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Abstract Our paper builds on the importance of high-tech manufacturing and
knowledge-intensive services as significant competitiveness and economic growth
drivers in the European Union and offers a fresh approach of the study on the com-
petitiveness of secondary and tertiary high-tech industries across EU member states.
Our analysis covers the 2008–2015 period and includes twelve old and newEUmem-
bers. We opt for a balanced panel data approach in OLS and ARIMA frameworks
to investigate the competitiveness of high-technology industries in the EU with the
aim of uncovering the nature of the main explanatory factors behind their perfor-
mance. Our results show that the number of persons employed and the investment
rate are both determinants of labour productivity and business profitability, while
turnover and personnel costs have a specific influence on productivity and prof-
itability, respectively. The GDP level and the percentage of population with tertiary
education are the most significant location-related drivers for high-tech industries’
competitiveness. Overall, industry-related factors are more important for explaining
the competitiveness of high-tech sectors compared to location-related factors, while
external factors have a marginal impact on high-tech industries’ performance.
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1 Introduction

The explanations of business competitiveness are generally focused on two
approaches, according to existing literature. As such, the “structure-based” view
emphasizes the role of industry factors for businesses’ performance, while the
“resource-based” view is centred on the firm’s advantages, resources and capaci-
ties in building its competitiveness. More recently, due to globalization, scholars
started to emphasize the role of the external factors—such as the country’s openness
towards exports and foreign investments—in influencing performance and competi-
tiveness.While literature is abundant, empirical studies have not yet reached clear-cut
results on the main drivers of companies or industries’ competitiveness. Moreover,
a distinction between the various categories of industries is seldom provided.

In this paper, we focus on the factors that influence the competitiveness of the
high-tech manufacturing and knowledge-intensive services, due to their emerging
importance for the European Union (EU) as drivers of economic growth and pro-
ductivity. The strategies of the EU in the last two decades, i.e. the Lisbon Strategy
and the Europe 2020 Strategy, emphasize the role of the knowledge economy, which
encompasses “from high-tech manufacturing and ICTs through knowledge intensive
services” (Kok Report 2004, p. 19), as an accelerator for development. As Kranjac
et al. (2013) state, the need for new ideas and innovative products, services and pro-
cesses replaces nowadays the necessity of increased production, and this lies at the
heart of the Europe 2020 Strategy. In fact, according to the taxonomy advanced by the
EuropeanCommission on the high-tech industries and knowledge-intensive services,
the EU high-tech sectors covered 4.56% of total number of EU enterprises, 5.9% of
the total EU enterprises turnover and 9.6% of the total value added in EU enterprises
in 2014, while high-tech manufacturing sectors hired 1.1% of total labour force and
high-tech knowledge-intensive services accounted for 2.9% of total employment in
EU-28 in 2014 (Horobet et al. 2018).

As compared to previous studies, firstly, this paper widens the sphere of analysis
by relating to determinants of companies’ performance grouped in three major cat-
egories: industry-related factors, location-related factors and international exposure
or external factors. Secondly, since the general landscape of high-tech industries in
EU suggests significant differences in performance and competitiveness between the
old and the new EU countries, we consider that country individualization is required;
thus, the panel empirical models used in this paper are built for taking into account
the countries’ specificities. Thirdly, our analysis is designed for allowing for the dis-
tinction between the factors influencing the competitiveness of firms in the secondary
and tertiary sectors, as the services sector exhibit special characteristics. Finally, we
try to compensate a gap in the literature, which is more focused on the situation of
developed economies; therefore, our analysis takes into account both older and newer
EU members, thus enriching the literature related to the investigation of Central and
Eastern Europe industries’ competitiveness.

The paper is organized as follows: Sect. 2 outlines the theoretical and empirical
framework that supports our study, Sect. 3 presents the data andmethodology, Sect. 4
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discusses the main results and Sect. 5 concludes and points towards directions for
future research.

