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Google Ngrams statistics of publications on “high growth firms”. Source: own elaboration Seminal David L. Birch’s studies on job creation in the U.S. (1979, 1981, 1987) 

 

“[d]uring the period 1981-1985, firms with fewer than 20 employees accounted 

for 88.1% of overall employment growth” (Birch 1987) 
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Economists: market selection and reallocation of resources (Bartelsman, 

Scarpetta, and Schivardi 2005 ICC; Haltiwanger, Jarmin, and Miranda 2013 REStat; Dosi, 
Moschella, Pugliese, and Tamagni 2015 SBE) 

Management scholars: understanding the “best practices”, sales growth 
and durable competitive advantages (Teece 2007 SMJ; Katkalo, Pitelis, and Teece 

2010 ICC) 

Practitioners (managers and consultants): replication of these practices 
within their own business or businesses of their clients 
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HGFs at the center of the policy debate (see Chapter 5 of the EU competitiveness 

report 2014) 

Shane (2009): Why encouraging more people to become entrepreneurs 
is bad public policy …. “[t]he typical start-up is not innovative creates few 
jobs, and generates little wealth […] policy needs to focus more explicitly on 
generating more high growth firms.”   

Policy initiatives (Stangler 2010 KF; Mason and Brown 2013 SBE) 

Revising the functioning of labour markets 

Reducing barriers that prevent firms from expanding 

Stimulating innovation 

`Employment Package' part of the Europe 2020 strategy 
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Presentation objectives 

Explain why some firms grow more than others 

Theoretical guidelines 

A guide through some empirical evidences  

Five challanges for researchers 

Challenge #1 – Data quality and arbitrary choices 

Challenge #2 – Methodological considerations  

Challenge #3 – The role of innovation 

Challenge #4 – Persistent high-growth performance 

Challenge #5 – Long-term performance of HGFs 
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Growth rates distributions in different years. Size measured in terms of 

Value Added. Italian aggregate manufacturing. Source: Dosi (2007) 

The presence of fat tails in the distribution implies the existence of 

businesses with extraordinary growth performance! 

 

This property holds across (i) levels of aggregation; (ii) countries; (iii) 

different measures of size (e.g. sales, employees, value added, assets).  
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What explains differences in growth rates? 

 

 

 

 

 



Bianchini S.  8/55 KID Summer School 2017, Nice 

Gibrat Model 

 

Gibrat's book (Les Inégalités Economiques) published in Paris 
in 1931 contained the first formal model of the dynamics of 
firm size and industry structure 

Gibrat observed that the size distribution of French 
manufacturing establishments followed a skew distribution 
that resembled a log-normal 

What is the underlying growth process responsible for 
generating such a distribution? 
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Let st be the size of a firm at time t, and let εt be a random variable denoting 
the proportionate rate of growth between period t -1 and period t, so that:  

 

st − st−1 = εt st−1 

 

st = (1 + εt )st−1 = s0 (1 + ε1 ) (1 + ε2 ) … (1 + εt ) 

 

We take logarithms in order to approximate log(1 + εt ) by εt 

  

log(st ) ≈ log(s0) + ε1 + ε2 + … + εt  = log(s0) +   

 

When t becomes large: 

 

log(st ) ≈   

 

 

 

 

Realizations of i.i.d. normally distributed growth shocks leads to 

the emergence of a lognormal firm size distribution 

 

A firm’s size at time t can be explained purely in terms of its 

idiosyncratic history of multiplicative shocks 
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Gibrat‘s law (also known as Law of Proportionate Effect) 
maintains that firm growth rates are random and 
independent of firm size 

Implications 

High-growth events are driven by “mere chance” or “good luck”          
 Little room for determinants and policy initiatives 

High-growth performance cannot be correlated over time                    
 Inability of firms to sustain high-growth rates 
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Empirical test:  
 

si, t+1 = α +θi si, t + εi, t  

 

where s represents the size of the firm i at time t and t+1, α a sector-wide 
component of growth, and ε an independent identically and normally 
distributed random variable with zero mean 

 

Three scenarios: 

θi > 1  tendency toward concentration 

θi < 1  regression to mean and “optimal size” 

θi = 1  firm growth is independent of size 
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Selected empirical studies on Gibrat’s Law. Source: Lotti, Santarelli, and Vivarelli (2003) 

