skills that a
new firm needs to possess; either through a single person or commonly in the entrepre-
neurial team. To establish itself on the market and start a path towards growth, a business
needs to:

* have a functioning product or service offering (that is often also new to the market)
* possess skills to communicate the benefits of its offering to the market
* possess skills to organize its business in a cost-effective way

The firm also needs the capacity to learn in order to adapt to unanticipated market
conditions. Additionally, when the firm eventually grows, it needs to learn to manage the
business in a more sophisticated way.

Judging by the data, most firms in the cohort do not seem to possess these necessary skills.
As shown in the descriptive section, as many as 44 percent of the businesses have failed by
the end of the first year following their inception. In the second year, an additional 14
percent of the initial cohort exit the market.

We assume that the aforementioned skills can be aggregated into an index.?® When the
index passes a certain threshold, the skills can be characterized as being sufficient for the
survival of the firm. Making use of index function models, which are commonly employed
in discrete choice modeling, we assume an index y* such that:

Vi=xgf+e i=1..,N;t=1,.,T
The variables are defined as:
yi;: skill index (unobserved) for firm i in the year t
x: explanatory variables (includes an intercept)
B: parameters (to be estimated)

€: error term, i.e., stochastic, unobserved elements - follows a distribution with a mean of
zero and a variance of one (whereby the variance can be set to 2 by multiplying the
coefficients with o2)

The index y* is non-observable and we only observe the presence, i.e., the survival, of a
firm (y = 1) when the index is above a certain threshold (which is set to 0, without loss of
generality). If the index is below this threshold, the firm does not possess the necessary
skills and therefore exits the market (y = 0). Formally, this implies the following relation-
ship:

Yie = 1ify;>0
Yie=0ify; <0

%6 \We base our approach on Greene (2012: 686-687). For previous empirical analyses employing a similar
approach we refer to Gagliardi (2010), Gonzéalez-Hermosillo (1999) and Konstandina (2007).
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Equivalently, this implies the following probabilities for a firm to survive or exit the
market, given its skills index and corresponding index function:

p(survival) = 1if y;; >0

plexit) =1if y; <0

Since we do not have access to data on these essential skills, we cannot test their relevance
directly. Instead we rely on the development of the revenue and other accessible firm data
and assume that this can be used as an indicator of the presence of sufficient skills and
resources for new firm growth and survival. In order to proceed with the estimation of the
aforementioned parameters, we still need to assume a suitable distribution function to
relate the outcomes with the index function. The distribution must limit the outcomes in
the domain [0,1]. This is most commonly done by using a logit or probit estimations, as
well as semiparametric approaches (Horowitz & Savin, 2001). In the next section we will
discuss the methodology more in detail and present our modeling approaches.

Modeling the probability of survival

To be sure, there are several approaches available for statistically analyzing the survival of
firms. Here, “discriminant and logit analyses have been the most popular approaches,” but
there are quite a few other approaches available, such as survival analysis and hybrid
models (Gepp & Kumar, 2008: 13). This study will use two approaches that show
considerable promise. Firstly, we will make use of the widespread (Lin & Huang, 2008)
logistic approach since it, along with probit models, has been shown to “identify failing
firms more accurately than discriminant analysis” (Lennox, 1999: 347).

In addition to the logistic analysis we will perform a duration analysis (also known as
survival or hazards analysis), which is a widespread practice in the literature on firm
survival (see Cader & Leatherman, 2011; Giovannetti, Ricchiuti & Velucchi, 2011; Suarez
& Utterback, 1995). Compared to binary choice models like logit and probit analyses,
duration analyses have the advantage that they account for right-censoring in the data (i.e.,
firms that survive the entire period of analysis) as well as the duration of the firms’
survival (Esteve-Pérez, Sanchis-Llopis & Sanchis-Llopis, 2004; Geroski et al., 2010). This
means that they also account for explanatory variables that are time dependent. Put
differently, it estimates the conditional probability that a firm will survive a given

periodt + At.”

Specifically, this study will employ a semi-parametric duration model, namely Cox’s
(1972) proportional hazards model, since it is the one that is most prevalent in analyses of
business survival (Anavatan & Karadz, 2013).% It offers the advantage of not imposing
distributional assumptions and being able to address censoring and truncation in the data
(Datta, Satten & Williamson, 2000; Shen, 2011; Tveterds & Eide, 2000).%

27 See Kanjilal (2009) for a more elaborate discussion on the difference between logistic regression and
survival analysis.

