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ARTICULO

HIGH-GROWTH FIRMS IN EUROPEAN
COUNTRIES: THE ROLE OF INNOVATION

Agusti Segarra-Blasco
Mercedes Teruel
Elisenda Jové-Llopis

Segarra-Blasco, A., Teruel, M., & Jové-Llopis, E. (2018). High-growth firms in Euro-
pean countries: The role of innovation. Cuadernos de Economia, 37(75), 637-670.

This paper analyses the role that R&D and innovation has on the likelihood of a
firm becoming a High-Growth Firm (HGF). The microdata is from the Communi-
ty Innovation Survey provided by Eurostat, it covers the period 2008-2010, and
we classify the EU countries into three clusters: Core countries, Mediterranean
countries, and New EU Members. Our results show that there are large differenc-
es between each cluster. Technological innovations promote the likelihood of Core

A. Segarra-Blasco, M. Teruel, E. Jové-Llopis

Industry and Territory Research Group. Corresponding author: agusti.segarra@urv.cat. Department
of Economics — CREIP, Universitat Rovira i Virgili Av. Universitat, 1; 43204 — Reus, Spain Tel. +
34977 759 816 Fax + 34 977 300 661.

This paper is part of the research undertaken with the financial support of the Consolidated Research
Group 2014-SGR-1395, Xarxa de Referéncia en Economia Aplicada (XREAP), the competitive pro-
ject ECO2015-68061-R funded by the Ministry of Economics and Competitiveness (Spanish Govern-
ment), and by European FEDER funds. We are grateful to Veronica Gombau and Anna Rovira for their
research support. The authors would like to thank the two anonymous reviewers for useful suggestions
and comments. The usual disclaimer applies.

Sugerencia de citacién: Segarra-Blasco, A., Teruel, M., & Jové-Llopis, E. (2018). High-growth firms in
European countries: The role of innovation. Cuadernos de Economia, 37(75), 637-670. doi: 10.15446/
cuad.econ.v37n75.67721

Este articulo fue recibido el 13 de septiembre de 2017, ajustado el 21 de diciembre de 2017, y
su publicacion aprobada el 24 de enero de 2018.

637


https://doi: 10.15446/cuad.econ.v37n75.67721
https://doi: 10.15446/cuad.econ.v37n75.67721

638 Cuadernos de Economia, 37(75), nimero especial 2018

countries becoming an HGF, non-technological innovations are a key determinant
for Mediterranean countries, and in New EU members the drivers are more related
to firm characteristics and international trade.

Keywords: High-growth firms, firm growth, innovation, European countries.
JEL: L11, L25, 030, O52.

Segarra-Blasco, A., Teruel, M., & Jové-Llopis, E. (2018). Empresas de alto cre-
cimiento en paises europeos: el rol de la innovacion. Cuadernos de Economia,
37(75), 637-670.

Este articulo analiza el efecto de 1a I+D y la innovacién sobre la probabilidad de que
una empresa se convierta en una High-Growth Firm (HGF) para un conjunto de datos
del Community Innovation Survey 2010. Agrupando distintos paises de la Unién
Europea en tres clisteres —Core, Mediterranean, y New EU countries— los resul-
tados muestran claras diferencias. En los core countries, las innovaciones tecnolégi-
cas facilitan la probabilidad de convertirse en HGF, mientras que las no tecnolégicas
son determinantes clave en los Mediterranean. En los new EU countries los factores
estan mas relacionados con caracteristicas de la empresa y el comercio internacional.

Palabras clave: High-growth firms, crecimiento empresarial, innovacién, paises
europeos.
JEL: L11, L25, 030, O52.

Segarra-Blasco, A., Teruel, M., & Jové-Llopis, E. (2018). Entreprises a forte crois-
sance dans les pays européens : le role de I’innovation. Cuadernos de Economia,
37(75), 637-670.

Cet article analyse ’effet de ’innovation, de la recherche et du développement
en termes de probabilité pour qu'une compagnie devienne une entreprise a forte
croissance. Les microdonnées utilisées proviennent de 1’enquéte Community
Innovation de Eurostat et couvrent la période 2008-2010. Nous classons les pays
de I’Union européenne en trois groupes : pays principaux, pays méditerranéens
et nouveaux membres. Nos résultats montrent qu’il existe de grandes différences
entre chaque groupe. Les innovations technologiques augmentent la probabilité de
ce que les compagnies des pays principaux se transforment en entreprises a forte
croissance, les innovations non technologiques sont un élément déterminant pour
les pays méditerranéens et, pour les nouveaux membres de 1I’UE, les facteurs de
la croissance dépendent davantage des caractéristiques de chaque entreprise et du
commerce international.

Mots-clés: entreprises a forte croissance, croissance de 1’entreprise, innovation,
pays européens.
JEL:L11,L25, 030, O52.
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Segarra-Blasco, A., Teruel, M., & Jové-Llopis, E. (2018). Empresas de alto cres-
cimento nos paises europeus: o papel da inovacio. Cuadernos de Economia,
37(75), 637-670.

Este artigo analisa o efeito da inovagdo, a pesquisa e o desenvolvimento em termos
da probabilidade de uma empresa se tornar uma empresa de alto crescimento. Os
microdados usados vém da pesquisa Community Innovation de Eurostat e cobrem o
periodo 2008-2010. Classificamos os paises da Unido Europeia em trés grupos: pai-
ses centrais, paises mediterranicos e novos membros da UE. Nossos resultados mos-
tram que existem grandes diferencas entre cada grupo. As inovagdes tecnoldgicas
promovem a probabilidade de que as empresas dos paises centrais se tornem empre-
sas de alto crescimento, as inovagdes ndo tecnoldgicas sdo um fator determinante
para os paises do Mediterraneo e, para os novos membros da UE, os promotores de
crescimento estio mais relacionados com as caracteristicas de cada empresa e com o
comércio internacional.

Palavras-chave: empresas de alto crescimento, crescimento empresarial, inova-
¢do, paises europeus.
JEL: L11, L25, 030, O52.
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INTRODUCTION

The incorporation of new EU countries at the beginning of the 21* century has bro-
ken the equilibrium that existed between the Core and the Mediterranean econo-
mies. This process has created a new scenario in which transition economies have
attracted an increasing amount of intra-European FDI flow, which facilitates firm
entry. Based on this scenario, this paper analyses the drivers of innovation activi-
ties and the factors that promote the appearance of High-Growth Firms (henceforth
HGFs) in thirteen EU members. We observe that the different business conditions
in EU countries increases the heterogeneity on a country level. One of the main
reasons for this is that factors which may act as an incentive for the emergence of
HGFs in some developing countries may become a barrier in others.

R&D and innovation activity is one potentially positive factor that may boost a
firm’s growth. Direct and positive links between R&D, innovation, and produc-
tivity play a crucial role in developed countries (Mohnen, Mairesse, & Dagenais,
2006) while in developing countries the situation is more complex and heterogene-
ous. In the latter, firms find it difficult to build innovative networks in which infor-
mation and knowledge help them to invest in R&D (Raffo, Lhuillery, & Miotti,
2008).!