Abundant empirical evidence suggests that Gibrat’s law fails, 

mostly because of a negative dependence of growth rates on 

size and age! 
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Alternative models of firm growth  

Firm-level heterogeneity, learning, selection (Jovanovic 1982 ECMA; Nelson and 

Winter 1982; Hopenhayn 1992 ECMA; Dosi, Marsili, Orsenigo, and Salvatore 1995 SBE) 

Uncertainty arising from investment in research and exploration-type 
processes (Ericson and Pakes 1995 RES) 

Frictions in the financial markets (Cooley and Quadrini 2001 AER) 

Industry’s exposure to trade (Melitz 2003 ECMA) 

Exploitation of new business opportunities (Bottazzi and Secchi 2003 RAND) 

Entry costs and size of the market (Asplund and Nocke 2006 RES) 

 

 

Growth beyond Gibrat 



Bianchini S.  14/55 KID Summer School 2017, Nice 

Three dimensions of the firm (productivity, profitability, and financial 
status) are linked with the process of growth 

Idiosyncratic shock (technology, organizational practices, etc.) typically as 
the first driver  increase of (relative) productivity 

The increase of productivity leads to an increase of profits and market 
shares 

Financial market imperfections allow some firms to dispose of more 
resources needed to invest and generate new growth opportunities 

HG events are the results of sounder operating capability! 
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Determinants 

Two types of determinants: (i) External or institutional factors; 
(ii) Micro-level and specific to the firm 

External factors 

Geographical area (Gilbert, McDougall, and Audretsch 2006 JoM; Acs and Mueller 
2008 SBE) 

Technological districts (Acs and Armington 2006) 

Policy environment such as taxation of entrepreneurial income, 
incentives for investments and capital accumulation, wage setting and 
labor market regulations (Davidsson and Henrekson 2002 SBE; Garsaa and 
Levratto 2015 SBE; Mason and Brown 2013 SBE) 

Macroeconomic factors such as business cycles (Campello, Giambona, 
Graham, and Harvey 2011 RFS; Criscuolo, Gal, and Menon 2014 OECD; Peters et al. 
2014 EU Report)  
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Internal factors 1/2 

Demographic characteristics: age, size, industry (Schreyer 2000 OECD; Delmar, 

Davidsson, and Gartner 2003 JBV; Haltiwanger, Jarmin, and Miranda 2013 REStat; 
Criscuolo, Gal, and Menon 2014 OECD; Daunfeldt, Elert, and Johansson 2015 ICC) 

Operating performance: productivity, profitability, financial conditions 
(Bottazzi, Dosi, Lippi, Pammolli, and Riccaboni 2001 IJIO; Coad 2007 SCED; Bottazzi, 
Tamagni, and Secchi 2008 ICC; Delmar, McKelvie, and Wennberg 2013 TCNV; Bottazzi, 
Tamagni, and Secchi 2014 SBE; Bianchini, Bottazzi, and Tamagni 2017 SBE) 

Innovation (Coad and Rao 2008 RP; Holzl 2009 SBE; Lachenmaier and Rottmann 2011 

IJIO; Colombelli, Krafft, and Quatraro 2013 ICC; Harrison, Jaumandreu, Mairesse, and 
Peters 2014 IJIO; Bianchini, Pellegrino, and Tamagni 2016) 
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Internal factors 2/2 

Characteristics of the founder and/or founding team such as prior 
experience, educational background, gender, heterogeneity of 
background, size, and cohesiveness (Barringer, Jones, and Neubaum 2005 JBV; 

Wadhwa, Saxenian, Freeman, and Gereffi 2009 KF; Cohoon, Wadhwa, and Mitchell 2010 KF) 

Human and social capital such as network position, connections with 
other agents of the econsystem (Colombo and Grilli 2005 RP; Cohoon, Wadhwa, and 

Mitchell 2010 KF; Terjesen, Bosma, & Stam 2016 PAR) 

Organizational changes such as M&A and alliances (McKelvie and Wiklund 

2010 ET&P; Mohr, Garnsey, and Theyel 2014 ICC)  

 

 

 

 

 



Bianchini S.  18/55 KID Summer School 2017, Nice 

Heterogeneity of findings 

Extremely low explained variance! 