28 Its use for analyzing firm survival was pioneered by Audretsch and Mahmood (1991, 1994).

2 The method is not without its drawbacks. Besides the risk of the proportionality assumption being violated,
there is a tendency for it to “overfit” models since it focuses on determining “effects ... on the life of
businesses,” rather than to aim for prediction (Gepp & Kumar, 2008). Nevertheless, it constitutes a quite
feasible and commonly employed approach that can serve as a robustness check for the findings in our logistic
regression.
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Binary choice model — logistic analysis

Analogously to previous studies (e.g., Audretsch et al., 2000; Bates, 1990), our multi-
variate logit regression model uses a binary coding for the dependent variable - it is set to
equal one if a firm is still operative in the present year and otherwise takes the value zero.
Building on Geroski’s (1995) stylized facts on firm entry, survival analyses typically
control for firm and industry characteristics. Besides the lagged growth rates (1- and 2-year
lags), which are the variables of interest, we control for additional dimensions that include
firm size (Audretsch et al., 2000; Giovannetti et al., 2011), the number of employees
(Koch, Spath & Strotmann, 2013), geographic expansion (Barringer & Greening, 1998),
investment and innovation (Coad, 2009; Delmar et al., 2013) and being a subsidiary
(Harhoff, Stahl & Woywode, 1998).

We consequently arrive at the following regression model:

Equation 2
survival; ; = log <L)
1 1 — p
=a + figrowth;, 1 + Bgrowth;, , + fzage;,1 + Premployees;, 4
+ Psexpansion;,_, + Pginnovation;,_, + prinvestment; 4
+ Bgsubsidiary; .1 + 6, + &,

The variables are defined as follows:

survival; .. dependent variable for survival of firm i in the year ¢

a: intercept

growth;._q | growth;._,: corresponding growth rates with one- and two-year lags
age: the firm’s age in years

employees: number of employees

expansion: geographic expansion of the firm, proxied by the number of physical offices
as an indication of the firm’s presence

innovation: innovativeness, measured through R&D expenditures
investment: total firm investments

subsidiary: dummy variable indicating daughter firms

B respective coefficients

g: error term

Unless otherwise noted, all variables are lagged by one year. Finally, § denotes the
industry-, geography- and year-dummies included as additional control variables (see
Coad, 2009).
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The odds ratios attained from the logit model estimation described above are as follows:

Table 5 Output from logit regression

survival survival p-value
(log-odds) (odds ratios)
growth 0.4649™" 1.5919™" 0.000
(1-year lag) (0.0338) (0.0537)
growth 0.2291™ 1.2575™ 0.000
(2-year lag) (0.0978) (0.0384)
age 0.0982™ 1.1032"™ 0.000
(0.0100) (0.0111)
employees 0.1068™" 11127 0.000
(0.0160) (0.0175)
expansion 0.0373 1.0380 0.770
(0.1276) (0.1325)
innovation - - -
(omitted) (omitted)
investment 0.00003" 1.0000" 0.004
(9.97e-06) (9.97e-06)
subsidiary -0.2124™ 0.8086™" 0.000
(0.0442) (0.0357)
constant 1.1953™ 3.3047" 0.000
(0.1645) (0.5435)
Wald chi® (55) 973.49
Prob > chi? 0.0000

Dummy variables for year, industry and region are included in the estimation.

(robust standard errors in parentheses)

* p < 0.05
xx p < 0.01
«xx p < 0.001

Given the model specification, growth does indeed appear to be positive and highly signi-
ficant for firm survival while including the previously discussed control variables. In other
words, the results suggest that growth in the preceding year is associated with a higher
likelihood of survival in the current year.

The interpretation of the coefficients is quickly exemplified here. Holding the other inde-
pendent variables constant, a one-unit increase in the logarithmized growth rate (as defined
in this study) in year t — 1 is likely to lead to a an increase in the odds of survival by 59.19
percent in the following year t.