The relative position of each country, institutional quality and the technological
context affect the HGFs’ growth capacity and their ability to invest in R&D activ-
ities (Holzl, 2009). Recently, Daunfeldt, Elert and Johansson (2016), Krasniqi and
Desai (2016) and Brown, Mawson and Mason (2017) have noted that these condi-
tions are important for all countries, and they may cause non-homogenous impacts
of R&D on firm growth.? This has been relevant since the promotion of R&D and
innovation to foster HGFs and the development of a better manufacturing struc-
ture have become key issues in the current European objectives.

In this paper, we analyse the impact of innovation outputs on the likelihood of
manufacturing firms becoming HGFs. We consider that the effect of innovation on
firm growth differs between countries according to the macro conditions of each
country and their distance with respect to the technological frontier.

To carry out our empirical analysis, we use a detailed dataset from the Commu-
nity Innovation Survey (henceforth CIS), provided by Eurostat, covering the
period 2008-2010 for thirteen European countries. Furthermore, we classify
the EU countries into three clusters: Core countries, Mediterranean countries, and
New EU countries. According to the characteristics of the data, we have applied

! Crespi and Zuniga (2012), using micro-data from innovation surveys across six Latin American
countries (Argentina, Chile, Colombia, Costa Rica, Panama, and Uruguay), examine the determi-
nants of technological innovation and the impact it has on productivity. They found that firm-level
determinants of innovation are more heterogeneous than in developed countries.

2 Similarly, Bravo-Biosca (2010, 2011) draws attention to entry and growth barriers and suggests
structural reforms (product, labour, land, and financial barriers) to overcome differences between
countries.
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a biprobit model to calibrate the effects that technological (product and process
innovations) and non-technological (organizational and marketing innovations)
innovations have on the capacity of European firms to become HGFs. This allows
us to control for unobserved characteristics that may potentially and simulta-
neously affect whether a firm becomes a manufacturing HGF, in addition to its
capacity to innovate.

Our main results suggest that technological innovations increase the probability
of becoming an HGF for a Core country while non-technological innovations are
a key determinant for Mediterranean countries. Conversely, with respect to manu-
facturing firms in New EU Member countries, the more crucial variables are those
closely related to firm characteristics and their internationalization. Hence, our
paper sheds light on how the context where a firm operates may determine its capa-
city to grow and become an HGF. This approach is particularly of interest in the
EU, where the incorporation of New EU members has considerably increased
the heterogeneity among sectors and countries.

Our main contributions are the following: Firstly, we show evidence of the linkages
between R&D and innovation and the probability of becoming an HGF for a group
of New EU members. Secondly, our results shed light on how the higher intensity of
manufacturing industries in New EU member countries has increased the presence
of HGFs there. Finally, our results offer information on the key role that the trans-
ference of knowledge and innovation play so that manufacturing firms can become
HGFs in those countries that have more robust Innovation Systems.

The paper is organized as follows: The second section, based on each country’s
characteristics, describes the literature on firm growth and the different role inno-
vation plays. The third section presents the database and the main statistics. The
fourth section explains the econometric methodology. Finally, the paper concludes
with the main results and the resulting policy implications.

LITERATURE REVIEW

High-growth firms and innovation

Since Birch’s (1979) seminal work, economists and policy-makers have paid con-
siderable attention to HGFs.? Firms’ innovative effort is key among the many factors
analysed in the literature on firm growth (see Audretsch, Segarra-Blasco, & Teruel,
2014). According to the Schumpeterian theory of creative destruction, HGFs are
created by entrepreneurs who can cope with market opportunities, develop their
ideas, and transform them into innovations that will result in the rapid growth.
Their capacity to generate new jobs and exploit their competitive advantages

3 There is no commonly accepted definition for ‘high-growth’ firms (Parker, Storey, & van Wit-
teloostuijn, 2010). The literature refers to fast-growth firms (Almus, 2002; Deutschmann, 1991;
Storey, 1994), high-growth impact firms (Acs, Parsons, & Tracy, 2008), high-growth firms (Schre-
yer, 2000), “superstar” fast-growth firms (Coad & Rao, 2008), rapidly expanding firms (Schreyer,
2000), and gazelles (Birch, 1981).
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represents a shake-out in the market distribution. Analysing the relationship
between innovation and firm growth is of particular interest since HGFs that inno-
vate face higher risks (Coad & Rao, 2010).

Firms’ innovative performance promotes the development of their internal capa-
bilities and this is a key factor in consolidating their market position. In a simi-
lar vein, Mason and Brown (2013) and Brown and Mawson (2016) highlight the
importance of promoting “dynamic capabilities” rather than resource acquisition.
Hence, it seems that innovative behaviour may be key to generating and fostering
HGFs. Consequently, we might expect policy-makers to emphasize the generation
of those “dynamic capabilities”, which will lead firms to adapt and grow rapidly.*

It is unclear how, or even whether, firms’ innovative capabilities directly impact
their growth. This issue is even less clear when we observe HGFs. Early papers
(Geroski & Machin, 1992; Storey, 1994) found a positive relationship between
innovating firms and fast growth rates, but Smallbone, Leig, and North (1995)
demonstrate that product management and market development are the factors
that most consistently distinguish HGFs from other firms. More recently, Cuc-
culelli and Ermini (2012) found product innovation had a positive impact on sales
growth while Colombelli, Haned, and Le Bas (2013) show an unambiguous posi-
tive association between product, process, and organizational innovation and sales
growth.” Hence, R&D and innovation performance are expected to have posi-
tive effects on a firm’s growth; its innovation output, which reinforces its mar-
ket position and; consequently, increasing its sales and expanding the labour force
required for new production. Secondly, innovative performance potentially has no
impact when new products or processes substitute the previous ones without ha-
ving been changed.

Finally, new processes or non-technological innovations may have a negative
impact on firm growth. For instance, innovations may entail adjustment costs or
even reduce the number of workers (for example, the substitution of the labour
force with machinery). However, even in this case, the long-term impact may be
positive if there is an increase in productivity and a fall in price, which results in
an increase in demand. These results are in line with the negative impact that inno-
vation activity has on the lower quantiles growth distribution (Coad & Rao, 2008;
Coad, Segarra, & Teruel, 2016; Segarra-Blasco & Teruel, 2014).

Heterogeneity at country level

In general, previous analyses of the determinants of a firm’s HGF propensity have
focused on individual countries. However, countries differ in terms of their market
structure and institutional framework; consequently, innovation may play different

4 Previous empirical evidence confirms that HGFs are more R&D intensive (Coad et al., 2016;
Segarra-Blasco & Teruel, 2014). According to Mazzucato and Parris (2015, pp. 15), “HGFs have
the most to gain from increasing their R&D intensity. However, the benefits of investing in R&D
are conditional on the competitive environment, even for firms in the top growth quantiles”.

3> For R&D or patents, there is broader evidence from authors such as Bottazzi, Dosi, Lippi, Pam-
molli, and Riccaboni (2001), Coad et al., (2016), Segarra-Blasco and Teruel (2014) and Stam and
Wennberg (2009).
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roles in the generation of HGFs. However, there has not been much work under-
taken that analyses cross-country behaviour (Brown et al., 2017); the most out-
standing exceptions come from Bravo-Biosca (2010, 2011), Bravo-Biosca,
Criscuolo and Menon (2016), Holzl (2009), Krasniqi and Desai (2016), Navaretti,
Castellani and Pieri (2014), Schreyer (2000), Segarra-Blasco, Teruel-Carrizosa,
and Jové-Llopis, (2016), and Teruel and de Wit (2017).