2 Literature Review

The first strands of the literature related to the competitiveness or performance of a
company were developed under the theory of industrial organization, during 1940–
1950, through the work of Bain and Mason (Porter 1981). The major theoretical
framework explaining the profitability of a company was the “structure-conduct-
performance” model, with a special emphasis on the market or industry structure.
While the “structure” includes the environment given by the firm’s affiliation in terms
of industry—i.e. technological endowment and competition—“conduct” is encom-
passing the economic choices of the firm in terms of pricing and product strategies,
advertising, etc. while “performance” is the result of the decisions related to the
efficient allocation of resources, cost minimization, innovation and technological
advancement (Porter 1981; Waldman and Jensen 2016). These characteristics would
also lead to differences infirm’s performancedependingon the industry. Porter (1979)
also emphasizes the role of the industry and market structure (e.g. the existence of
strategic groups and mobility barriers) in explaining the differences in companies’
profitability.

The literature sees another turn starting with 1980, when more emphasis is put on
the firm’s ability to sustainably generate competitive advantages, as in the “resource-
based” view of the firm (Ramsay 2001). There are the firm-specific idiosyncrasies or
the “dynamic collections of specific capabilities” (Hawawini 2003, p. 6) that deter-
mine the profit level of the firm. Once with globalization, the capacity of countries to
become integrated in the world value chain—through either trading internationally
or attracting foreign direct investments (FDI)—is another component that shapes the
competitiveness of firms acting inside the national boundaries.

Therefore, the framework explaining the competitiveness or profitability of com-
panies is inextricably linked to the industry-related factors, location-related fac-
tors and external factors. Besides, the empirical studies do not provide a clear-cut
conclusion related to the factor that is of the highest importance among them.

The empirical research in this area starts with the work of Schmalensee (1985)
who, distinguishing between the contribution of the firm, industry and market share
factors to the firm performance, concludes that industry effects are crucial, while
market shares poorly explain performance and firm factors are insignificant in the
case of the American manufacturing firms. The results of Hansen and Wernerfelt
(1989) indicate the interdependence between economic and organizational factors,
but with a higher importance for the firm factors over the profit rates; Rumelt (1991)
points to the larger impact of industry on the profitability of manufacturing firms,
while corporate effects are not important. Hawawini et al. (2003) reach a similar
conclusion, but only after excluding from the sample the outliers—namely the best
and the worst performers.
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A series of studies generally point to the more important influence of the firm over
industry effects in explaining business performance and competitiveness (Mauri and
Michaels 1998; McGahan and Porter 1997; Ruefli and Wiggins 2003; Hough 2006).
The authors usually make the distinction between the “industry effects” emerging
from the membership in a particular industry, the “corporate parent effects” as a
result of the membership in a particular corporate family (similar, therefore, with
“firm effects”) and “business segment” or “business specific” factors, for pointing
to the influence of “a part of a corporate family working in a particular industry”
(Furman 2000, p. 1). Therefore, for encompassing all these effects, we will relate, in
this study, to the general notion of industry-related factors.

Hawawini et al. (2004) assess the impact of home country on companies’ per-
formance through the generation of biases—such as the tendency to support more
the domestic than the international trade and the low financing capacity. Ghemawat
(2003) has a rather extensive view, indicating the lack of countries’ capacity to inte-
grate in the global flows from the perspective of international trade, FDI or production
factors as a cause for poorer firm development. Goldszmidt et al. (2011) investigate
the impact of the country effects on company performance and conclude that the
influence depends on the development level of the country, being more important
in emerging economies than in more developed ones. We consider that, compared
to previous studies, the location country influence should be approached from two
directions: the capacity to provide a proper environment for companies in order
to increase their performance and the ability to integrate in the international value
chains, through which both domestic and foreign companies inside the country could
enhance their competitiveness. Therefore, our study distinguishes between location-
related factors (such as the prospects of economic development, the skilled labour
force and the development of innovation) and external factors (the FDI importance,
the country’s competitiveness level against its partners, etc.). Due to globalization, an
important factor in explaining business performance is company’s ownership—either
foreign or domestic. For the German economy, Weche Gelubcke (2011) emphasizes
the difference in terms of employees, wages and export propensity, which are higher
for the foreign-owned than for the domestic-owned companies, as compared with
labour productivity, in whose case differences are insignificant. Grasseni (2010) sup-
ports the heterogeneity of factors influencing the performance gap between domestic
multinationals and foreign-owned firms in Italy in 1995 and 1997; interestingly, the
author emphasizes a lack of significant difference in labour productivity, capital
intensity and profitability between the two types of companies in the high-tech sec-
tors, but recognizes the importance of taking into account industries’ characteristics
in further studies.