A test of the joint significance of the lagged growth rates results in a sound rejection of the
zero-hypothesis that the coefficients would both be equal to zero. This further indicates
that growth appears to be playing a role in determining the firms’ survival:

Table 6 Joint significance in logit model

(1) growth (1-year lag) = 0
2) growth (2-year lag) = 0
chi2(2) 204.83
Prob > chi2 0.0000
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Among the control variables, age, employees, investment and being a subsidiary are
significant, even though the magnitude for the investment variable is very small and the
others are only half as large as the 2-year lagged growth variable. Contrary to what theory
suggests, the sign for the subsidiary variable is negative, indicating that being a daughter
firm seems to decrease the likelihood of survival.

Conditioning on history — duration analysis

Illustration of the hazard function

The hazard function states the conditional probability that a firm will not survive the
current period (viz., year), given that it has survived until that period. Specifically, it is
given by:

Equation 3
Pr{t<T <t +dt |T >t}
dt

At) = limgeo
where:
T is a non-negative continuous random variable that denotes the time until a firm exits
[t,t + dt]is atime interval
dt is the width of the interval

An illustration of the hazard function for the cohort shows the mortality of the firms in the
dataset:

Figure 4 Smoothed hazard function
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The figure bears a considerable resemblance to that found in previous studies (e.g., Coad et
al., 2013; Mata et al., 1995). It shows how the hazard rate increases initially after the firms’
inception, indicating a rather “risky” time period of shortly after a firm has been establish-

ed. Thereafter, the rate gradually and monotonically declines, showing how firms are more
likely to survive the longer they manage to avoid closure. Towards the end of the time
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period, the rate has significantly dropped, indicating a small share of firms closing by this
stage.

Cox proportional hazards regression

The second analysis employs the Cox proportional hazards model. As explained by Fox
(2002), a parametric model that is based on an exponential distribution typically takes the
following form (see also the logit model in the previous section):

Equation 4

log hi(t) = a + Byxiy + Boxip + -+ + BrXix
which is equivalent to:
Equation 5

hi(t) = exp(a + Byxi1 + Baxix + -+ + Prxix)
where:
i is the observation identifier
x are the independent variables

a is the baseline hazard, or intercept, i.e., the value attained when all independent variables
areequal to 0

In the case of the semi-parametric Cox regression, however, this baseline function
a(t) = log h;(t) is unspecified, which leaves us with:

Equation 6

log hi(t) = a(t) + Brxi + Paxir + - + Brexix
or:
Equation 7

hi(t) = ho()exp(Byxiy + Baxix + ++ + BrXix)

Thus, analogously to Giovannetti et al. (2011), the hazard function for a given firm i in our
case is as follows:

Equation 8
hi(t) = h(t,x;) = ho(t)exp(x{p)
where

ho(t) is an unspecified baseline hazard function denoting the likelihood of a firm being
liquidated, given that it has survived until the current period t

x; is a vector of independent variables for firm i (identical to those stated in the logit
section)

B represents the respective coefficients

Including the covariates used in the previous logit regression thus yields the Cox model
employed here:

Equation 9

hi(t) = h(t, x;) = ho(t)exp(Brgrowth; 1 + Brgrowth;., + fzage;.—1 + fsemployees; 4
+ Psexpansion;,_; + Pginnovation;,_; + Byinvestment;,_; + fginnovation;,_; + &;)
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Unlike the logit’s odds ratios, the Cox model yields hazard ratios. They are presented
below, along with the corresponding coefficients. As described by Fox (2002), the hazard
ratio in the Cox model can be defined as follows. Take the case of two observations:

Equation 10

N = Brxi + BaXue + - + Brxix
Equation 11

Ny = Brxyry + Paxyrg + 0+ Xy
For these observations, the hazard ratio is defined as:

Equation 12
hi(t) _ he(®eMi _ eMi
his(t) ~ ho®)e™ — e’

Moving on to the output from the Cox regression, the results again indicate that growth is
significantly associated with decreased risk of closure (or conversely, it seems to increase
the likelihood of survival):

Table 7 Output from survival analysis

closure p-value
(hazard ratio)
growth 0.7256%** 0.000
(1-year lag) (0.0139)
growth 0.8447*** 0.000
(2-year lag) (0.0191)
employees 0.9062*** 0.000
(0.0070)
expansion 0.9652 0.809
(0.1413)
innovation 0.9684 1.000
(803.2255)
investment 0.99999* 0.012
(5.84e-06)
subsidiary 1.1903*** 0.000
(0.0472)
LR chi2 (45) 747.46
Prob > chi2 0.0000
(robust standard errors in parentheses)
* p < 0.05
xx p < 0.01
wkx p < 0.001

As in the case of the logit regression, growth in the previous year has approximately twice
the effect of growth in the preceding year.