Schreyer (2000) analysed the behaviour of HGFs for OECD countries at industry
level in the 1980s and 1990s. His results show that HGFs are more R&D intensive.
Bravo-Biosca (2010, 2011) analysed the industrial behaviour of twelve OECD
countries between 2002 and 2005. His focus is on the relationship between total
factor productivity (TFP) growth and the growth distribution. He finds that coun-
tries with a larger share of firms that remain static show lower productivity growth.

Meanwhile, Teruel and de Wit (2017) explore data from seventeen OECD countries
between 1999 and 2005. These authors focus on the incidence of macroeconomic
determinants from three driving forces behind high growth: entrepreneurship,
institutional settings, and opportunities for growth. Ho6lzl (2009) explores data
from sixteen countries during the period 1998-2000. He finds that HGFs exhibit
a greater R&D intensity than non-HGFs in countries closer to the technological
frontier. Similarly, Segarra-Blasco et al., (2016) analyse the effect innovation has
on the capacity to become an HGF using CIS microdata covering the 2006-2008
period for fifteen European countries that was provided by Eurostat. They exa-
mine HGFs in countries that invest heavily in R&D in comparison with those with
a lower level and found that drivers to innovate and become an HGF differ across
EU member countries. In leader countries, HGFs are related to R&D and innova-
tion, whereas in laggard countries HGFs depend on firms’ characteristics and mar-
ket dynamics.

Similarly, for a sample of French, Italian, and Spanish manufacturing firms with
more than ten employees in the period from 2001 to 2008, Navaretti et al., (2014)
found that in HGFs the number of employees in R&D activities and graduates is
positively correlated with firm growth in upper quantiles. Hence, their evidence
supports the thesis that HGFs will be positively affected by their innovation capa-
bilities. More in line with our analysis, but using macroeconomic data for 26 tran-
sitional countries between 1998 and 2009, Krasniqi and Desai (2016) highlight the
influence that formal and informal institutions have on the share of HGFs. Their
results also highlight the importance of the velocity of transition and the influence
of these institutional factors.

From a complementary perspective, Bravo-Biosca et al., (2016) examine the
impact of employment protection legislation and financial institutions on firm
growth dynamics using a recently-developed database that captures the full dis-
tribution of firm growth rates across several countries (the United States, Canada,
and eight European countries: Austria, Denmark, Finland, Italy, the Netherlands,
Norway, Spain and the United Kingdom). Their empirical analysis shows that both
employment protection legislation and financial institutions have a heterogeneous
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impact across the distribution of firm growth, and therefore, have an impact on
the speed of the resource reallocation process. Finally, from a set of African coun-
tries, Goedhuys and Sleuwaegen (2010) analyse the growth performance of a large
set of entrepreneurial firms and the determinants of HGFs in eleven Sub-Saharan
African countries with a sample of firm-level data collected by the World Bank
Investment Climate Survey. They found that public intervention should aim to
raise capabilities through an improved educational system that upgrades the skills
of both the entrepreneurs and the labour force.

Although the relationship between innovation and HGFs has been examined for
countries that have been integrated into the EU for some time, this evidence does
not exist for new members. Following the classification adopted by Hoélzl (2009),
we have distributed the thirteen European countries included in our dataset into
three groups that present different levels of technological development: Core
countries, Mediterranean countries, and New EU countries.®

Recent empirical studies have found that the institutional and technological con-
texts in which European firms operate affect not only HGFs’ growth capacity but
also their capacity to invest in R&D activities. Holzl’s (2009) findings support the
importance of a country’s technological development so that R&D has an inci-
dence on HGFs. His results point out that, in technologically developed countries,
HGFs are more R&D intensive that non-HGFs. Firm’s incentives to invest in R&D
and the innovation outcomes vary widely among countries. In developing coun-
tries, firms have fewer incentives to invest in R&D since the risk is higher and the
returns appear only after long periods. In these countries, innovative firms invest
less in R&D and are more prone to invest in technological development. They
also acquire machinery and imitate rather than innovate. More frequently, firms
in less developed countries introduce more incremental innovations and register
fewer patents. On the macroeconomic level, Krasniqi and Desai (2016) found evi-
dence of the positive influence innovation has on the existence of HGFs in vari-
ous countries.

The incorporation of New EU members

Over the last two decades, the Eastern European emerging and transition econo-
mies have experienced an important structural change. However, the starting point
of the Eastern economies is diverse. Before the transition period, the Czech Repub-
lic was already R&D oriented, Hungary and Poland had a high share of R&D, and
Hungary was technologically open (Radosevic & Auriol, 1999).

The transition process from the post-socialist period to EU institutional rules has
been complex and difficult, especially on the institutional level. One key institution

® Verspagen (2010) found important differences in terms of innovation and growth dynamics bet-
ween European regions and proposed four geographical groups: Southern Europe, Eastern Eu-
rope, and two groups in Western and Northern Europe. This proposal is closely aligned with the
European countries grouping that this work used.
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to foster innovation capabilities and the capacity to grow is the Innovation Sys-
tem. Individual companies, domestic businesses, and sectoral determinants pri-
marily drive the Innovation Systems of these New EU countries. As Radosevic
(1999) remarks, the innovation patterns at firm and sector level are diverse. Addi-
tionally, the links between firms’ innovation patterns and Innovation Systems are
weak and differ between sectors and countries. Hence, the transition that these
New EU countries have experienced is a discontinuous process which may affect
the capacity of their economies, in terms of innovation, to catch up with the deve-
loped economies.

Foreign direct investment (FDI) is a potential booster of the Innovation System in
new countries. For a panel of sixteen Eastern European transition countries, Kram-
mer (2009) found that the globalization and the integration of the EU highly faci-
litate the development of innovations through FDI inflows and trade. In this sense,
the slow removal of trade barriers, reduction of bureaucracy, and advances in go-
vernance decreased transaction costs, which facilitated the inflow of FDI.

These countries need to develop the broad range of institutions and policies that
are necessary to create conditions for favourable economic growth to catch up
with more developed economies (Globerman & Shapiro, 2002). In this sense,
inadequate bureaucracy is a deterrent to foreign investors as increased transaction
costs adversely affect the profitability of investment projects. Bevan and Estrin
(2004), using panel data on bilateral flows of FDI between 1994 and 2000, observe
that the most important influences on the FDI flows from EU countries to New EU
members are unit labour costs, market size, and proximity; the host country risk is
a not significant determinant.

In general, Eastern European countries that have a large market, good infrastruc-
ture, transparent institutions, and an educated labour force are more likely to
receive more FDI from traditional EU countries in the tradable sectors (Glober-
man & Shapiro, 2002; Kinoshita, 2011).

According to Bevan and Estrin (2004), countries that have successfully imple-
mented transition policies have been promised a relatively speedy EU mem-
bership, which further accelerates FDI and, in turn, generates more growth and
development. In contrast, countries that were less successful in implementing tran-
sition policies attracted fewer FDI inflows from EU members. Despite the growth
of FDI inflows to the New EU members, the empirical evidence shows that, dur-
ing in the 1990s, there was a clear negative impact on the amounts of FDI inflows
received by traditional European countries (Brenton, Di Mauro, & Liicke, 1999).