From a different perspective, though, high-tech industries require, in addition,
special endowments of the location. Dunning (2004, 2010) uses the notion of “cre-
ated assets” when emphasizing the actual type of resources that shape a location
attractiveness for investors. This concept is especially interesting in the case of high-
tech sectors, as literature points to their specific types of structure and outcomes
for the economy (Arthur 2000) and, therefore, specific requirements in terms of



Drivers of Competitiveness in European High-Tech Industries 57

location advantages for enhancing their performance, such as knowledge endow-
ments (Arvanitis and Hollenstein 2009), government and business R&D investments
(Varum and Cibrao 2008), spillovers and rich technological activities (Cantwell and
Piscitello 2005). Ortega-Argiles et al. (2015) conclude that the impact of R&D on
productivity in the manufacturing high-tech sectors is higher than for the rest of the
sectors. One of the major factors mentioned in the literature as relevant for increasing
the performance of either high-tech manufacturing or services sectors is the foreign
ownership (Buckley et al. 2002; Patibandla and Petersen 2002; Kafouros et al. 2008;
Liu 2008).

3 Data and Research Methodology

Our analysis is undertaken for the period 2008–2015 and includes twelve EU coun-
tries, of which eight are older members of the EU—Austria, France, Germany,
Italy, Netherlands, Portugal, Spain and the UK—and four are newer EU members—
Czech Republic, Hungary, Poland and Romania. The industries that we investigate
were selected from the high-technology (high-tech) sectors in the EU based on the
Eurostat classification according to technological intensity in both manufacturing
and services, at two-digit level, as follows: (i) two high-tech industries from the
manufacturing sector—“Manufacture of basic pharmaceutical products and pharma-
ceutical preparations” (C21) and “Manufacture of computer, electronic and optical
products” (C26); (ii) five high-tech knowledge-intensive services—“Motion picture,
video and television programme production, sound recording and music publishing
activities” (J59), “Programming and broadcasting activities” (J60), “Telecommuni-
cations” (J61), “Computer programming, consultancy and related activities” (J62),
and “Information service activities” (J63).1

The countries included in our research were selected to a large extent based on
data availability—all data used in our research is collected from Eurostat— but the
sample is significant at EU level from the perspective of high-tech industries. The
countries in our sample collectively held a share in EU turnover between 68.61%
(C21) and 89.58% (J60) and in persons employed between 79.28% (C21) and 88.34%
(J63), based on average shares between 2008 and 2015 but, as expected, the older
EU members hold, both collectively and individually, the highest shares at EU level
in these industries. At the same time, the four newer EUmembers tend to held higher
shares in turnover (12.35% as 2009–2015 average) and in persons employed (16.36%
as 2009–2015 average), both in industry C26.2 Another interesting remark is that the
shares of newer EU members in the total number of persons employed at EU level
for our panel of industries are higher than the respective shares in turnover, which
suggests a more intensive use of labour in these economies by companies in the high-
tech industries and, as consequence, a lower level of competitiveness compared to the

1All codes are based on NACE Rev.2.
2All data and computations are available from authors.



58 A. Horobet et al.

old member states’ industries. This also points towards the use of newer EUmember
states as locations for more labour-intensive operations of companies from high-tech
industries, while keeping the more capital and technology-intensive operations in the
older and more developed EU members.

The competitiveness of high-tech industries is described in our study by two indi-
cators provided by Eurostat: (i) apparent labour productivity (ALP)—defined as the
“value added at factor costs dividedby thenumber of persons employed” and (ii) gross
operating rate (GOR)—defined as the “ratio of gross operating surplus to turnover”;
ALP is a labour productivity indicator, while GOR is closest to a profitability ratio
at industry level. Various profitability measures were used in previous research for
explaining company performance, but by taking into account both perspectives on
competitiveness, productivity and profitability, a more comprehensive view on the
high-tech industries’ performance at EU level is advanced by our research.

Table 1 presents descriptive statistics—mean, median, minimum and maximum
values—of ALP and GOR for each industry, country and year included in our
research. These statistics show that significant differences in both measures of com-
petitiveness across high-tech industries for all years and between countries are persis-
tent—more importantly between the older and newer EU countries, with significant
competitiveness gaps in the favour of the former. More worrying, though, is the lack
of any systematic pattern of correction of these competitiveness gaps between 2008
and 2015.