Like in the previous section, the interpretation of the model output is illustrated with an
example here. The hazard ratio indicates how the hazard increases or decreases following a
one-unit change in the respective variables. For instance, the results indicate that following
a one-unit increase in the logarithmized growth rate in the year t, the risk (or hazard) of
closure for a given firm would decrease to 72.56 percent of its initial value (i.e., decrease
by 27.44 percent) in the following year t — 1, keeping the other covariates constant.
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Testing for joint significance also shows that growth appears to have a significant effect on
the firms’ survival rates:

Table 8 Joint significance in Cox model

(1) growth (1-year lag) = 0
(2) growth (2-year lag) = 0
chi2(2) 308.24
Prob > chi2 0.0000

The pattern for the control variables is largely the same as in the logit regression. The
number of employees, investment expenditures and being a subsidiary are significant, but
the subsidiary variable is the only one with a magnitude comparative to the growth
covariates. Just like in the previous regression, being a daughter firm seems to negatively
affect survival by roughly the same magnitude as the positive 2-year lag growth variable.
The age variable cannot be estimated in this setup due to collinearity (again, age does not
vary between firms since the study follows a single cohort).

Does growth increase the likelihood of survival?

In general, the results from the Cox regression seem to corroborate the findings in the
logistic setup, namely that growth has a positive, significant and non-negligible effect on
firm survival. Yet, the results attained from the Cox model are slightly more modest in
terms of magnitude. For the 1-year and 2-year lagged growth variables, the Cox
coefficients are roughly twice and 1.5 times the size of those attained from the logit model,
respectively. Regarding the remaining covariates, the estimated magnitudes are more
comparable, with the difference ranging from 20 percent to near equality.

Returning to the primary objective of this study, the results indicate that growth in two
consecutive years independently and jointly have a significant positive effect on a firm’s
survival chances in the following year. Specifically, the effect is roughly twice as strong
for the 1-year lagged growth variable as for the 2-year lagged one. This finding is corrobo-
rated by similar results being attained in both models presented here, and the effect is also
robust to altercations in model specifications.

The logistic regression showed that the firms’ likelihood of survival tends to increase with
age. This pattern also emerges in the illustration of the hazard function, which shows how
the risk of closure first increases slightly in the short term but then steadily decreases over
the remainder of the period. Seeing the early stages of a firm’s life cycle as a market selec-
tion process, Andersson and Xiao (2014: 13) propose that “age can be regarded as a quality
indicator.” Hereby, they build on Jovanovic’s (1982) model of “passive learning,” which
proposes that firms observe noisy signals that indicate their respective cost-efficiency in
the market (i.e., their ex-ante efficiency characteristics). As suggested by Cyert and March
(1963) and stated in their widely influential Behavioral Theory of the Firm, firms interpret
these signals that they receive in the market and draw conclusions regarding their perform-
ance, which in turn determines their consequent behavior. According to Jovanovic, the
firms consequently expand or scale down their operations (and in the case of consistently
unfavorable performance eventually exit the market). In extension, this model suggests that
the rates of failure and growth diminish with a firm’s age, which has also been shown in
previous empirical work (Gabe & Kraybill, 2003; Santarelli & Vivarelli, 2007).

45



THE SWEDISH START-UP FIRMS OF 1997

Also mirroring results from previous studies of new firm survival, our results imply that
firms with a higher number of employees stand a higher chance of surviving (Bates, 1995;
Briiderl, Preisendorfer & Ziegler, 1992). There was however no evidence supporting the
notion that geographic expansion, as measured by the number of offices opened, has a
significant effect in this setup. Innovation (here proxied by R&D expenditures) was
omitted and highly insignificant in the respective setups due to insufficient observations of
the variable, while the effect of investments was positive and significant, but negligible in
terms of magnitude. Finally, and perhaps most surprisingly, the analysis yielded a negative
estimate for the subsidiary variable. Specifically, both models yielded nearly identical
results implying that belonging to a concern and significantly decreased the firms’
likelihood of survival.
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