Furthermore, the incorporation of New EU members has led to the relocation of
parts of their production chain from the Mediterranean countries to new Euro-
pean countries. This relocation has produced negative effects on production and
employment growth in Mediterranean countries, especially for the services sec-
tor and in their most traditional industries. The impact has not been positive for
employment in technologically intensive manufacturing industries and business
services (Savona & Schiattarella, 2004). In fact, this relocation process has caused,
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according to Pianta, Lucchese and Nascia (2016), Mediterranean countries to have
very few leading firms in global markets. They have also experienced a continuing
loss of ownership of major firms to foreign investors.

Table 1 shows data on how New EU members have had a greater capacity to trans-
form their manufacturing activities and to preserve higher levels of industrializa-
tion than other EU countries. In the EU, the share of manufacturing value added
has decreased nearly five points in the Core countries, the Mediterranean coun-
tries, and the New EU members. The cluster of New EU members has had to go
through a major adjustment process but, nonetheless, the share of the manufactur-
ing activities is still larger than in the other countries.

Since the 1980s the importance of the manufacturing industry has considera-
bly declined. The impact of the current recession has exacerbated this situation.
Within this context, the EU’s goal to increase manufacturing shares to 20% of
GDP by 2020 should be a main objective in terms of European countries’ indus-
trial policy. However, according to the dynamics registered over recent years, this
objective often appears to be unattainable.

Table 1 presents the development of high technology exports. The data is explicit.
While in the Core countries, the importance of technology-intensive exports remains
stable, for the New Members, high-tech exports have increased to a level of ten per
cent of total exports, and for the Mediterranean countries, these exports remain at a
moderate percentage that barely exceeds five percent. This evidence highlights those
asymmetries that have occurred since the recession in the European Union.

The slowdown experienced by European manufacturing industries has not simi-
larly affected all countries in the European Union. Furthermore, these differences
have increased in European economies with the incorporation of the emerging and
transition economies in Central and Eastern Europe into the European Union. Dur-
ing this process of an increasing openness towards Eastern European countries,
the traditional equilibria among the economies that form the Core and the Medi-
terranean countries has shifted considerably.

This trend poses a challenge for the EU. Therefore, analysing the occurrence of
HGFs in the manufacturing sector may be interesting, especially when we under-
take a comparison between the Core, the Mediterranean countries, and the new
EU members. We assume that firms in more advanced countries are more closely
related with R&D investment and the innovative activity of the firm while firm
specific characteristics and institutional framework will be key for the appearance
of HGFs in New European countries. The Mediterranean countries are suffering
from the constraints of the current crisis and their lack of innovative capabilities.
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Table 1.
Manufacturing Share and High-Tech Exports in European Countries. 1995-2015.

Manufacturing share (% of total GDP)
Cluster countries 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

European Union (28) 16.52 | 16.07 | 14.73 | 15.41 | 15.74 | 15.47 | 15.48 | 15.60 | 15.92
Core countries 15.66 | 15.28 | 14.05 | 14.85 | 15.19| 15.00 | 15.04 | 15.07 | 14.89

Mediterranean countries | 15.97 | 15.43 | 13.80 | 14.22 | 14.36 | 14.10 | 14.23 | 14.44 | 14.77
New EU Members 20.24 | 19.63|18.76 | 19.22119.82 | 19.72 | 19.46 | 20.46 | 20.73

Exports of high technology products (% of total exports)
European Union (28) 16.10 | 15.40(17.10| 16.10 | 15.40| 15.70 | 15.30 | 15.70 | 17.00
Core countries 16.57 |16.3919.16 | 17.01 | 15.51 | 16.50 [ 15.40 | 15.49 | 16.26

Mediterranean countries | 5.35 | 535 | 520 | 4.73 | 4.60 | 448 | 450 | 4.80 | 5.18
New EU members 7.10 | 7.86 | 8.62 | 9.13 | 899 | 8.70 | 9.72 | 9.32 |10.60

Note: Core countries include Belgium, Denmark, Germany, France, Luxembourg, the Neth-
erlands and the UK; Mediterranean countries include Greece, Italy, Portugal and Spain; and
New EU countries include Bulgaria, the Czech Republic, Estonia, Croatia, Cyprus, Latvia,
Lithuania, Poland, Romania, Slovenia and Slovakia.

Source: Eurostat.

THE DATABASE AND SOME DESCRIPTIVE
STATISTICS

Database

Following the guidelines set out in the Oslo Manual developed by the OECD
-Eurostat (2005), several countries have designed a common questionnaire, the
CIS, for firms’ innovation activities. CIS surveys are carried out every two years
by EU member states as well as several other non-EU countries (e.g. Norway, Ice-
land). Hence, the CIS facilitates access to a range of information related to how
European firms innovate. Since the data are only available for a limited set of EU
members’ states, scholars must focus their work on a restricted sample of coun-
tries. Although the database provided by Eurostat presents some limitations (such
as the lack of representativeness at country level, among countries close to the
technological frontier, and the high presence of dichotomous variables), the final
source allows a series of relevant conclusions to be reached.

Our database is limited to CIS 2010, which covers the period 2008-2010. This
paper analyses the determinants of HGFs using an extensive sample of firms
belonging to thirteen countries classified into three clusters according their gap
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with the European technological frontier: Core country (Germany), Mediterranean
countries (Portugal and Spain), and New EU members (Bulgaria, Croatia, Cyprus,
Czech Republic, Estonia, Hungary, Lithuania, Romania, Slovenia and Slovakia).

The main advantages of the CIS are: i) it contains detailed information on the inno-
vation behaviour at firm level in much greater detail than in other datasets; ii) CIS
data are internationally comparable based on a common survey questionnaire and
methodology. However, there are also some drawbacks. First, CIS is a cross-sec-
tional dataset. Second, CIS data has little financial information, which is a cru-
cial variable for firm growth. Finally, and most importantly, the country coverage
varies substantially depending on the indicators considered. This limits our capa-
city to incorporate variables that are available for some countries but not for others.

Finally, our database was subject to a filtering process. First, we selected firms
from the manufacturing sectors (Divisions 10-33 NACE classification). To control
for outliers, we restricted observations to those firms with a growth or decline of
sales and employees under 250% per year. Although the filtering process reduced
the initial database from 97,496 to 40,822 firms, the sampling improved the data
consistency.

Descriptive statistics

The definition of HGFs follows the criteria adopted by the OECD and Eurostat
in the Manual on Business Demography Statistics (Eurostat-OECD, 2007, pp.
61) which defines HGFs as: “All enterprises with average annualized growth in
employees (turnover) greater than 20% a year, over a 3-year period, and with 10
employees at the beginning of the observation period”. The CIS data do not include
the number of employees (only a variable recoded between three size classes:
firms with 10-49, 50-249, and 250 or more employees); it also does not contain
information about turnover. Given the restrictions of our database, we identify
HGFs as firms with a turnover growth equal to or greater than 20% between 2008
and 2010. We deflated this variable using an industrial price index.