We explain the competitiveness of high-tech industries in EU by considering three
types of factors—industry-related, locational- or country-related and international
exposure factors—in balanced panels in the following general two forms:

Yit = α + βi t X
′
i t + δi t Z

′
i t + θi tW

′
i t + γi t + εi t (1)

Yit = α + βi t X
′
i t + δi t Z

′
i t + θi tW

′
i t + Yit−1 + γi t + εi t (2)

where Yit is the dependent variable—an industry competitiveness indicator (ALP or
GOR), X′

it is a vector of industry characteristics that provide the differentiation in
competitiveness across industries, Z′

it is a vector of country characteristics that are
relevant for explaining the high-tech industries’ competitiveness across countries,
W′

it is a vector of international exposure of high-tech industries, Yit−1 is the one-year
lagged value of the dependent variable, γit capture the cross-sectional specific fixed
effects, α is the overall constant of the model and εit is the error terms for i = 1,2,
…, M cross-sectional units observed for periods t = 1,2, .., T; εit ~ N(0, σ2

ε ), where
M = 12 and t = 7.3 Data series used in our panels represent the first difference in
the natural logarithm of raw data.

Industry-related factors considered in our analysis are: (i) turnover or gross pre-
miums written (TURN); (ii) the number of persons employed (PERSEM); (iii) the
average personnel costs or personnel costs per employee (PERSCOST); (iv) the

3The period under analysis is 2008–2015 (8 years), but variables in our panels are the first difference
of logarithmic data, which reduces t from 8 to 7.
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investment rate, defined as investment (or gross fixed capital formation) divided by
value added at factors cost (INVR).4 The expected signs of coefficients are positive for
TURN—higher levels of productivity and profitability are expected in higher-sized
companies, negative for PERSEM and PERSCOST—the more personnel companies
employ and the higher the average cost per employee they pay should negatively alter
their productivity and profitability and negative for INVR, as in the case of smaller
companies this indicator tends to have higher values compared to bigger companies.

The vector of country characteristics includes: (i) gross domestic product at cur-
rent market prices (GDP)—we use these variable to test whether a higher level of
economic development is reflected in the performance of high-tech industries; (ii) the
percentage of population with tertiary education (TERTED)—this variable reflects
the human resources quality in the countries under investigation; (iii) the support
for high-tech industries, measured by the overall economy’s research and develop-
ment (R&D) expenses per inhabitant (RDEXP_INHAB)—we expect this variable to
be positively connected to the performance of high-tech industries; and (iv) digital
infrastructure availability, measured as the percentage of enterprises with broadband
access (BROAD_COMP) in the total number of enterprises5—a priori, a more exten-
sive Internet connectivity should positively influence the performance of high-tech
industries.

The international exposure of the high-tech industries is taken into account through
two variables: (i) The importance of FDI in these industries (FDI_TURN), measured
by the ratio of turnover obtained by foreign controlled companies to the turnover
obtained by locally controlled companies in each industry; this variable allows us
to investigate whether the presence of foreign capital in an industry improves the
competitiveness of the respective industry; and (ii) The overall level of country
competitiveness, measured by the real effective exchange rate against the main 42
trading partners (REER)6; with this variable, we investigate whether the high-tech
industries’ competitiveness is influenced by the country’s competitiveness in terms
of prices, reflected by REER, which shows the weighted average value of a country’s
currency relative to a basket of 42 currencies, belonging to the country’s main trading
partners, and adjusted for the effects of inflation.

Data for all variables are collected form Eurostat. Panels are estimated under two
main specifications, i.e. no effects (NE) and fixed cross-effects (FE). Since NE is a
highly restrictive specification that ignores the possible presence of differences in

4Definitions of these indicators are available at http://ec.europa.eu/eurostat/statistics-explained/
index.php?title=Category:Structural_business_statistics_glossary.
5Enterprises with at least 10 persons employed (Eurostat).
6The real effective exchange rate (REER) is calculated by the European Commission with the
aim of assessing a country’s price or cost competitiveness relative to its main competitors in
international markets (the groups are the following: (i) the EU member states and euro-area
countries; (ii) 37 industrial countries; and (iii) 42 countries). REER is the nominal effective
exchange rate deflated by relative price or cost deflators. More information on REER is avail-
able at https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/
price-and-cost-competitiveness_en.