Inability to predict high-growth episodes 

“[t]he most elementary `fact’ about corporate growth thrown up by 
econometric work on both large and small firms is that firm size 
follows a random walk” (Geroski 2002) 
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What can we do to improve our 
understanding? 

 

Five challenges for researchers 
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Data issues 

Representativeness: “We started with all firms that, in November 1996, […] 
had at least 20 employees” (Delmar, Davidsson, and Gartner 2003 JBV) 

Unit of observation: “It is not entirely clear whether the business units 
reporting are enterprises or establishments” (Holzl 2014 ICC) 

Country-specific bias: “Data [Netherlands 2001-2011] might be affected by 
breaks in the longitudinal structure of the business register” (Criscuolo, Gal, and 
Menon 2014 OECD) 

Balanced vs. Unbalanced panel 

“We consider only continuing firms […]. Firms that entered midway through 
1996 or exited midway through 2002 have been removed“ (Coad 2007 RIO) 

 

 

 

 

 

 

 

Challenge #1: Data quality and arbitrary choices 
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M&A 

“We exclude firms that have undergone any kind of modification of 
structure, such as merger or acquisition” (Bottazzi, Coad, Jacoby, and Secchi 2011 

AE) 

Dealing with real exit 

“Firms that terminated their operations during the period are excluded” 
(Delmar, Davidsson, and Gartner 2003 JBV)  

Outliers 
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High quality data: Comprehensive, longitudinal, 
cross-country harmonized datasets 

Consciousness 

Transparency 

Robustness analyses 
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Challenge #2: Defining high-growth 

Three choices to make: 

Focal variable: sales, employment, total assets, productivity, profits, etc.   (see 
the discussion in Miller et al. 2013 OS) 

Growth indicator: absolute, relative, log-difference, Birch index, DHS index, etc. 

Time horizon : st+k – st , where k conventionally (but not necessarily) is 1  

HGFs according to OECD definition: “All enterprises with average 
annualised growth greater than 20% per annum, over a three year period 
should be considered as high-growth enterprises. Growth can be measured 
by the number of employees or by turnover” 

Not all HGFs are gazelles: “All enterprises up to 5 years old with average 
annualised growth greater than 20% per annum, over a three year period, 
should be considered as gazelles” 
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In practice… 

“We thus define the HGFs as the 10% of the firms in the data set that exhibit 
the highest average annual increase in absolute employment” (Davidsson and 

Henkerson 2002 SBE) 

“In order to be selected as a high-growth firm, we set the criterion that a firm 
had to be among the top 10% (cf. Storey, 1998) of all firms in terms of ‘‘annual 
average’’ on one, or more, of six growth indicators” (Delmar, Davidsson, and Gartner 

2003 JBV) 

“We use a relative cut-off methodology for gazelle counts and employ a 
relative cut-off point of the top 10 % and 5 % of growing SMEs” (Holzl 2009 SBE) 

“We define as high-growth (HG) firms those companies whose average growth 
rate over the examined period falls into the top 10 % of the average growth 
rates distribution, in terms of at least one of the two growth measures (sales 
or number of employees)” (Bianchini, Bottazzi, and Tamagni 2017 SBE) 
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Sensitivity of results depending on which growth indicators 
are used to identify HGFs 

Are HGFs the same firms irrespective of definition? 

Is the economic contribution of HGFs the same irrespective of the 
definition? 

Do relevant firm-level variables have the same influence on the probability 
of a firm being a HGF irrespective of the definition?  
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Are HGFs the same firms irrespective of definition? 

NO! 

 

 

 

 

 

Correlations between HGFs of different definitions over a seven-year period. 

Source: Daunfeldt et al. (2014 JICT) 
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  Is the economic contribution of HGFs the 
same irrespective of definition? 

NO! 

 

 

 

 

The contribution of seven-year-HGFs to economic growth, employment, productivity and sales. 

Source: Daunfeldt et al. (2014 JICT) 
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Do we see a different effect of the same variables on 
growth as we change the way growth is measured? 

YES! 