Our final data contains 40,822 firms, of which 3,377 (8.27%) were HGFs (Table 2).
The percentage of HGFs in the Core countries is 5.73%, in the Mediterranean coun-
tries is 5.24%, while, in the New EU countries is equal to 10.81%. The difference
in the percentage of HGFs in the Core and Mediterranean countries versus the New
EU countries may be explained in part by the fact that New EU countries are be-
nefitting from still being in a process of economic convergence and having weaker
market structures.
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Table 2.
CIS Samples by Countries
Countries Number Number of HGFs Sales growth
of firms firms (%) (%) 08-10 (%)
Core country
Germany 2,809 6.88 5.73 1.42
Mediterranean countries
Portugal 3,226 7.90 7.19 -0.57
Spain 13,140 32.19 4.76 -9.17
New EU members
Bulgaria 7,468 18.29 13.83 -0.53
Croatia 1,038 2.54 6.45 -10.07
Cyprus 298 0.73 12.75 5.44
Czech Republic 3,115 7.63 6.90 -4.71
Estonia 719 1.76 7.93 -5.74
Hungary 2,544 6.23 7.67 -5.11
Lithuania 723 1.77 13.55 -0.62
Romania 4,123 10.10 11.76 -11.11
Slovakia 708 1.73 13.28 4.56
Slovenia 911 2.23 8.34 -0.16
TOTAL 40,822 100.00 8.27 -5.47

Source: Authors’ own calculations based on CIS2010, Eurostat.

Table 3 shows the main features that distinguish HGFs between the three country
clusters that are considered in this study:

a) Eastern countries’ moderate propensity to invest in R&D or cooperate
in R&D projects with other partners reflect the weakness of their Inno-
vation Systems at the regional and country level to facilitate innovation
activities in their local firms.

b) Firms in Core and Mediterranean countries introduce more innovations,
both technological and non-technological, than New EU members. Fur-
thermore, countries that have been integrated into the EU project for
many years receive more public funds that New EU members.
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Table 3.
Descriptive Statistics by Country Groups (mean values)

Whole sample Core Mediterranean | New EU members

HGF 0.0818 0.0573 0.0524 0.1089
Innovative 0.5180 0.8276 0.6139 0.4053

Innovation input

intRD 0.2433 0.5774 0.3064 0.1523
extRD 0.1263 0.3075 0.1538 0.0819
Cooperation 0.1477 0.3104 0.1583 0.1186
Cooperation partners
Internal 0.0521 0.0961 0.0487 0.0490
Market 0.1196 0.2168 0.1226 0.1048
Institutional 0.0836 0.2107 0.0981 0.0567

Innovation output
Techlnnov 0.4174 0.7130 0.5303 0.2937
Non-TechInnov 0.3564 0.5592 0.3987 0.2980

Individual characteristics

Size
Size <50 0.5811 0.3819 0.6473 0.5568
Size 50-249 0.3170 0.3221 0.2883 0.3381
Size >249 0.1017 0.2958 0.0642 0.1049
Group 0.2560 0.4179 0.2622 0.2303
Public funds
Regional 0.0540 0.1206 0.1060 0.0060
National 0.0914 0.1723 0.1233 0.0573
EU 0.0388 0.0744 0.0241 0.0450
Export 0.5994 0.6361 0.6325 0.5697
Aggregate determinants
Sectoral value added -0.0750 0.0205 -0.1405 -0.0379
MES 23.4487 619115 16.7945 23.4885
Sectoral productivity 5.3519 6.2408 5.9616 4.7755
Observations 40,822 2,809 16,366 21,647

Source: Authors’ own calculations based on CIS2010, Eurostat.
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Table 4 presents statistics for HGFs and Non-HGFs in the three groups of coun-
tries. The table’s main characteristics are the following:

a) The proportion of those HFGs that state they are engaged in R&D activ-
ities is greater in the Core and Mediterranean countries than in New EU
member countries. HGFs in countries close to the technological fron-
tier that are involved in R&D also undertake more intensive cooperation
agreements than HGFs in countries that have recently been integrated
into the EU.

b) In contrast, HGFs in New EU Member countries are less innovative
as they have a lower percentage of R&D effort and technological and
non-technological innovation in comparison with Core and Mediterra-
nean countries.

¢) In general, the HGFs in Core and Mediterranean countries are more
innovative, more active in investing in R&D, cooperate more in R&D
projects with other firms or institutional partners, and are more likely to
receive regional and national public funds.

d) However, in New EU Member countries, Non-HGFs are slightly more
innovative than HGFs. They are more likely to invest larger amounts in
R&D (internal and external) and cooperate more in R&D projects with
other partners. Moreover, Non-HGFs in New EU countries export less
than HGFs.

In short, the values reflected in the three clusters of countries, together with the
substantial significance of the t-test, suggest that the profiles of HGFs and non-
HGFs from countries that have been EU members for longer periods of time differ
slightly from those in New Member countries.

ECONOMETRIC MODEL

We apply a bivariate probit as the econometric methodology to analyse the effect
that innovation activity has on the probability of becoming an HGF. Since our
database is cross-sectional, our estimations will not be able to capture the impact
that innovation has on the probability of being an HGF. Hence, we consider a
simultaneous model in which the innovation inputs, innovation outputs and the
capacity of the firm to become an HGF are interrelated.

Our model follows the CDM approach (Crepon, Duguet, & Mairesse, 1998) where
the firm makes an effort to innovate, which has an impact on innovation output
and, thus, there is an impact on firm performance. Hence, our model is composed
of two equations:

Innov, = Xl.ﬁﬁ“ +v,,intRD, , +y,extRD,, +Z,.’,,ﬁ12 +e,, (1)

HGF;[ = X[:ﬁZI +V211””0Vf,z +82[,z 2
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el 7]

Equation (1) estimates the probability that a firm innovates.” [nnov is a dummy vari-
able equal to 1 if the firm reports having introduced new or significantly improved
technological or non-technological innovations between 2008 and 2010. As explana-
tory variables specific to this equation, we include the innovation inputs such as the
internal R&D (intRD) and external R&D activity (extRD) and a set of explanatory
variables (Z). These belong to the different types of cooperation partners such as
whether the firm cooperates with other firms within the enterprise group (Internal),
suppliers, clients, competitors or private R&D institutions (Market) or universities,
public research organizations, or technology centres (Institutional).

and where

Equation (2) calculates the probability of being an HGF. HGF is a dummy variable
equal to 1 if the firm is an HGF as measured in terms of sales. In this second equa-
tion, we have distinguished between our main explanatory variable between tech-
nological (TechInnov) and non-technological innovations (Non-TechInnov) during
the 2008-2010 period.

Both equations control for common explanatory variables (X). First, we introduce
firm characteristics such as firm size (dummies that identify firms between 50
and 249 employees and those with 250 or more employees), if the firm belongs
to a group, if the firm exports or cooperates, and if it has received public funds
(at regional, national, or EU level). Finally, we include macroeconomic variables
such as sectoral valued added, sectoral minimum efficient scale, sector producti-
vity, country dummies and sectoral dummies.

We assume that ¢, are independently and identically normally distributed residuals.
The parameter p identifies the correlation between the disturbances and accounts
for omitted or unobservable factors that simultaneously affect the decision to inno-
vate and the likelihood of becoming an HGF.?

Our results show that the coefficient p is significantly different to 0 when we simulta-
neously estimate all the countries. However, when we break this down using our three
categories of country, the parameter is not significant. We present the joint results, but
our results remain similar when we estimate the univariate probit models.