http://ec.europa.eu/eurostat/statistics-explained/index.php%3ftitle%3dCategory:Structural_business_statistics_glossary
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/price-and-cost-competitiveness_en
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coefficients across countries or time, the intercept α is allowed to vary across coun-
tries in the cross-sectional panel specification. Thus, we introduce the assumption of
heterogeneity in our sample of countries, induced by different industry characteris-
tics and/or differentmacroeconomic structures. Panel coefficients are estimated using
panel least squares and ARIMA, after applying Durbin–Wu–Hausman test for endo-
geneity/heterogeneity, with White cross-sectional standard errors and covariance
(no d.f. corrected). At the same time, panel estimations take into account the pos-
sible presence of cross-sectional heteroskedasticity through the use of cross section
weights. Overall, 56 panels with linear specifications were estimated, eight for each
industry, and the results are presented in the next section.

4 Main Results and Discussion

Stationarity tests applied on panels were the Levin et al. (2002), Im et al. (2003),
ADF Fisher test and PP Fisher test proposed by Maddala and Wu (1999) and Choi
(2001). All tests indicated that panels were stationary in all specifications.7

The results of our estimations are presented in Tables 2 and 3. In both tables,
results are presented for each industry and for both panel specifications considered,
i.e. no effects and fixed cross-effects. These results are explained and discussed in
the industry—location—international exposure triad.

Industry factors considered in our analysis were turnover (TURN), the number
of persons employed (PERSEM), the average personnel costs (PERSCOST) and
the investment rate (INVR). Of these, industry turnover and the number of persons
employed are by far themost significant influence factors of high-tech industries pro-
ductivity level—we find statistically significant coefficients in 27 out of 28 panels
for turnover and in 24 out of 28 panels for persons employed, in both no effects and
cross fixed effects panels. The signs of coefficients indicate a positive link between
turnover and productivity for all industries and a negative link between the number
of employees and productivity. The number of persons employed is a highly signif-
icant factor for industry profitability, as we find statistically significant coefficients,
all negative, in 22 out of 28 panels, for all industries and panel specifications. We
consider these results robust regarding the link between turnover and productivity,
as larger companies should show higher productivity levels as a result of higher pro-
duction volumes, as well as the results between the number of persons employed and
productivity, as a higher number of persons employed is reflected in higher costs that
depress both productivity and profitability levels.

The average personnel cost (PERSCOST) is a significant variable for both pro-
ductivity and profitability across industries, with a higher importance in the case of
profitability. In the case of productivity, significant coefficients are found only in the
case of two high-tech services (J62 and J63)—with positive coefficients, which is
a rather puzzling result; this might point towards industries’ specificities that have

7Results are available from authors.
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not been captured in our analysis and remain to be investigated. On its turn, industry
profitability is more influenced by the average personnel cost, as we find negative
statistically significant coefficients in 20 out of 28 panels, for all industries and panel
specifications.

The last variable included under industry attributes is the investment rate (INVR);
in its case, results indicate a negative relationship between both productivity and
profitability, on the one hand, and industry investment rate on the other hand. Thus,
when ALP is considered, we find negative panel regression coefficients for INVR
for the two manufacturing high-tech industries and for four out of five services
industries (except J62) in both panel specifications, which suggest that the negative
relationship between productivity and investment rate is a consistent one. For what
concerns industry profitability, the negative influence of the investment rate is even
stronger than in the case of productivity, aswefind statistically significant coefficients
in 23 out of 28 panels, making the investment rate the most important industry factor
for profitability. For both competitiveness measures, the negative influence of the
investment rate is, in our opinion, a reflection of higher investment rates in the case
of smaller companies with smaller turnover, and of lower investment rates for bigger
companies with higher turnover; this actually reinforces the positive link between
turnover and competitiveness discussed above.

Turning to location or country-related variables, the best panel regressions’
results (the higher number of statistically significant coefficients) for high-tech indus-
tries competitiveness are obtained for GDP, followed by the percentage of population
with tertiary education (TERTED) and the percentage of enterprises with broadband
access (BROAD_COMP), but for all these variables, the number of statistically sig-
nificant coefficients across industries is smaller compared to industry-related vari-
ables. For GDP, we find statistically significant coefficients in 13 out of 28 panels
for productivity, positive in the case of C26, J61 and J62, and negative in the case
of J59, and in 14 out of 28 panels for profitability, all positive, but only in the case
of C26, J59, J61, J62 and J63. This means that a higher GDP in a specific country is
reflected in higher high-tech industries’ productivity and profitability levels, which
is a result that is not necessarily specific to these industries. At the same time, this
finding is connected to the performance gap in terms of productivity and profitability
between the older, more developed, members of the EU and newer, less developed
member states.