 

 

 

 

 

Growth model with 95% confidence interval for B. Source: Delmar (2006) 

Note: A total of sixteen variables are tested with a forward stepwise selection procedure 
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No generalization 

Consciousness (mostly at the policy-level) about 
high sensitivity of results 

Commonly accepted identification criteria (?) 
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Innovation as the key for firms wishing to expand their market shares  

The nexus between innovation and employment is very complex (see Vivarelli 

2014; Calvino and Virgillito 2017 for extensive surveys) 

Empirical studies have for long failed to identify any strong link between 
innovation and (sales and employment) growth 

Beyond the effect on growth of the “average firm”  quantile regression 
techniques to disentangle the effect of innovation along the spectrum of the 
distribution of growth rates 

 

 

 

 

 

 

Challenge #3: The role of innovation 
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Variation in the coefficient on ‘innovativeness’ over the conditional quantiles. 

Source: Coad and Rao (2008) 

Compared to the average firm, innovation is of great 

importance for the fastest-growing firms! 
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… but many open questions 

Methodological issues (cross-sectionality, endogeneity, etc.) 

Are all innovation variables alike? 

Role of moderating factors (age, size, sector, etc.) 

Contribution of HGFs to the process of knowledge creation 

Patterns of innovation and firm growth 
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Are all innovation variables alike? 

NO! 

 

Fixed-Effects quantile regression estimates for different indicators. Source: Bianchini et al. (2016) 
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Innovation strategies and complementarity analysis. Source: Bianchini et al. (2016) 

Specific combinations of innovation activities foster HG 

performance:(i) product and process innovation; (ii) Intra-

mural R&D and product innovation 

 

Similar findings for developing countries in Goedhuys and 

Veugelers (2012 SCED) 
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Impact of R&D intensity on firm growth for young and old firms. Source: Coad et al. (2017) 

Any factor moderating the relationship between 

innovation and growth? 

YES! 

 

 

Young Old 
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Probability of becoming HGF. Source: Sagarra and Teruel (2014) 
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Sales growth and properties of knowledge; results of VAR estimation. Source: Colombelli et al. (2013) 

Contribution of HGFs to the process of knowledge creation 

 

Do HGFs follow exploration strategies? 

 
YES! 

 

 

“The empirical results suggest that within the group of HGFs, 

increasing sales growth rates stimulate the creation of new 

technological knowledge and also drive search behaviors 

characterized by the screening of complementary fields 

across the technology landscape that are not too far from the 

firm’s existing technological competences.” 
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Measuring persistence in innovation with a simple indicator. Source: Bianchini and Pellegrino (2017) 

Patterns of innovation and firm growth 

 

Do persistent and occasional innovators 

experience different dynamics of growth? 

 
YES! 
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Innovation, persistence of innovation, and employment growth. Source: Bianchini and Pellegrino (2017) 

Persistence in product innovation boosts 

the process of employment growth 
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Innovation, persistence of innovation, and employment growth. Source: Bianchini and Pellegrino (2017) 

Persistence in process innovation has no 

effect on the process of employment growth 
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Research should progress on (at least) four fronts: 

Innovation strategies and HG performance: (i) simultaneous 
combinations of activities, (ii) sequential adoption of simple or 
complex strategies, (iii) existence of complementarities 

Contribution of HGFs to the process of knowledge creation:       
(i) properties of knowledge generated; (ii) actors involved in 
the process; (iii) the role of institutional factors 

Patterns of innovation and HG performance: (i) persistence of 
innovation; (ii) virtuous cycles innovation-growth 

Theory behind moderating factors (age and industry in primis) 
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Persistent asymmetries in production efficiency, profitability, 
innovation capabilities (Dosi 2007; Dosi, Faillo, and Marengo 2008 OS) 

Persistence in corporate growth is much more controversial! 

Vast empirical literature on the autocorrelation of growh rates 
with mixed results (see Coad 2009 for a survey) 

Shift of attention toward longer-term high-growth history 
(McKalvie and Wiklund, 2010; Coad, Daunfeldt, Hölzl, Johansson, and Nightingale 
2014) 

 

Challenge #4: Persistence of HG 
performance 



Bianchini S.  43/55 KID Summer School 2017, Nice 

Do we observe any degree of 

persistence in HG performance? 

NO! 

 

 

Regression quantiles for employment growth autocorrelation coefficients. 