The bivariate probit regression model has several advantages. First, it allows the pro-
pensity to innovate and the capacity to become an HGF to be estimated together. Se-
cond, it allows unobserved common determinants to be controlled. The prob-
ability of innovating and the probability of becoming an HGF must be estimated

7 See the definitions of variables in Table A.1 and Table A.2 for the correlation matrix.

8 If p is equal to 0, the probability of becoming an HGF will not be correlated with the error term in
Equation (1) and the probability of innovating will not be affected by the error term in Equation
(2). Whereas, if p is different from 0, a joint estimation is required to obtain consistent estimates.
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simultaneously since there may be unobserved characteristics that explain the a firm’s
capacity to innovate and their capacity to become an HGF (see for instance Coad et
al., (2016); Segarra-Blasco and Teruel (2014). Also, Decker, Haltiwanger, Jarmin and
Miranda, (2016) recently pointed out the relationship between the presence of Young
Innovative Companies (YICs) and HGFs.

Furthermore, the uncertainty associated with the innovation output also depends
on unobservable firm-specific risk factors, which may affect the capacity of a firm
to introduce its goods into the market and, consequently, this may affect its capa-
city to become an HGF.

RESULTS

Table 5 reports the results of the average marginal effects from the innovative
activity determinants and being an HGF (in terms of sales). We report the marginal
effects for the whole database and for the three groups of countries considered in
this study (Core, Mediterranean and New EU members).

The following observations are the main results for the determinants that affect the
probability of being an innovative firm: In terms of the impact the R&D invest-
ment has on the probability of innovating, the estimation across all country clusters
shows a positive and highly significant relationship between investments in inter-
nal and external R&D as well as the probability of introducing both technological
and non-technological innovations.

The role assigned to the characteristics of firms is in line with previous results.
First, medium and larger firms show a larger propensity to innovate than small
firms. Second, firms belonging to a group are more likely to innovate, especially
in Mediterranean and New member countries. This may be because firms belong-
ing to a group have greater support in carrying out innovative activities. Third,
firms that cooperate and export show a greater correlation with being an innova-
tive firm. Institutional cooperation seems to be more important for Core country
firms whereas Mediterranean firms rely more on market cooperation such as com-
petitors, suppliers, or clients. In contrast, cooperation with other firms that belong
to the group and with competitors, suppliers, or clients positively affects New EU
member countries’ ability to innovate.

In terms of access to public funds, we observe that this variable has a positive cor-
relation with the likelihood of being an innovative firm (both technological and
non-technological) in all countries. The availability of regional public funds seems
to be influential for Core firms while both regional and national public funds are
important for Mediterranean countries. Furthermore, in addition to regional and
national public funds, EU subsidies show a greater correlation with the probabil-
ity of being an innovative firm in the New EU member group.
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Table 5.
Average Marginal Effects of Bivariate Probit of the Probability of Innovating and
the Probability of Becoming an HGF

Whole Core Mediterranean | New EU members
sample country countries Countries
Probability of becoming an HGF
Innovation output
TechInnov -0.0003 0.0335% 0.0080 -0.0077
(0.004) (0.014) (0.005) (0.007)
Non-TechInnov 0.0126** 0.0112 0.0160%** 0.0070
(0.004) (0.010) (0.004) (0.007)
Individual characteristics
Size
Size:50-249 -0.0125%** | -0.0385%* -0.0140%* -0.0069
(0.003) (0.012) (0.004) (0.005)
Size>249 -0.0204*** | -0.0681%*** | -0.0282%%** 0.0025
(0.004) (0.013) (0.006) (0.008)
Group 0.0151%%* 0.0183 0.01527%%%* 0.02097%*
(0.003) (0.010) (0.005) (0.005)
Cooperation 0.0004 0.0016 0.0039 -0.0015
(0.004) (0.011) (0.005) (0.009)
Public funds
Regional 0.0175%%* 0.0300* 0.0017 0.0466
(0.006) (0.012) (0.006) (0.002)
National 0.0002 0.0274* 0.0057 -0.0285*
(0.005) (0.012) (0.005) (0.011)
Europe 0.0043 -0.0124 0.0136 0.0083
(0.007) (0.016) (0.0101) (0.011)
Exports 0.0001 -0.0153 -0.0130%** 0.0193#%*
(0.03) (0.010) (0.004) (0.005)
Mediterranean countries 0.0020
(0.007)
New EU members 0.0290%#*
(0.008)

(Continued)
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Table 5.

Average Marginal Effects of Bivariate Probit of the Probability of Innovating and
the Probability of Becoming an HGF (continuation)

Whole Core Mediterranean | New EU members
sample country countries Countries

Probability of becoming an HGF

Aggregate determinants

Sectoral Value added 0.0082 -1.9933 0.0228 -0.0059
(0.005) (2.230) (0.051) (0.008)

MES 0.0003*#* 0.0008 -0.0001 0.0003*
(0.001) (0.001) (0.001) (0.001)

Sectoral Productivity -0.0273*** | -0.0649 0.0108 -0.0251%**
(0.002) (0.048) (0.018) (0.005)

Probability of innovating

Innovation input

IntRD 0.3613%%* | 0.2024*** | (.3275%** 0.4326%**
(0.013) (0.016) (0.008) (0.012)
ExtRD 0.1381#%* | (0.0444* 0.1050%** 0.2399%**
(0.013) (0.024) (0.016) (0.028)
Individual characteristics
Size
Size:50-249 0.0525%*%* 0.004 0.0587#*%* 0.0609%**
(0.004) (0.016) (0.008) (0.006)
Size>249 0.1195%%* | 0.0965%** | 0.1090%** 0.1182%*%*
(0.009) (0.018) (0.019) (0.012)
Group 0.0418%** 0.0185 0.0449%%* 0.051 1#**
(0.005) (0.016) (0.009) (0.007)
Cooperation partners
Internal 0.0942%%* -0.0261 0.0481 0.1156*
(0.030) (0.045) (0.045) (0.048)
Market 0.3129%%* 0.0476 0.2358%** 0.3961%**
(0.016) (0.030) (0.023) (0.0252)
Institutional -0.0519%* 0.0554 0.0082 -0.1316%*
(0.020) (0.030) (0.026) (0.043)

(Continued)
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Table 5.
Average Marginal Effects of Bivariate Probit of the Probability of Innovating and
the Probability of Becoming an HGF (continuation)

Whole Core Mediterranean | New EU members
sample country countries Countries

Probability of innovating

Public funds

Regional 0.1570*** | 0.0957* 0.1841#** 0.4753
(0.019) (0.039) (0.019) (0.112)
National 0.1095%*** 0.0280 0.0737#** 0.1907*#*
(0.015) (0.031) (0.018) (0.031)
Europe 0.1847%*%*%* 0.0012 0.0567 0.2107
(0.022) (0.050) (0.042) (0.027)
Exports 0.0971%** 0.0331%* 0.1205%** 0.0782%:4*
(0.004) (0.013) (0.006) (0.006)
Mediterranean countries | -0.1244%%%*
(0.0121)
New EU members -0.2420%**
(0.013)
Aggregate determinants
Sectoral value added 0.0158* | -7.7933%* 0.1645 0.0254*
(0.008) (2.819) (0.102) (0.010)
MES -0.0006*** | 0.0019%* -0.0056** -0.0001
(0.001) (0.001) (0.002) (0.002)
Sectoral productivity -0.0101* | -0.1565%* -0.0174 -0.0127
(0.004) (0.059) (0.040) (0.007)
Rho (p) -0.0431* -0.1601 -0.0407 -0.0358
(0.020) (0.106) (0.038) (0.027)
Wald test of y* 6321.69 6258.81 2622.63 2520.42
0.000 0.000 0.000 0.000
Observations 40,822 2,809 16,366 21,647

HGF high-growth firms

Core country: Germany; Mediterranean countries: Portugal and Spain; New EU members’
countries: Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Hungary, Lithuania, Roma-
nia, Slovenia, and Slovakia.