We find somehow surprising results, at least at first sight, for the percentage
of population with tertiary education (TERTED), as only one manufacturing high-
tech industry and one services industry show statistically significant coefficients in
productivity panels (C21—positive coefficient; J59—negative coefficient). Slightly
better results are found in profitability panels, as for C21 coefficients are again
positive and for services industries negative—now, tertiary education is a significant
variable for three industries (J59, J60 and J63). These results might be interpreted
as a lack of dependence of industries’ performance on the level of education in the
countrieswhere they operate, and a global instead of local setting of both productivity
and profitability in high-tech industries.
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The level of broadband availability for businesses (BROAD_COMP) as a signif-
icant variable for productivity and profitability in the high-tech industries is not a
surprise, but the different coefficient signs across industries is. We find more positive
than negative significant regression coefficients in both productivity and profitabil-
ity panels, but in only two services industries (J62 and J63—positive coefficients)
against one (J61—negative coefficient). The last variable included under location
factors, the R&D expenditure per inhabitant (RDEXP_INHAB) shows another puz-
zling result, as statistically significant coefficients also change their signs depending
on industries—positive for J60 and negative for J61 (for both productivity and prof-
itability), and negative for J63 (for profitability). Still, these coefficients are identified
only in fixed cross-effects specifications, which might indicate that country speci-
ficities play an important role in terms of R&D expenditure and high-tech industries
competitiveness.

The international exposure of high-tech industries is investigated in our research
through two variables: the importance of FDI in these industries (FDI_TURN) and
the country’s general level of competitiveness (REER). The results for FDI_TURN
are less consistent in contrast to the results found for other independent variables;
as such, productivity is positively linked to FDI_TURN in the case of two industries
(C21 and J63) and negatively linked in the case of two industries (C26 and J59), while
profitability is positively linked to FDI_TURN in the case of one industry (C21) and
negatively linked to FDI_TURN in two industries (C26 and J59). This might be
partially explained by the value of FDI_TURN—a ratio between the turnover gen-
erated by foreign- versus local-controlled companies: in industries where the value
of this ratio is small and, more important, lower than one, which indicates a reduced
presence of foreign investors, and FDI do not have a strong impact on industry com-
petitiveness; at the same time, industries that benefit from a more palpable presence
of foreign investors tend to enjoy it through an improved performance. As such,
the highest means of this ratio for the 2008–2015 period—also above one—across
countries are found for industries C26 (4.77), C21 (2.47) and J61 (2.48), while the
lowest belong to industries J59 (0.70) and J62 (0.61). The general level of countries’
competitiveness, described by REER, is significant for high-tech industries’ com-
petitiveness, but with specificities across industries. The coefficients are statistically
significant for four industries in productivity panels (negative for three industries—
C26, J59 and J61—and positive for one industry—J62) and for two industries in
profitability panels (positive for J62 only in cross fixed effects specifications and
negative for J59 in both specifications). Overall, we find more negative than posi-
tive coefficients, which suggests a positive link between countries’ competitiveness
and high-tech industries’ performance, but the low number of significant coefficients
might confirm the global rather than local determination of competitiveness in these
industries.

Panels specified according to Eq. (2) include the one-year lagged values of ALP
and GOR as independent variables, as a way of testing whether previous levels of
competitiveness, both in productivity and profitability terms, influence current high-
tech industries’ performance. The results are slightly better in the case of productivity,
with mostly negative coefficients, which might indicate a “reversion to the mean”
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process for competitiveness in these industries, but also a lack of sustained good
performance in high-tech industries over a higher number of years.

All our panels have been implemented in two specifications, no effects and cross-
fixed effects, which allowed us to observe whether potential country-related idiosyn-
crasies are reflected in our results. On one hand, this might be noticeable at the level
of statistically significant coefficients’ signs identified in no effects versus cross-
sectional effects panels. From this perspective, coefficients’ signs remain the same
in all estimated panels in the two specifications, which is an indication of the robust-
ness of our results but, at the same time, of the lower than expected differences
between countries in terms of industries’ performance. On the other hand, panels
estimated using cross-sectional fixed effects show slightly better performance than
panels estimated using no effects—overall, we find better adjusted R-squared values
in 57% of the total number of such no effects—cross- fixed effects panel pairs, while
standard error’s values are similar in both specifications. This is a sign that countries’
specificities matter for the relationship between industry, location an international
exposure factors and high-tech industries’ competitiveness.