Source: Coad and Holzl (2009) 

Negative autocorrelation is particularly 

strong for high-growth firms 
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High growth episodes in firms are rare and most unlikely to be 
repeated (Parker, Storey, and van Witteloostuijn 2010; Hölzl 2013; 

Daunfeldt, Elert, and Johansson 2015) 

HGFs are essentially “one-hit wonder”! 

But not all HGFs are alike… and we always identify a bunch of 
firms with persistent HG performance 
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Contour plot over median grid age for pairs of consecutive 

growth rates in 2006–2008. Source: Coad et al. (2017) 

Average marginal effects of sales growth (t-1) as a linear 

function of age with 95% Cis . Source: Coad et al. (2017) 

New firms experience an early burst of sustained high-growth, 

whilst older firms have more erratic growth paths 
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Most studies on HGFs have linked the occurrence of high-
growth events both to macro-level and firm-specific 
characteristics from a static point of view 

Shift of attention toward longer-term high-growth history 
(McKalvie and Wiklund, 2010; Coad, Daunfeldt, Hölzl, Johansson, and Nightingale 
2014) 

Emerging literature aimed at identifying drivers of persistent 
high growth performance 
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Examples of different high-growth patterns over time (PHGFs in red). Source: Bianchini et al. (2017) 

Are PHGFs different from other HGFs?  

NO! 
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Multinomial probit estimates, taking high-growth firms as the baseline category.  

Source: Bianchini et al. (2017) 

No systematic difference in terms of structural 

characteristics between HGFs and PHGFs! 
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Sustained superior growth performance as a simple by-
product of chance (Barney 1986 MS; Denrell, Fang, and Liu 2014 OS) 

Chance mechanisms might offer explanations of several 
firm-industry dynamics 

Some tests on sustained interfirm profitability 
differences (Levinthal 1991 ASQ; Denrell 2004 MS; Henderson, Raynor, 

and Ahmed 2012 SMJ) 
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Can the number of PHGFs be 

explained by a random process? 

 

NO! 

 

 

Benchmarking real and random growth transitions in the states space, 5 economies (UK, IT, FR, ES, DE), 

first order Markov. Source: Bianchini and Korzinov (ongoing) 

Firm i 

Firm j 

Artificial words (random growth) 

Real world 
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For top 20% growth performance and p-value < 0.01, 

241 or fewer UK firms were expected to meet their 

respective benchmarks due to randomness…  

but we find 587 firms meeting those standards! 

Number of PHGFs exceeding the benchmark (randomness). Source: Bianchini and Korzinov (ongoing) 
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Research should progress on (at least) three fronts: 

Measurement and identification of PHGFs: (i) economic 
contribution; (ii) PHG vs. Other patterns of HG 

Drivers of sustained HG performance: (i) the role of 
innovation; (ii) factors of more direct derivation from the 
management literature (i.e. capabilities, organizational 
characteristics, managerial strategies); (ii) the role of 
institutional factors 

Chance mechanisms as alternative explanation 
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An organization’s efficiency lies in the quality of its routines and 
organizational practices (explicit line of authority, the implicit hierarchy, the 
distribution of roles, etc.) (Nelson and Winter 1982; Dosi, Faillo, and Marengo 2008 OS) 

It takes time to develop good routines and organizational practices! 

“[i]f a firm deliberately or inadvertently expands its organization more rapidly 
than the individuals in the expanding organization can obtain the experience with 
each other and with the firm that is necessary for the effective operation of the 
group, the efficiency will suffer, even if the optimum adjustments are made in the 
administrative structure; in the extreme case this may lead to such disorganization 
that the firm will be unable to compete efficiently in the market, and a period of 
stagnation may follow” (Penrose, 1959) 

Few empirical investigations on the matter 

 

Challenge #5: Heros today but what 
about tomorrow? 
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Effects of high initial growth on firm survival (after the fifth year). Source: Gjerløv-Juel and Guenther (2012) 

Does high initial employment growth has persistent 

negative effects on firms’ long-term performance?  

 

YES! 

 

 

Initial higher employment growth has a 

negative effects on firms’ survival 
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Effects of high initial growth on future growth performance. Source: Gjerløv-Juel and Guenther (2012) 

Initial higher employment growth has a persistent 

negative effect on future employment growth 
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THANKS FOR YOUR ATTENTION! 

Contact: s.bianchini@unistra.fr 
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