High-growth firms in european countries Agusti Segarra-Blasco et al. 659

Estimations control for country and sector dummies. *; **; *** indicate levels of signifi-
cance equal to 10.5 and 1 %. Robust standard errors in parentheses.
Source: Author’s own calculations based on CIS2010, Eurostat.

Concerning the aggregate variables, we observe that the sectoral value added
shows a significant positive impact on New EU members’ probability of innovat-
ing while the relationship is significant and negative for the Core country. The dif-
ferent impact shows that the firms that have a larger probability of innovating in
the New EU countries are in sectors with larger added value growth. In the Core
country, however, the capacity to innovate is negatively related to dynamism in
the sector. Similarly, the minimum efficient size (MES) has a different coefficient.
On the one hand, we observe a positive significant coefficient for firms in the Core
country while the sign becomes negative for the Mediterranean countries.

This result highlights the different nature of the sectors and market competition.
While sectors with higher average productivities show a positive association with
the probability of innovating, innovative firms show more innovation difficulties
in sectors which are dominated by large-scale firms. Finally, the sectoral produc-
tivity shows a negative impact on the probability of innovating, which is signifi-
cant only for the Core country.

Hence, our results provide a clear indication that there is a statistically significant
difference between country groups with regard to their own R&D and innovation
behaviour. This is in line with the sectoral differences at a country level.

Regarding the relationship between innovation and the probability of becoming
an HGF, our results suggest significant differences between country groups in line
with Segarra-Blasco et al., (2016).

First, we observe that technological and non-technological innovations are not
decisive determinants. Mainly, firms located in the technological frontier of Core
country and Mediterranean countries seem to rely more on technological innova-
tions and non-technological innovation, respectively. In contrast, in New EU coun-
tries, innovation outputs do not influence the probability of becoming an HGF.

Second, our results confirm previous empirical evidence on the negative relation-
ship between firm size and the probability of being an HGF. Hence, small firms
have a larger propensity to become an HGF in countries that have been incorpo-
rated in the EU project for many years.

Third, in Mediterranean and New EU member countries, those firms that belong to
a group also show a positive association with the likelihood of becoming an HGF.
However, the group variable does not influence HGF for the Core cluster.

Fourth, the export activity has relevant differences between the country clusters.
Although a negative relationship with being an HGF is found for Core and Medi-
terranean countries, international activity is positive and significant for Mediter-
ranean firms. In contrast, for New member firms, our results confirm the existing
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literature that shows firms with international activity are more likely to be an
HGF.? In line with these results, Du and Temouri (2015)the literature so far does
not adequately explore the link between HGFs and productivity. This paper inves-
tigates the empirical link between total factor productivity (TFP and Mason &
Brown, 2010) observe that HGFs are characterized by a larger internationalization
and integration in global value chains.

Concerning the aggregate determinants, the variables are only significant for the
New EU countries. First, we only observe a positive impact of MES on the proba-
bility of becoming an HGF for New EU members. This result highlights that these
countries have systemic barriers to foster the growth of the firms in the domestic
market. Hence, firms in sectors with a larger size have a higher capacity to inno-
vate. Finally, sectoral productivity shows a negative coefficient on the probabi-
lity of innovating. This implies that the capacity to introduce innovations is closely
related to the productivity gap that may exist in these countries.

Given these relationships, the results clearly confirm our conjecture that HGFs are
different for country groups that have been recently incorporated into the EU pro-
ject than for countries that have been incorporated for many years. While success
in innovation is closely related to previous investments in R&D and public funds in
all countries, being an HGF is associated with innovative activity at firm level
only in Core and Mediterranean countries (not in New member countries). HGFs
in transition countries are seen to differ somewhat from those near the technolo-
gical frontier because of issues such as being part of a group, undertaking an inter-
national activity, or having suitable partners within an enterprise group.

CONCLUSIONS

This paper began with the proposition that the enlargement of the EU due to East-
ern European country membership has modified the current balance in the EU.
During this process, the Innovation System in these New EU countries has diver-
sified intensively. In line with other studies that examine the differences in innova-
tion drivers, our results show that there is a direct link between R&D, innovation
and firm growth in Core and Mediterranean countries (Krammer, 2009; Mohnen et
al., 2006); however, New EU member countries have a weak connection between
R&D, innovation, and firm growth. In Eastern countries, institutions such as uni-
versities, FDI, and the progress of institutional governance all play a crucial role
promoting innovation and firm growth.

By applying a bivariate probit regression model, we analyse the propensity to
innovate and the capacity to become an HGF in three different groups of countries
(Core, Mediterranean, and New EU members) at firm level. First, we observed
substantial heterogeneity between countries, which is the result of their very dif-

° Note that our data does not have temporal lags, so we are not capturing a causal relationship.
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ferent contexts. Second, firms’ dynamics in terms of growth are explained by
different determinants such as the institutional context and the relative position of
the countries in relation to the other economies. When the countries are near the
technological frontier, product and process innovations foster the probability of
becoming an HGF, while non-technological innovation appears as a major driver
in Mediterranean countries. Lastly, individual firm’s characteristics and export
intensity play key roles in New EU countries.

One of the main conclusions is that during the period 2008-2010, firms in New
EU countries invested and cooperated less in R&D and, consequently, they had
less capacity to generate innovations than the other members. Paradoxically, East-
ern European countries have more HGFs than countries from the Core or Mediter-
ranean clusters. In fact, firms in Eastern European countries are more sensitive to
R&D investment. Additionally, the fact that they belong to a group of companies,
their foreign-market orientation, and the sectoral minimum efficient size are fac-
tors that affect their probability of becoming an HGF.

Over recent years, as some authors have highlighted (Audretsch et al., 2014; Brown
& Mawson, 2016; Daunfeldt et al., 2016) the link between firm growth, R&D
investment, and high-tech sectors was made on misconceived preconceptions. In
countries that are close to the technological frontier, with robust systems of sci-
ence and innovation, R&D plays a central role and there is a stronger link between
R&D, innovation output, productivity, and firm growth. However, in countries with
weak National Innovation Systems, such as Spain, this link is weaker and needs to
be reinforced with more effective public policies. Consequently, the Mediterranean
countries are suffering from the constraints of the current economic crisis and their
lack of innovative capabilities. Eastern European countries, however, require a set
of stable actions facilitating greater connection between universities, technological
centres, and innovative firms in order to consolidate a National Innovation System
that eliminates the isolated position of innovative firms that aspire to grow through
R&D investment.

Since 2004, the enlargement of the EU has seen the addition of thirteen new coun-
tries most of which were satellites of the USSR until the 1990s. The transforma-
tion experienced by the EU has been considerable, but are the EU countries ready
for the consequences? New EU members are completely different in economic,
social, and institutional terms. Since joining, New EU members have experienced
a high flow of direct foreign investment and considerable growth in trade flows. As
we have continuously emphasized, the traditional North-South balance has led to
a more unstable territorial balance, which has been to the detriment of the Medi-
terranean countries.