5 Conclusions

Our research proposes a newer approach to the study of high-tech industries given
our aim of uncovering the role of industry, locational and international exposure
drivers of competiveness of these industries. The landscape of high-tech industries
in EU is diverse and suggests significant differences between the older and more
developed economies, on the one hand, and the newer and less developed economies,
on the other hand, for what concerns industries’ structures and, in the end, their
competitiveness. Thus, a division of labour versus capital and technology-intensive
activities of companies in the high-tech industries between older and newer member
states seems to exist at EU level, whereby the newer member states are used as
locations for the affiliates of multinational corporations that perform more labour-
intensive activities, while the oldermember states benefit frommore capital-intensive
activities of MNCs’ affiliates. This should not be a surprising result, as businesses
are searching for more favourable economic environments for their development
in any industry—and, most likely, to a higher extent in high-tech industries whose
progress depends on connectivity and digitalization, more available and accessible
in developed economies.

These industry structures are consequently reflected in a significant and persistent
“competitiveness gap” between older and newer EU member countries in all high-
tech industries, with no systematic declining pattern over the years, which signals
the need for consistent EU policies towards encouraging the growth of high-tech
industries in the newer member states as a mean for improved competitiveness at EU
level and for increasing real convergence among its members.

The most important result of our research is that, by far, industry-related factors
are more important than location-related or international exposure factors for the
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competitiveness of high-tech industries. From this perspective, a few conclusions
emerge, as follows. First, when referring to industry-related attributes, turnover, the
number of persons employed and the investment rate are the most significant influ-
encers for labour productivity—higher turnover, a lower number of employees and a
smaller investment rate (linked to higher turnover) lead to improved productivity in
high-tech industries. For profitability, the number of persons employed, the average
personnel cost and the investment rate are the most important industry factors of
influence—profitability is positively influenced by a lower number of employees, a
lower average personnel cost and a low investment rate.

Second, the GDP level and the percentage of population with tertiary education
are the most significant location-related factors of influence for high-tech industries’
competitiveness; in both variables’ case, we find that more developed economies
with more educated populations tend to attract more competitive industries. The link
between high-tech industries’ competitiveness and R&D expenses is less conclusive
and the findings seem to indicate that high-tech industries enjoy better productivity in
countries with less expense on R&D. This is not a surprising result, though, as these
countries also have lower average personnel costs and are the least developed from
our sample.At the same time,wemight imply thatwhen businesses in a country spend
more on R&D the overall level of productivity increases, but this increase is industry-
specific and is not necessarily matched by an increase in profitability. Moreover, the
relationship seems to be intermediated by the size of businesses’ spending in the
respective industries across countries, as an R&D spending gap is also found here,
with industries from developed countries spending more and those from developing
countries spending less.

Third, foreign ownership is less important in explaining the performance gap
between local- versus foreign-owned companies compared to other factors. We rely
on the value of the ratio between foreign versus locally generated turnover in high-
tech industries—we might call it “foreign turnover intensity”—as an explanation for
these results; as such, in the high-tech industries where this ratio is small and lower
than one, indicating a reduced presence of foreign investors, foreign ownership does
not have a say on industry performance, but high-tech industries with a more solid
presence of foreign ownership enjoy better performance. Consequently, we might
interpret these results as a need for a “critical” foreign ownership level in high-tech
industries in order for the higher productivity and profitability of foreign-owned
companies to be reflected in overall industry performance.

We consider our research insightful and thought-provoking, as it represents
the first attempt to investigate the differences in performance and competitiveness
between older and newer EU members in a sector that is at the forefront of EU
competitiveness agenda for the years to come. We intend to extend our research by
exploring these industries’ competitiveness at company level, but also by contrasting
the factors of influence on industry performance for these industries against the ones
for industries with lower technological level, in order to identify competitiveness
triggers that might be used as stimulants for industry development and included in
future economic measures and policies at country and EU level.
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