Focusing on the individual and environmental factors that affect manufacturing
firms’ ability to become HGFs, we found that drivers differ considerably between
European countries. In Core countries, technological innovations emerge as cru-
cial drivers to foster a firm’s capacity to become an HGF. Conversely, non-techno-
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logical innovations are the major driver for the Mediterranean members while, for
the New EU members, exports appear as a key force in promoting a firm’s capacity
to become an HGF. These results highlight the need to develop a less monolithic
industrial policy than the traditional recommendations offered by European insti-
tutions. The traditional industrial policy applied in the EU must be more sensitive
to the specific context of each country and industrial sector. In summary, the po-
licy of fostering innovation in Europe should not be considered homogeneous, but
must be coordinated with actions undertaken by the governments and public agen-
cies in each country.
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Table A.1. Variable definitions

Dependent variables
Dummy variable which takes the value 1 if the firm becomes
HGF an HGF measured in sales and O if not.
Firm growth measured in log terms of sales between 2008 and 2010.
Dummy variable which takes the value 1 if the firm has intro-
Innovative duced technological innovations or non-technological innova-
tions and 0 if not.
Independent variables

Innovation sources

Dummy variable which takes the value 1 if the firm invests in

intRD internal R&D and 0 if not.
xtRD Dummy variable which takes the value 1 if the firm invests in
x external R&D and 0 if not.
. Dummy variable that takes a value equal to 1 if the firm coop-
Cooperation

erates with other agents and 0 if not.

Cooperation partners

Internal cooperation

Dummy variable which takes the value 1 if firm cooperates
with other firms within the enterprise group and 0 if not.

Market cooperation

Dummy variable which takes the value 1 if firm cooperates
with suppliers, clients, competitors or private R&D institu-
tions and 0 if not.

Institutional cooperation

Dummy variable which takes the value 1 if firm cooperates
with universities, public research organizations or technology
centres and 0 if not.

Innovation output

TechInnovation

Dummy variable which takes the value 1 if the firm has intro-
duced product or process innovations and 0 if not.

Non-techInnovation

Dummy variable which takes the value 1 if the firm has intro-

duced marketing or organizational innovations t and O if not.

(Continued)
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Table A.1. Variable definitions (continuation)

Individual characteristics

Size of dummy variables according to the firm’s number of
employees. Categories are: <49 employees, 50-249 employees
and 250 or more employees.

Size Note: In the CIS 2010 questionnaire, Croatian and Slove-
nian firms are only classified by two group sizes: less than 50
employees and 50 or more. more employees.

Dummy variable that takes a value equal to 1 if the firm

Group

belongs to a group; 0 if not.

Dummy variable that takes a value equal to 1 if the firm
Regional public funds | receives public financial support for innovation activities from
local or regional authorities and O if not.

Dummy variable that takes a value equal to 1 if the firm
National public funds | receives public financial support for innovation activities from
central government and 0 if not.

Dummy variable that takes a value equal to 1 if the firm

EU public funds receives public financial support for innovation activities from
the EU and 0 if not.
Dummy variable that takes a value equal to 1 if the firm sells
Export goods or services in other European Countries or all other

countries and 0 if not.

Aggregate determinants

Rate of change in value added at factor cost by sector. In the

Sectoral value added
ectoral vatue adde form of three-year averages over the 2008-2010 period.

Minimum efficient size measures the relationship between the
MES number of employees in sector x and the total number of firms
in sector X in three-year averages over the 2008—2010 period.

The natural logarithm of turnover per person employed by

Sectoral productivit
ectoral productivity sectors in three-year averages over the 2008-2010 period.

Set of industry dummies according to the firm’s main CIS

Indust
ndustry business activities (NACE 2-digit level, Divisions 10-33).

Set of country dummies belonging to Core country group,
Mediterranean country group, and New EU members coun-

try group.

Country
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Table A.2.
Correlation matrix

™ )] (€) @ | & | ®e | OO )]

1.HGF 1.000

2.Innovative -0.027* | 1.000

3.intRD -0.024* | 0.501* | 1.000

4.extRD -0.009 | 0.339* | 0.516% | 1.000

5.Cooperation -0.003 | 0.378* | 0.499* | 0.491* | 1.000

6.Internal coop. -0.004 | 0.218* | 0.307* | 0.347* | 0.563* | 1.000

7.Market coop. -0.003 | 0.339* | 0.449* | 0.435*% | 0.886* | 0.512* | 1.000

8.Institutional coop. -0.009 | 0.273* | 0.432* | 0.454* | 0.726* | 0.432* | 0.609* | 1.000
9.TechInnovation -0.028* | 0.817* | 0.593* | 0.402* | 0.451* | 0.263* | 0.404* | 0.326% | 1.000

10.Non-TechInnovation | -0.005 | 0.718* | 0.395* | 0.276% | 0.321* | 0.217* | 0.312* [ 0.254* | 0.453*

11.Size 0.002 | 0.240* | 0.268* | 0.252* | 0.249* | 0.265* | 0.215% | 0.207* | 0.249*
12.Group 0.006 | 0.237* | 0.258* | 0.266* | 0.267* | 0.388* | 0.229* | 0.202* | 0.249*
13.Regional funds -0.010% | 0.207* | 0.291* | 0.262*% | 0.251* | 0.107* | 0.199* | 0.264* | 0.245*
14.National funds -0.009 | 0.277* | 0.423* | 0.381* | 0.408* | 0.228* | 0.368* | 0.409* | 0.334*
15.EU funds 0.008 | 0.168* | 0.216% | 0.222* | 0.267* | 0.154* | 0.251* | 0.257* | 0.202*
16.Exports -0.006 | 0.276% | 0.279* | 0.205* | 0.224* | 0.152* | 0.200* | 0.186* | 0.280*

17.Sectoral value added | 0.027* | -0.023* | -0.019* | -0.002 | -0.001 | 0.011* | -0.001 | 0.004 | -0.019*

18.MES 0.041* | 0.083* | 0.134* | 0.117* | 0.098* | 0.077* | 0.062* | 0.083* | 0.093*

19.Sectoral productivity | -0.074* | 0.230% | 0.243* | 0.171% | 0.136% | 0.074* | 0.101* | 0.134* | 0.245*

(Continued)
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Table A.2.
Correlation matrix (continuation)
10) an | a2y | 13 (14) 5) (16) a7 | as)
1.HGF
2.Innovative
3.intRD
4.extRD
5.Cooperation
6.Internal coop.
7.Market coop.
8.Institutional coop.
9.TechInnovation
10.Non-TechInnovation | 1.000
11.Size 0.195% | 1.000
12.Group 0.182% {-0.403* | 1.000
13.Regional funds 0.141%* | -0.042* [ 0.077* | 1.000
14.National funds 0.218* | -0.140* | 0.156* | 0.245* | 1.000
15.EU funds 0.140* {-0.098*|0.079* | 0.111* | 0.278* | 1.000
16.Exports 0.231* {-0.323* | 0.265* | 0.111* | 0.176* | 0.109* | 1.000
17.Sectoral value added | -0.017* | 0.009 | 0.009 |-0.048* |-0.018* | 0.030* | -0.052* | 1.000
18.MES 0.048% [-0.155% | 0.142* | 0.042* | 0.059* | 0.051* | 0.064* |0.164* | 1.000
19.Sectoral productivity | 0.143* |-0.037* [ 0.139* | 0.179* | 0.131* | 0.011* | 0.071* | -0.001 | 0.174*

* Significance at 5%

Source: Authors” own calculations based on CIS2010, Eurostat.
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